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FOREWORD 

A big welcome to every participant at this WABER 2012 Conference.  Our first three 

conferences, 2009-11,  took place in Accra, Ghana. Nigeria is hosting the WABER Conference 

for the first time, 24-26 July 2012, and it is a delight to be in this beautiful city of Abuja. Thank 

you for coming and we hope you enjoy the conference. 

Time really flies! I still have a vivid recollection of our first event in Accra on 2-3 June 2009.  

So soon we are having a 4th WABER Conference already.   Every credit for the rapid 

development of the WABER Conference in the last four years should really go to those of you 

who have participated in the past as well as those attending the conference this year. In the past 

four years, many of us have become friends through WABER.  Many young academics and 

researchers have also been helped to develop their research work and skills through WABER and 

thereby found an opportunity to move their careers and ideas forward. The story of WABER just 

goes to show that we are stronger when we come together and there is nothing we cannot achieve 

when we work together and support each other. With most of the countries in Africa pushing for 

development, the WABER Conference provides an essential channel for bringing built 

environment academics, researchers and practitioners together for the generation of knowledge, 

interaction and leadership on the key issues that we need to tackle in order to address our 

challenges and opportunities of the 21
st
 century particularly in relation to the construction sector 

and built environment. 

Since 2009, WABER has brought together more than 500 built environment academics, 

researchers and practitioners to work together towards the development of the built environment 

field in Africa. We strive to: support young built environment researchers in West Africa (WA) 

especially to develop their research work and skills through constructive face-to-face interaction 

with their peers and experienced international academics; supply a platform for more senior 

academics to network and share ideas on their current research work; and serve as a vehicle for 

developing the built environment field in Africa. 

In addition to the 500+ people involved in WABER, we also have about 60 institutions in the 

WABER Conference network, comprising mainly of universities and polytechnics. This network 

of people has enabled us to develop a new textbook on “Construction in West Africa” which will 

be launched at this conference in Abuja. The WABER Book was written by ten academics of 

West African origin based in six different countries. This contribution is another example of what 

we can collectively achieve when we work together and combine our ideas. A big thank you to all 

authors and our partners who have supported us and helped to publish the book. 

We have engaged in some outreach activities within the past year. In January 2011, some 

members of our team visited built environment departments in six polytechnics and two 

universities in Ghana to interact with lecturers and postgraduate students and deliver research 

workshops.  We also donated textbooks to some departmental libraries as a means of supporting 

students and teaching and learning activities. In August 2011, visits to six universities in Nigeria 

enabled us to interact directly with staff and students in built environment departments. These 

visits continue to foster closer interaction with our friends in various institutions. I would like to 

express our sincere thanks to colleagues in all institutions visited for your warm hospitality. 

This year’s conference proceedings consist of 125 papers. We initially received and screened 278 

abstracts with the help of our Scientific Committee.  182 full papers were eventually submitted 

and each went through a peer review process.   Thus, the papers accepted for publication represent 

around 68% of full papers received.  We congratulate the authors of papers that made it into the 

proceedings for a job well done. We also thank the 56 members of our Scientific Committee and 

84 members of our Review Panel for your expertise and input into the quality of this conference. 

The published papers cover a wide array of topics including: Building services, Construction 

design and technology, Construction economics, Construction finance, Contract law, Contracting, 

Contract administration, Decision support systems, Economic development, Engineering, Energy, 
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Environment, Facilities Management, Health and safety, Housing, Human resources and skills, 

Information technology, Materials science, Procurement, Project management, Quantity 

surveying, Real estate and planning, Risk management, Supply chain management, Sustainable 

technologies, Urban development. As such they reflect various areas of socio-economic 

development aspirations of countries in West Africa.   With most countries in Africa pushing for 

development, some of the research findings here can play an important role in helping to realize 

the development aspirations of African economies. 

An important and impressive statistic is that the 329 authors of the papers in this year’s 

conference proceedings come from 87 different institutions and 10 different countries. This 

provides plenty of scope for cross-boundary learning. It also provides for a rich intellectual, 

international and multicultural blend and platform for networking and developing new knowledge 

and longer-term collaborations. We hope that all delegates at this conference will make good use 

of this opportunity. Going forward into the future WABER will develop strategic initiatives for 

helping more people to develop their work and achieve their potential. The Micheletti & Co. Ltd 

Prize for Best Masters Research Dissertation is a scheme to recognise and encourage younger 

researchers. 

On that note, we wish to record our thanks and gratitude to a number of individuals and 

organizations who have supported us in various ways: Vector Morrison Ghana Ltd; A-Kon 

Consults Limited (Ghana); Oladele Construction Ltd (Nigeria); K+H Limited (Ghana); HLB Ltd 

(Ghana); Laurus Development Partners; PPMC Ltd (Ghana); Micheletti and Co. Ltd; Mr. Michael 

Kwadwo Frimpong (President of the Africa Association of Quantity Surveyors (AAQS)); Mr. 

Afolabi Abdulsalam Dania (University of Reading, UK); Professor Kabir Bala (Ahmadu Bello 

University, Nigeria); Professor Stella Zubairu and a number of our colleagues in Nigeria.  

A common tradition at academic conferences is to have keynote speakers. We are blessed this 

year to have some really experienced international academics who will be speaking to us: 

Professor Roger Flanagan (University of Reading, UK); Dr Roine Leiringer (University of Hong 

Kong, Hong Kong); Dr Chris Harty (University of Reading, UK); Professor Stella Zubairu 

(Federal University of Technology, Minna, Nigeria) and Professor Will Hughes (University of 

Reading, UK). It is great to have these academics contributing a keynote to the conference. 

I wish to express appreciation to Dr Sena Agyepong, our Regional Organising Director, and 

members of our LOC particularly Mr Oladele Ishaq for your hard work and capable management 

of local organising arrangements.   Above all, many thanks to all those of you who have come to 

take part in this conference.  Enjoy Abuja and have a safe journey back home. 

Dr Samuel Laryea 

School of Construction Management and Engineering 

University of Reading, UK 

July 2012 

 

 



 

iii 

SCIENTIFIC COMMITTEE 

Prof Will Hughes, University of Reading, UK 

Prof Kabir Bala, Ahmadu Bello University, Nigeria 

Prof Stella Zubairu, Federal University of Technology, Minna, Nigeria 

Prof George Ofori, National University of Singapore, Singapore 

Prof Chimay Anumba, Pennsylvania State University, USA 

Prof Bola Babalola, Obafemi Awolowo University, Nigeria 

Prof K.T. Odusami, University of Lagos, Nigeria 

Prof Anny Nathaniel Aniekwu, University of Benin, Nigeria 

Prof Roger Flanagan, University of Reading, UK 

Arc Rita Obiozo, Enugu State University of Science and Technology, Nigeria 

Prof D.R. Ogunsemi, Federal University of Technology, Akure, Nigeria 

Prof Paul Alagidede, Rhodes University, South Africa 

Dr Johan Nyström, VTI, Sweden 

Dr Jasper Mbachu, Massey University, Auckland, New Zealand 

Dr Chris Harty, University of Reading, UK 

Dr Emmanuel Essah, University of Reading, UK 

Prof Emmanuel Achuenu, University of Jos, Nigeria 

Dr Scott Fernie, Loughborough University, UK 

Prof Leke Oduwaye, University of Lagos, Nigeria 

Dr Graeme Larsen, University of Reading, UK 

Dr Abdullahi Ahmed, Coventry University, UK 

Dr Franklin Obeng-Odoom, University of Sydney, Australia 

Dr Ahmed Doko Ibrahim, Ahmadu Bello University, Nigeria 

Dr Yingbin Feng, University of Western Sydney, Australia 

Dr Norhayati Mahyuddin, University of Malaya, Malaysia 

Dr Richard Nyuur, Northumbria University, UK 

Dr Emmanuel Adinyira, KNUST, Ghana 

Dr Martin Tuuli, Loughborough University, UK 

Cathy Hughes, University of Reading, UK 

Prof Raymond Nkado, University of the Witwatersrand, South Africa 

Prof Denis Cioffi, George Washington University, USA 

Dr Ola Uduku, Edinburgh College of Art School of Architecture, Scotland 

Mrs. Paula Cardellino, Universidad ORT Uruguay, Montevideo, Uruguay 

Dr Felix Hammond, University of Wolverhampton, UK 

Dr Nii Ankrah, University of Wolverhampton, UK 

Prof G.W.K. Intsiful, KNUST, Kumasi, Ghana 

Rev. Dr. Frank Fugar, KNUST, Kumasi, Ghana 

Mr. Sarfo Mensah, Kumasi Polytechnic, Ghana 

Prof Joshua Ayarkwa, KNUST, Ghana 

Prof Ahmed Abdalla Khogeli, University of Khartoum, Sudan 

Dr Ajibade Aibinu, University of Melbourne, Australia 

Dr Simon Smith, University of Edinburgh, UK  

Dr Göran Lindahl, Chalmers University of Technology, Sweden 

Dr Nongiba Kheni, Tamale Polytechnic, Ghana 

Dr Moshood Fadeyi, British University in Dubai, UAE 

Prof Wellington Thwala, University of Johannesburg, South Africa 

Dr Per-Erik Eriksson, Luleå University of Technology, Sweden 



 

iv 

Dr Gabriel Nani, KNUST, Kumasi, Ghana 

Dr Tyler Frazier, Technische Universität Berlin, Germany 

Dr Sena Agyepong, Ashesi University College, Ghana 

Dr Stefan Christoffer Gottlieb, Aalborg University, Denmark 

Dr Roine Leiringer, University of Hong Kong, Kong Kong 

Dr Peter Raisbeck, University of Melbourne, Australia 

Prof Abiodun Olukayode Olotuah, Federal University of Technology, Akure, Nigeria 

Dr Noah K Karley, Heriot-Watt University, UK 

Dr Samuel Laryea, University of Reading, UK 

 
 



 

v 

THEME LEADERS 

We are grateful to the following academics for leading the refereeing process for papers 

relating to their research areas: 

Dr Per-Erik Eriksson, Luleå University of Technology, Sweden 

Dr Emmanuel Essah, University of Reading  

Dr Scott Fernie, Loughborough University, UK 

Cathy Hughes, University of Reading, UK 

Prof Will Hughes, University of Reading, UK  

Dr Graeme D. Larsen, University of Reading, UK 

Dr Taibat Lawanson, University of Lagos, Nigeria 

Dr Roine Leiringer, University of Hong Kong, Kong Kong 

Dr Jasper Mbachu, Massey University, UK 

Dr Immaculata Nwokoro, University of Lagos, Nigeria 

Dr Richard B. Nyuur, Northumbria University, UK 

Prof Koleola Odusami, University of Lagos, Nigeria 

Dr Martin Tuuli, Loughborough University, UK 

Dr Ola Uduku, University of Edinburgh, UK 

 

 

 





 

vii 

REVIEW PANEL 

The peer review process for an international conference of this nature requires the expertise and 

contribution of a number of international academics. We wish to thank the following people who 

carried out the review of abstracts and papers for the WABER 2012 conference in addition to the 

members of our Scientific Committee. Thank you for your contribution. 

Prof Denis F. Cioffi, George Washington University, USA Dr Cath Jackson, University of Sheffield, UK 

Dr Li Shan, NUS, School of Design and Environment, 

Building Department, UK 

Prof. Refaat Hassan Abdel-Razek, Zagazig University, 

Egypt 

Dr Kemi Adeyeye, University of Brighton, UK Josip Sertic, University of Zagreb, Croatia 

Joseph Buertey, Pentecost University College, Ghana Håkan Norberg, Luleå University of Technology, Sweden 

Ekaterina Osipova, Luleå University of Technology, 

Sweden 

Funmilayo Rotimi Ebun, Auckland University of 

Technology, New Zealand 

Dr. Ezekiel A Chinyio, University of Wolverhampton, UK Dr. Szymon Kaczmarek, Newcastle Business School, UK 

Dr Steven Devaney, University of Aberdeen, UK Dr Simon Smith, University of Edinburgh, UK 

Dr Angelique Chettiparamb, University of Reading, UK Dr Anupam Nanda, University of Reading, UK 

Adebola Ajayi Mary, Federal University of Technology, 

Akure, Nigeria 

Dr Bekithemba Mpofu, The College of Estate 

Management, UK 

Dr Franklin Obeng-Odoom, University of Sydney, 

Australia 

Dr Haruna Musa Moda, Manchester Metropolitan 

University, UK 

Dr Mark Adom-Asamoah, KNUST Kumasi, Ghana Dr Jian Zuo, University of South Australia, Australia 

Dr. Muhammad Sohail, Loughborough University, UK Dr Joseph Amankwah-Amoah, University of Bristol, UK 

Dr Folake Isaacs-Sodeye, University College London, UK Dr Felix Hammond, University of Wolverhampton, UK 

Mr. John Boon, UNITEC Institute of Technology, New 

Zealand 

Prof. Swee Eng Chen, Holmesglen Institute of TAFE, 

Australia 

Dr. Peter J Edwards, RMIT University, Australia Ms. Caroline T W Chan, City University of Hong Kong 

Dr De-Graft Owusu Manu, KNUST, Kumasi, Ghana Afolabi A. Dania, University of Reading, UK 

Prof. Douglas D Gransberg, University of Oklahoma, USA Dr Divine Ahadzie, KNUST, Kumasi, Ghana 

Mr Nikolaos Nikolaidis, University of Aegean, Greece Mr. Marcus Ahadzi, Heriot-Watt University, UK 

Dr Tyler James Frazier, Technische Universität, Berlin, 

Germany 

Prof. Akintola Akintoye, University of Central 

Lancashire, UK 

Mr. Sungmin Yun, University of Texas at Austin Dr. Gary Painter, University of Southern California 

Felix Omole, Federal University of Technology, Akure, 

Nigeria 

Dr. Craig Furneaux, Queensland University of 

Technology 

Dr. Ruben Favié, Eindhoven University of Technology Dr Nii Ankrah, University of Wolverhampton, UK 

Emmanuel Bamfo-Agyei, Cape Coast Polytechnic, Ghana Dr Noah K Karley, Heriot Watt University, UK 

Naa Adjeley Ashiboe-Mensah, KNUST, Ghana J. A. Babalola, University Of Lagos, Nigeria 

John M. Kakitahi, Lund University, Sweden Dr Johan Nyström, VTI, Sweden 

John Meiling, Luleå University of Technology, Sweden Dr. Richard Boser, Illinois State University, USA 

Dr Emmanuel Adinyira, KNUST, Kumasi, Ghana Prof  Will Hughes, University of Reading, UK 

Dr Ajibade Ayodeji Aibinu, University of Melbourne, 

Australia 

Moshood Olawale Fadeyi, British University in Dubai, 

UAE 

Bayode Olumuyiwa, University of the Witwatersrand, 

South Africa 

Clinton Aigbavboa, University of Johannesburg, South 

Africa 

Damilola Ekundayo, University of Northumbria, UK Collins Ameyaw, Kumasi Polytechnic, Ghana 

Dr Samuel Laryea, University of Reading, UK Dr. Gonzalo Lizarralde, Université de Montréal, Canada 

Dr Shu-Ling Lu, University of Reading, UK Dr. Matthew Hallowell, University of Colorado, USA 

Jackson G.K. Abankwa, Central University College, Ghana Dr Peter Mbiti, Kenya 

Peter Raisbeck, University of Melbourne, Australia Jenny Berger, University of Reading, UK 

Peter Wallström, Luleå University of Technology, Sweden Tobore Ekwevugbe, De Montfort University, UK 



 

viii 

Prof Anny Nathaniel Aniekwu, University of Benin, 

Nigeria 

Prof Abiodun Olotuah, Federal University of 

Technology, Akure, Nigeria 

Prof Joshua Ayarkwa, KNUST, Kumasi, Ghana Prof George W. K.  Intsiful, KNUST, Kumasi, Ghana 

Samuel K. Ansah, Cape Coast Polytechnic, Ghana Rev Dr Frank Fugar, KNUST, Kumasi, Ghana 

Prof George Ofori, National University of Singapore, 

Singapore 

Professor Richard Reed, Deakin University, Melbourne, 

Australia 

Sarfo Mensah, Kumasi Polytechnic, Ghana Satish Kumarswamy, University of Edinburgh, UK 

Thomas Olofsson, Luleå University of Technology, 

Sweden 

Prof Wellington Thwala, University of Johannesburg, 

South Africa 

Sally Shahazad, University of Edinburgh, UK Yingbin Feng, University of Western Sydney, Australia 

Dr Norhayati Mahyuddin, University of Malaya, Malaysia Dauda Dan-Asabe, University of Reading, UK 

 

 



 

ix 

SPONSORS AND PARTNERS 

We wish to express our profound gratitude to the following sponsors and partners for 

WABER 2012 Conference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                   

 

 

 

                

More information about our sponsors and partners is available on our website 

www.waberconference.com 

CONSTRUCTIONAL ENGINEERS 

AND CONTRACTORS 

K + H LIMITED 





 

xi 

INDUSTRY FOCUS 

 

A-KON CONSULTS CELEBRATES ITS 10
TH

 ANNIVERSARY 

A-Kon Consults Ltd is today one of the leading Chartered Quantity Surveying (QS) firms 

in Ghana and West Africa. Internationally, the firm is accredited by both the Royal 

Institution of Chartered Surveyors (RICS) and the Chartered Institute of Building (CIOB). 

Our success in the past ten years has been mainly driven by our commitment to delivering 

exceptional value – by using the most modern, sophisticated tools and techniques, 

providing dedicated focus to clients and executing with excellence. We are involved in 

virtually every facet of the construction industry. We conduct cost management, assessing 

life cycle costs at all project stages; project management, planning, organising, 

controlling and forecasting for projects; construction management, professional handling 

of new buildings and refurbishment, and consultancy services to support clients and 

projects. 

 

 

 

 

 

 

HUMBLE BEGINNINGS 

A-Kon Consults Ltd opened its doors for business on 21
st
 October, 2002. After starting 

the company from his dining table, Samuel Asare-Konadu used all the capital he had to 

pay for the rent of a small 20 m² office space for $2,200. The first five years was a slow 

but steady walk to building a brand presence and reputation in the industry. The company 

often took on unpaid jobs by small contractors until the first big contract for a residential 

apartments’ project in an exclusive suburb of Accra. Since then, we have experienced 

rapid, profitable growth and expansion in projects and services. 

OUR PROJECTS  

Our portfolio of completed projects include the Accra Sports Stadium, Cargill cocoa 

processing factory, office buildings for Maersk Line, Ericsson, and several residential real 

estate projects.  Currently, A-Kon Consults Ltd is partnering with Davis Langdon, the 

world’s leading quantity surveyors on the first green building in Ghana, the One Airport 

Square project, valued at $45 million. This affirms our reputation as one the leading firms 

in Ghana with the capacity to deliver on innovative and environmentally sustainable 

designs for the built environment.  

Our team has diverse skills and experience in design and project management, 

commercial property development, and engineering, in addition to our core competence 

in quantity surveying to deliver on projects and our range of services offered. This 

“Our firm is about delivery. It’s about the 

quality of work we do and the services we 

provide to satisfy our clients” 

 

Mr Samuel Asare-Konadu, Founder and Managing 

Director, A-Kon Consults Ltd 
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expertise is reflected in the firm’s technical excellence and dedicated pursuit of 

exceptional value to clients.  

CORPORATE SOCIAL RESPONSIBILITY 

Infrastructure is essential to a developing economy which in turn is based on the 

development of knowledge and skills in construction and engineering. A-Kon Consult 

thus focuses on education as its vehicle of social impact. The company supports 

programmes that seek to advance the training and continuous professional development 

of students, quantity surveyors and other stakeholders in the construction industry.  

OUR FUTURE  

A-Kon Consults Ltd is proud to be celebrating 10 years and rises to the challenge of 

shaping a sustainable future due to technological changes and evolution of the industry, 

by innovating and executing on improved solutions for its clients.  

CONTACT US 

A warm welcome awaits you if you would like to contact us through any of the following 

coordinates: 

Location: No. 4, Saflo Link Abelenkpe, Accra 

Telephone: +233 (030) 276 7994/ (0) 54 958 349 

Fax: +233 (030) 276 8134 

Email: info@a-konconsults.com 

Website: www.a-konconsults.com 

 

We are delighted to be part of the 4th WABER Conference taking place in Abuja, Nigeria 

on 24-26 July 2012. As a firm we always strive to drive high standards, professionalism 

and development of the construction industry. A vibrant and well organised construction 

industry can create growth and opportunity for our people. A lot of those participating in 

this year’s WABER Conference are future leaders of the construction industry either as 

academics, researchers or practitioners. You have ideas. We need your ideas and 

innovations to develop the industry and regional economy and take it forward to the next 

level. That is why we are happy to be part of this conference during the celebration of our 

10
th

 Anniversary. 

 
Samuel Asare-Konadu 

Managing Director 

B.Sc. (Hons), MRICS, MCIOB, MGhIS 

Email: sak@a-konconsults.com 
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LAURUS DEVELOPMENT PARTNERS 

 

Proud sponsor of one of the Keynotes at WABER 2012 Conference 

Laurus Development Partners develop environmentally sustainable, quality projects that 

deliver enduring value to their community, investors and end users. 

 

Contact information 
 

Laurus Development Partners (Ghana - Headoffice) 

39 Josiah Tongogara Street Labone, PMB CT413-Cantonments, Accra-Ghana 

Telephone:  +233 (0) 302 769213, +233 (0) 302 769214 

Fax:  +233 (0) 302 769215 

 

Laurus Development Partners (Nigeria)                          

Plot 5 Chief Yesuf Abiodun Street Off Ligali Ayorinde Street, Victoria Island, Lagos-Nigeria 

Telephone: +234 (0) 1 295 4892  

Fax: +234 (0) 1 295 4923 

Website: http://laurusdp.com/index.php 
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Outsourcing has become one of the most researched areas in management studies due 

to its rising profile as a management strategy for improving service delivery. It is a 

strategy that is gaining popularity among public institutions particularly Nigeria’s 

universities as a way of improving value for money in providing public services. This 

research presents an outcome of the review of literature on the concepts of 

outsourcing and facilities management as part of a larger on-going research aimed at 

developing a framework for outsourcing facilities management services in Nigeria’s 

public universities. Findings reveal that the outsourcing decision factors identified 

from past studies have largely been investigated under sectors other than facilities 

management. Besides, indications from past studies reveal that there is paucity of 

research on best practice outsourcing decision support tools as well as appropriate 

methodologies for identifying and managing outsourcing risks. Additionally, Europe, 

North America and recently South East Asia have retained the focus of outsourcing 

studies with little or no attention paid to the developing economies such as Nigeria. 

The paper concludes with a summary of the knowledge gaps and an overview of the 

on-going research on the framework for outsourcing facilities management services.  

Keywords: Nigeria, outsource, risk, service delivery, public university 

INTRODUCTION 

The World Bank (2009) report clearly indicates that education in general and 

university education in particular is central to the building of knowledge economy and 

society in all nations. The Nigerian university system enjoyed a humble beginning 

with the establishment of the University College, Ibadan which was an affiliate of the 

University of London. This was followed later by the establishment of many more. As 

at December, 2011 there are 117 universities nationwide (NUC, 2011) consisting of 

36 federal, 36 state and 45 private universities. During the early days of Nigerian 

universities, there were enough facilities for both students and staff while funding for 

teaching, research and even community service was very adequate. According to 

Ekundayo and Ajayi (2009), the universities then made respectable impact on the 

socio-political and economic advancement of Nigeria. The story has changed 
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dramatically over the years occasioned by what Onyeneye (2006) and Adegbite 

(2007) describe as the major challenge facing the management of university system in 

Nigeria. It is inadequate funding. The apparent shortage of funds has had a multiplier 

effects on teaching, research and development which are the core mandates of the 

universities. For example, the NUC (2006) report on the visitation panel that looked 

into the operations of all federal universities between 1999 and 2003 reveals that both 

academic and physical facilities at the universities were in deplorable states. Other 

menaces caused by spiral effects of poor funding include cultism among students; 

brain-drain among university academic staff; political interference; high demand for 

admission and examination malpractices (Odia and Omafonmwan, 2007).  These have 

posed great distractions to the running of the universities. 

There has been growing glamour for Nigeria’s public universities to look into 

alternative ways of improving funding rather than relying on government subvention. 

In order to cope with these and remain relevant, universities have started adopting 

ways and strategies to free up funds which could be channelled into expansion of 

facilities and infrastructure. Some of the strategies include raising school fees, 

commercialization of some of its facilities and strengthening of facilities management 

units. A research conducted and published by the UK based Commission for 

Architectural and Built Environment, CABE (2005) provided evidence that links the 

efficient and effective management of facilities of educational institutions to the 

overall service delivery in the institutions particularly as regards the retention and 

performance of both staff and students of higher educational institutions. Additionally 

findings from the commissioned research suggests that there is a growing competition 

among educational institutions to provide improved facilities that cater for a variety of 

learning provision, and to do this in a cost effective manner. 

Interestingly, virtually all the universities have very functional facilities management 

units under the directorates of physical planning and works/maintenance. Outsourcing 

of facilities management services in the universities, which has the capacity to 

improve the overall service delivery in the universities has already gained wide 

acceptance among the universities. It has become one of the most researched areas in 

management studies due to its rising profile as a management strategy for improving 

performance both in private and public establishments and across both the developed 

and developing countries (Kakabadse and Kakabadse, 2001). For instance, the 

International Association of Outsourcing Professionals (IAOP) reports that the global 

outsourcing industry is presently worth over $1 trillion annually with India capturing a 

lion share of the market (The 2010 Global Outsourcing 100, 2010). 

This research paper reports on the first of six stages of a study aimed at developing a 

framework for outsourcing facilities management services in Nigeria’s Public 

universities. It first examines the rationale for outsourcing and its associated risks 

from the perspective of past studies and then presents a conceptual framework aimed 

at developing a process model for outsourcing facilities management services in the 

universities. 

Outsourcing Decisions  

In an effort to enter into an outsourcing relationship with a facilities management 

vendor, universities have a choice of whether to outsource or use in-house staff and 

which of the services to outsource.  Outsourcing decision is therefore a version of 

“make” or “buy” decision in which an organisation decides to carry out an activity 

using in-house staff (make) or contract-out to an external service provider (buy). This 

is because in the words of Ventovuori (2007), “every organisation has limited 
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resources and therefore must ensure that these limited resources are channelled 

towards the most important activities”. The most common theoretical approaches to 

make or buy decisions are Resource based theory (Barney, 1991), Resource dependent 

theory (Pfeffer and Salancik, 1978) and Transaction Cost Economics (Williamson, 

1985)  

Resource based theory advocate, (Barney, 1991) is of the view that organisations 

should formulate internal strategy to gain competitive advantage from its own internal 

resources. While Resource dependency theory (Pferffer and Salancik, 1978) proposes 

that organisations adopt strategies to access those critical resources, establish the 

resource-dependent relationships with the external environment in order to ensure 

organisational survival. Transaction Cost Economics (Williamson, 1985; Wang, 2002) 

on the other hand, ensures that economic efficiency is achieved by a comparative 

analysis of production and transaction costs exchanged between parties to a 

transaction. In other words, transactions that have low asset specificity, low 

uncertainty and high frequency of contracting should be outsourced while the reverse 

should be the case in order to use in-house staff.  

The three theoretical perspectives of outsourcing discussed above are complementary 

in explaining the theoretical bases underlying outsourcing of facilities management 

services in the universities. For instance Resource-based theory help to review the 

attributes of the facilities management services in a university and evaluates whether 

there is a gap in the performance of the services and the expectations and if there exist 

a gap, whether the resource should be outsourced to complement the internal 

resources. Resource-dependency theory provides insights about the extent of resource-

dependency relationship a university may undertake with a facilities management 

service provider in order to ensure institutional survival while Transaction-cost theory 

is of the view that economic efficiency is achieved by a comparative analysis of 

production and transaction costs exchanged between parties to a transaction to avoid 

opportunism. In other words, facilities management services that have low asset 

specificity, low level of opportunistic risks from vendors and high frequency of 

contracting should be outsourced. 

Consistent with existing literature (McCarthy and Anagnostou, 2004; Ancarani and 

Capaldo, 2005; Burdon and Bhalla, 2005; Ventuvuori, 2006; Ghodeswar and 

Vaidyanathan, 2008;  Kroes and Ghosh, 2010), this research paper refers to 

outsourcing decision factors as those motivators that drive an organisation like the 

universities to choose outsourcing as the strategy for procurement of its facilities 

management services. The study therefore assesses the importance universities attach 

to the decision factors when making decisions of whether to use in-house or external 

providers for procurement of facilities management services.  

One of the challenges Nigeria’s public universities are facing is the problem of 

inadequate funds. Organisations place considerations for outsourcing on the 

cost/financial factors when they want to improve on their financial standing as well as 

cost efficiency. Several research have previously identified cost savings and strong 

financial base as leading drivers of outsourcing (Bustinza et al. 2005; Jiang, 2006; 

Ghodeswar and Vaidyanathan, 2008; Hsiao et al. 2010; Kroes and Ghosh, 2010). 

According to Kroes and Ghosh, (2010), outsourcing improves cost competitiveness 

because it helps organisations to do away with unproductive assets, reduce capital 

spending and partner with a provider that can provide an activity at a lower cost. On 

the other hand, Ghodeswar and Vaidyanathan (2008) posit that outsourcing increases 

the financial standing of an organisation by reducing investment in assets, freeing up 
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resources for other purposes and generating cash by transferring assets to the service 

provider. The research therefore theorise the proposition that universities place 

importance on the cost/financial factors when deciding to outsource facilities 

management services in order to free up funds for development. 

Related to the problem of inadequate funds in the universities is the distraction arising 

from inability to focus on its core mandate of teaching, research and development. For 

instance, considering strategic alignment when making outsourcing decisions requires 

an institution to improve on its strategic alignment, by concentrating on its core 

competencies and increase flexibility in order to gain competitive advantage 

(Lonsdale and Cox, 1998; Bustinza et al. 2005; Ghodeswar and Vaidyanathan, 2008; 

Kroes and Ghosh, 2010). In other words, organisations are motivated to outsource 

their non-competitive services to external providers in order to focus on the core 

mandate where they possess competitive advantage. Outsourcing decision factors that 

support strategic aligning include focusing on core competencies, increase flexibility 

and profitability and improve process responsiveness and cycle times. In addition, 

increase competition, multiply source from several providers in case of uncertainty 

and handle varying demand more effectively through economies of scale are other 

factors. This research proposes that Nigerian universities outsource their facilities 

management services in order to enable them focus on their core mandate. This way, 

the distraction arising from management of its facilities management services can be 

addressed while they focus on advancing development through education.  

Innovativeness allows an organisation to obtain access to products, services, skills and 

emerging technologies (Abraham and Taylor, 1996; Schniederjans et al. 2005; 

Bustinza et al. 2005; Hoecht and Trott, 2006; Ghodeswar and Vaidyanathan, 2008). A 

focus on innovativeness when making outsourcing decisions also enables 

organisations to consider using in-house if it allows them to leverage unique skills and 

expertise not available to competitors (Kroes and Ghosh, 2010). To achieve this, 

innovativeness related factors focus on selection of vendors that will provide access to 

new skills, expertise and innovative ideas not available in-house. This study therefore 

proposes that Nigeria’s public universities attach importance to innovativeness related 

factors when making decisions to outsource facilities management services. 

Organisations that consider revenue while making outsourcing decisions focus on 

raising additional funds as the primary objective (McCarthy and Anagnostou, 2004). 

Ghodeswar and Vaidyanathan (2008) report that host organisation achieve higher 

sales and production levels when equipment, facilities, vehicles and licences in current 

operations are leased out to service providers as part of the outsourcing transaction 

resulting in what they describe as “cash infusion”. Revenue constructs include; 

generate additional funds for organisation, aggressive growth through increased access 

to market and expand capacity for new products and services.  Others are; manage 

demand efficiently through outsider’s automation, process maturity and latest 

technology, leverage on the service provider’s best processes, capacity and systems, 

and increase speed to market. As part of measures to generate additional funds for the 

running of universities, this research advances the proposition that Nigerian 

universities place importance on generation of funds while making outsourcing 

decisions on facilities management services. 

Outsourcing decisions based on quality means that organisations are motivated by the 

availability of a vendor with superior expertise that can improve on the quality of 

services previously carried out in-house (Gottfredson et al. 2005; Kroes and Ghosh, 

2010). The quality factors include; improve performance to required quality standard, 
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improve quality of service to users, improve mutual trust between organisation and 

customers, and improve responsiveness in terms of after-sales delivery. In order to add 

value to the ways Nigeria’s universities manage their resources, there is a need to 

improve on the quality of non-core support services within the universities.  This 

study therefore advances the proposition that Nigerian universities place high 

premium on quality when making the decision to outsource facilities management 

services.  

Outsourcing decisions that focuses on time implies that organisations are motivated to 

outsource services to vendors who have the capability to deliver services speedily with 

better on-time performance (Lonsdale and Cox, 1998; Frohlich and Dixon, 2001). 

According to Frohlich and Dixon (2001), it also means that there is not enough time to 

acquire tools and techniques for in-house staff paving the way for hiring an external 

provider who has the resources ready to carry out the transaction at a faster pace. In 

this regard, the study advances the proposition that Nigerian universities place 

importance on timely delivery of service when making outsourcing decisions on 

facilities management services. 

Outsourcing decisions based on community service hinges on the need for the 

organisations (universities in this case) to improve the relationship between the 

institutions and the communities that benefit from its services. Several authors have 

emphasized the importance of stakeholder satisfaction and customer relations as part 

of the strategic goals of an organisation (Brackertz and Kenly, 2002; Burdon and 

Bhalla, 2005; Alexander and Brown, 2006). The constructs under the community 

service related factors include; redirect resources from non-core activities to greater 

focus serving the customer, improve on stakeholders’ satisfaction, enhance reliability 

and improve labour relations. Other constructs are; improve on corporate social 

responsibility and create jobs for local communities. The study therefore advances the 

theory that universities place high premium on community service while making 

outsourcing decisions on facilities management services in order to gain competitive 

advantage.  

Plausibly and arguably, there is overwhelming evidence in the literature to support the 

need for right and appropriate decision regarding outsourcing. This is because it is not 

all decisions made regarding outsourcing are right. There are therefore concerns that 

in trying to cope with distractions arising from insufficient funds, the university 

authorities are not adequately armed with the necessary best practice decision support 

system to guide them in making right decisions regarding outsourcing of services. 

This is further compounded by apparent dearth of sufficient studies in this area. This 

research paper as part of an on-going research is aimed at building an integrated 

model that incorporates a best practice decision support system for outsourcing 

facilities management services in the universities. 

Outsourcing Risks 

Abbasi et al. (2005) defines risk as the probability of occurrence of some uncertain, 

unpredictable and even undesirable events that would change prospects for the 

probability of success of a given investment. In other words, for an organisation to 

achieve best value in its investments, Atkin and Brooks (2009) posit that the many 

risks involved in the search for best value should be recognised and transferred to 

those who are able to manage them effectively.  

Outsourcing transaction is fraught with uncertainty and like any other human activity, 

it is risk prone. This study defines outsourcing risks as the likelihood of occurrence of 
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uncertain, unpredictable and undesirable outcomes that can mare the success of an 

outsourcing relationship between a principal (Universities for example) and its agents 

(outsourcing vendors). Outsourcing risks has its roots in agency theory. Proponents of 

agency theory (Kahneman and Tversky, 1979; MacCrimmon and Wehrung, 1986; 

March and Shapira, 1987; Eisenhardt, 1989) argue that it is the best mechanism for 

measuring risk preference more easily and realistically because it is concerned with 

resolving two problems namely; the agency problem that arises when (1) the desires 

or goals of the principal and that of the agent conflict and (2) it is difficult or 

expensive for the principal to verify what the agent is actually doing. This study 

advances theory that risks exist in any relationship, formal or informal and in 

particular relationships between clients (Public universities) and vendors (Service 

Providers). Therefore the outsourcing outcomes are not automatically assured, unless 

the risks are either properly assessed before commencement of outsourcing transaction 

or effectively managed during the execution stage.  

The client related risks are the undesirable events as a result of the overbearing 

influence of the principal in the outsourcing contract which may lead to negative 

outcomes. The risk variables under the client related risks include inexperience of the 

client or its representative, unclear responsibilities and targets, excessive monitoring 

of performance and selective discrimination of providers. This study tests the 

proposition that Nigerian universities consider client related risks as critical risk 

factors that may affect the outcome of outsourcing relationship. 

Contract related risks are the undesirable events as a result of perceived inadequacies 

in the outsourcing contract itself which may lead to either re-negotiation or outright 

cancellation of the outsourcing contract. For example, inadequacy of standard form of 

contract, inadequate definition of scope and content of services, poor system for 

rewarding performance (Atkin and Brooks, 2009) could hinder the smooth running of 

an outsourcing contract. Other constructs in this category include confidentiality leaks, 

high level of business uncertainties and absence of benchmark for cost and quality. 

This research therefore advances proposition that Nigerian universities consider 

contract related risks as critical factors that may affect the outcome of an outsourcing 

relationship. 

Vendor related risks occur in an outsourcing relationship when the vendor is found 

wanting in the course of his obligations to the contract as a result of such factors as 

opportunistic tendencies, inexperience and lack of requisite skills, underperformance 

or financial impropriety (Earl, 1996; Wang, 2002; Redding, 2007; Atkin and Brooks, 

2009; Fan et al. 2011). Vendor opportunistic tendencies occur as a result of excessive 

dependency on the vendor. Other constructs in this group include vendor locked in 

long agreement, excessive high charge by vendor and possibility of fraud. This study 

therefore argues that universities consider vendor related risks as highly critical in an 

outsourcing relationship. 

Political risks are considered to be risks arising as a result of government or regulating 

agencies’ interference that may hinder the smooth outsourcing relationship. The 

constructs under this category include loss of intellectual property rights, political 

instability, forced divesture, confiscation by government and nationalisation of the 

assets of service provider. This research therefore advances the theory that Nigeria’s 

universities consider political risks as critical risk factors that may affect the outcome 

of an outsourcing relationship. 
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Undoubtedly, outsourcing of facilities management services as a strategy for 

improved services in Nigeria’s public universities is a noble and justified move. This 

is based on the outcome of past findings and surveys. For instance, the survey 

conducted by Kakabadse and Kakabadse (2001) gave four main reasons for the 

growing popularity of outsourcing among public service organisations: to achieve best 

practice, to improve cost discipline skills of public service managers, to improve the 

quality of service, and to help managers focus more clearly on the core competences 

of the organisations. However noble and attractive it may appear, the outsourcing 

transaction has the tendency to fail if appropriate methodologies are not put in place to 

assess and manage the likely risks associated with it. Past studies (Cox and Lonsdale, 

1997; Adeleye et al. 2004; Hoecht and Trott, 2006) have indicated that majority of 

organisations are outsourcing without any form of guiding framework meaning that 

firms have often been making outsourcing decisions without regards to the 

implications of the risks involved. It is even more worrisome in Nigeria where it is 

still seen to be evolving and not backed by adequate research. The on-going research 

proposes to address this gap by developing a risk management mechanism as part of 

an integrated framework for outsourcing facilities management services in Nigeria’s 

universities. 

Facilities Management Services 

Facilities management has grown from what was traditionally perceived to be the 

mere managing of buildings or maintenance unit of an organization to the holistic 

reality of being woven into the core and support services of organizations (Price and 

Pitt, 2011) making it one of the most outsourced components in particularly public 

sector organisations. 

The characterization of facilities management services in Nigeria’s public universities 

used in this study is based on the works of International Facilities Management 

Association (IFMA, 2007), Chitopanich (2004), Opaluwa (2005) and Alaofin (2003). 

It is developed from the perspective of facilities management services viewed as a 

support function (Porter, 1985) to the core mandate (Quinn and Hilmer, 1994) of the 

universities. The procurement and management of facilities management services in 

the universities are facilitated by the facilities management units in the universities 

although they are in some cases merged with the directorate of works or the physical 

planning units. In choosing the constructs of facilities management services for this 

study, emphasis was placed on the peculiarity of the universities as educational 

institutions and based on personal interactions and interviews held with some of the 

key university administrators during the pilot study, the outcome of which is being 

developed for possible publication in a journal. The facilities management constructs 

is categorized into 5 main groups namely Real estate/Property management, 

Maintenance and Repairs, Administration management and Office services, Space 

Planning, Planning and Programme management, and Employee supports.   

Real estate/Property management services are concerned with the acquisition and 

disposal of sites and buildings, negotiation and management of leases and advice on 

all issues relating to property investment (Thompson, 1990). Administrative 

management and office services are however concerned with the administrative 

activities that support the smooth operations of the facilities within the universities 

and their occupants (Thompson, 1990). It includes such services as courier services, 

cleaning, security, purchasing and contract control, car fleet control, office furniture 

and stationery provision. Facility planning and programming management involve all 

activities aimed at setting corporate planning standards and guidelines for the 
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management of all university facilities and programming of all work schedules. The 

variables under this group include such constructs as master planning, space 

allocation, utilization and relocation, annual, medium and long term planning, and 

space configuration and reconfiguration. The fifth group of facilities management 

services are the employee support services that take care of the welfare needs of the 

university staff. The constructs under this category include child nursery provision, 

restroom, workspace nurseries, recreations and catering. Others are residential 

accommodation, community affairs, and employee special-need services for the 

physically handicapped. 

A vital component of the on-going research is to conduct an empirical survey of 

facilities management services currently being outsourced by the universities. 

Whereas there has been proliferation of studies on outsourcing of Information 

Technology ( Lacity et al. 1998; Barthelemy and Dominique, 2004; Paravastu, 2007; 

Nakatsu and Iacovou, 2009; Fan, et al. 2011), Manufacturing (Berggren and 

Bengtson, 2004; McCarthy and Anagroustou, 2004; Kumar et al. 2009), Logistics 

(Hsiao et al. 2010), Supply chain management (Giunipero et al. 2008;  Kroes and 

Ghosh, 2010), little or no attention has been paid to engineering and facilities 

management services which has also experienced explosive growth (Burdon and 

Bhalla, 2005). The outcome of the survey is expected to assist in the development of a 

uniform best practice framework for outsourcing facilities management services in the 

universities.  

CONCLUSION  

For decades now, Nigeria’s university system has suffered from funding difficulties 

resulting to deplorable state of academic and physical facilities. This study therefore 

underscores the need to find alternatives to what authors describe as a major 

impediment against the smooth running of the universities. It has presented an 

overview of a literature review on outsourcing, of one of the universities’ vital 

resource, facilities management services as a strategy for improving service delivery. 

In particular, the study notes that even though outsourcing is one of the most 

researched areas in management studies, particularly in services, its impact on 

facilities management services in a public organisational setting is largely unclear. 

Besides, there is a clear case of paucity of research in literature on appropriate 

outsourcing decision support systems and risk management methodologies for a 

public organisation like the public university. 

The main theoretical contribution of the larger body of research, of which this 

research paper is a part, is the interaction effects of outsourcing decisions and 

outsourcing risks on the performance of services in an open social environment. It 

aims to add value to the way Nigerian universities manage their resources by 

developing a framework for outsourcing facilities management services in the 

universities. It is an integrated framework that will incorporate both decision support 

and risk management models. It is expected that the outcome of deliberations on this 

research piece during the West African Built Environment Research (WABER) 

conference will sharpen the course of the research further. 

REFERENCES 

Abbasi, G.T., Abdel-Jabar, M.S. and Abu-Khdejeh, A. (2005), Risk analysis for the major 

factors affecting the construction industry in Jordan, Emirate journal of engineering 

research, 10, 41 – 47 



Facilities management 

733 

Abraham, K.G. and Taylor, S.K. (1996). Firms’ use of outside contractors: theory and 

practice. Journal of labour economics, 14, 394-424. 

Adegbite, J.B.O. (2007), The education reform agenda: challenges for tertiary education 

administration in Nigeria, a paper presentation at the sixth annual seminar of 

conference of Registrars of colleges of education in Nigeria (south west zone), college 

of education, Ikere-Ekiti, Nigeria 

Adeleye, B.C., Annansingh, F., and Nunes, M.B. (2004), Risk management practices in IS 

outsourcing: An investigation into commercial banks in Nigeria. International journal 

of Information management, 24, 167-180 

Alaofin, V.O (2003). Overcoming the challenges facing FM operators in Nigeria to profit 

from hidden opportunities. Facilities management world, 19 – 21 November. 

Alexander, K and Brown, M. (2006). Community-based facilities management. Facilities, 

24(7/8), 250-268. 

Ancarani, A. and Capaldo, G. (2005), Supporting decision-making process in facilities 

management services procurement: A methodological approach, Journal of 

purchasing and supply management, 11(2005), 232-241 

Atkin, B. and Brooks, A. (2009), Total Facilities Management, 3
rd

 edition, Wiley-Blackwell 

Publishers, New York. 

Barney, J. (1991), Firm resources and sustained competitive advantage. Journal of 

Management, 17(1), 99-120 

Barthelemy, J. and Dominique, G. (2004), The determinants of total IT outsourcing: An 

empirical investigation of French and German firms. Journal of computer information 

systems, 44(3), 91-98, 

Berggren, C. and Bengtsson, L. (2004), Re-thinking outsourcing in manufacturing: A tale of 

two telecom firms. European management journal, 22(2), 211-223 

Brackertz, N. and Kenley, R. (2002). A service approach to measuring facility performance in 

local government. Facilities, 20(3/4), 127-135.   

Burdon, S. And Bhalla, A. (2005), Lessons from the untold success story: Outsourcing 

Engineering and Facilities Management. European management journal, 23(5), 576-

582 

Bustinza, O.F., Arias-Aranda, D. and Gutierrez-Gutierrez, L. (2010), Outsourcing, 

competitive capabilities and performance: an empirical study in service firms, 

Internal journal of production economics, 126(2010), 276-288 

CABE, (2005). “Design with distinction: the value of the good building design in higher 

education”, www.cabe.org.uk accessed on 25/11/2011. 

Chitopanich, S. (2004), Positioning facilities management, Facilities, 22(13/14), 364-372 

Cox, A. and Lonsdale, C. (1997), Strategic Outsourcing Methodologies in UK Companies, 

CBSP Working Paper, The University of Birmingham. 

Earl, M. J. (1996). The risks of outsourcing IT, Sloan Management Review, 37(3), 26-32  

Eisenhardt, K.M. (1989), Agency theory: An assessment and review. Academy of management 

review, 14(1), 57-74 

Ekundayo, H.T. and Ajayi, I.A. (2009), Towards effective management of university 

education in Nigeria, International NGO journal, 4(8), 342-347  

Fan, Z-P., Suo, W-L. and Feng, B. (2011), Identifying risk factors of IT outsourcing using 

interdependent information: an extended DEMATEL method, Expert systems with 

Applications (2011), doi:10,1016/j..eswa.2011.09.092 

http://www.cabe.org.uk/


Ikediashi et al. 

734 

Frohlich, M.T. and Dixon, J.R. (2001). A taxonomy of manufacturing strategies revisited. 

Journal of operations management, 19(5), 541-558   

Ghodeswar, B. and Vaidyanathan, J. (2008), Business process outsourcing: an approach to 

gain access to world-class opportunities, Business process management journal, 

14(1), 23-38  

Giunipero, L., Hooker, R., Joseph-Matthews, S., Yoon, T. and Brudvig, S. (2008), A decade 

of supply chain management literature: Past, present and future implications. Journal 

of supply chain management, 44(4), 66-86   

Hoecht, T.R. and Trott, P. (2006), Innovation risks of strategic outsourcing, Technovation, 

26(5/6), 672 – 681 

Hsiao, H.I., Kemp, R.G.M., Van der Vorst, J.G.A.J. and (Onno) Omta, S.W.F. (2010), A 

classification of logistic outsourcing levels and their impact on service performance: 

Evidence from the food processing industry, International journal of production 

economics, 124(2010), 75-86 

Iacovou, C.L. and Nakatsu, R. (2008), A risk profile of offshore-outsourced development 

projects, Communication of the ACM, 51(6), 89-94 

International Facilities Management Association (2007), A competency framework for 

facilities management, www.ifma.org accessed on 29
th
 January, 2011. 

International association of outsourcing professionals (2011), The global outsourcing 100, 

www.iaop.org accessed on 25/10/2011 

Jiang, B., Frazier, G.V. and Prater, E.L., (2006). Outsourcing effects on firms’ operational 

performance. International Journal of Operations and Production Management, 26 

(12), 1280–1300. 

Kakabade, A. and Kakabade, N. (2001) Outsourcing in the public services: a comparative 

analysis of practice, capability and impact, public administration and development, 

21: 401 - 413  

Kroes, J.R. and Ghosh, S. (2010), Outsourcing Congruence with competitive priorities: 

Impact on supply chain and firm performance, Journal of operations management, 

28(2), 124-143 

Kumar, S., Zampogna, P. and Nansen, J. (2010). A closed loop outsourcing model for 

developing effective manufacturing strategy. International journal of productive 

research, 48(7), 1873-1900.  

Lacity, M.C. and Willcocks, L. (1998), An empirical investigation of information technology 

sourcing practices: Lessons from experience, MIS Quarterly, 22(3), 363-408 

Lonsdale, C. (1999), “Effectively managing vertical supply relationships: a risk management 

model for outsourcing”, Supply Chain Management: An International Journal, 4(4), 

176-83 

Lonsdale, C. and Cox, A. (1997), Outsourcing: risks and rewards. Supply management, July, 

3
rd

. 

MacCrimmon. K. and Wehrung, D. (1986). Taking risks: The management of uncertainty. 

New York:   Free Press. 

March, J. and Shapira, Z. (1987). Managerial perspectives on risk and risk taking. 

Management Science, 33, 1404-1418. 

McCarthy, I. and Anagnostou, A. (2004), The impact of outsourcing on the transaction costs 

and boundaries of manufacturing. International Journal of Production Economics, 88 

(1), 61–71 

http://www.ifma.org/
http://www.iaop.org/


Facilities management 

735 

Moss, Q.Z. (2008), FM market research review: do we really have the intelligence? Facilities, 

26(11/12), 452-462  

Nakatsu, R.T. and Iacovou, C.L. (2009), A comparative study of important risk factors 

involved in offshore and domestic outsourcing of software development projects: a 

twp-panel Delphi study, Information and management, 46(2009), 57-68 

National Universities Commission, (2011), List of approved universities in Nigeria, NUC 

Bulletin, 6(45), ISSN 0795-3089, www.nuc.edu.ng, accessed on 26
th
 November, 

2011 

Natuional Universities Commission NUC, (2006). Ban on admission into more programmes 

with denied accreditation, Monday memo, May 04 (18) 

Odia, L.O. and Omofonmwan, S.I. (2007), Educational system in Nigeria: problems and 

prospects,  Journal of social sciences, 14(1), 81-86 

Opaluwa, S.A. (2005), Principles and practice of facilities management in Nigeria. Still 

Waters Publications, Abuja-Nigeria 

Onyeneye, O.Y. (2006), Current issues in the administration of university education in 

Nigeria, Lecture delivered at the 5
th
 convocation ceremony of University of Ado-Ekiti, 

Nigeria, March 29   

Paravastu, N. (2007), Effect of Trust and Risk on IT Outsourcing relationship Quality and 

Outsourcing success, PhD thesis, Drexel University, U.S.A 

Pfeffer, J. and Salancik, G.R. (1978), The external control of organisations: a resource 

dependency perspective, Harper and Row, New York, pp 13 

Pitt, M. and Price, S. (2011), Implications of a sustainability policy for facilities management 

organisations, Facilities, 29(9/10), 391-410  

Porter, M.E. (1985). Competitive Advantage. New York: The Free Press. 

Quinn, J.B. and Hilmer, F.G. (1994). Strategic outsourcing. Sloan management review, 35(4), 

43-56. 

Redding, M. (2007). Managing Risk in facilities management outsourcing. 

www.agileoak.com 

Schniederjans, M.J., Schniederjans, A.M.and Schniederjans, D.G. (2005). Outsourcing and 

In-sourcing in an International context (1
st
 edition), M.E, Sharpe, Inc, Armonk, NY 

Ventovuori, T. and Lehtonen, T. (2006), Alternative models for management of FM services, 

Facilities, 8(2), 73-90  

Ventovuori, T.  (2007), Analysis of supply models and FM service market trends in Finland, 

Journal of facilities management, 5(1), 37-48 

Ventovuori, T. and Lehtonen, T., Salonen, A. and Nenonen, S. (2007), A review and 

classification of academic research in facilities management, Facilities, 25(5/6), 227-

237 

Wang, E. T. G. (2002), Transaction attributes and software outsourcing success: An empirical 

Investigation of transaction costs theory, Information Systems Journal, 12, 121-152 

Williamson, O. E. (1985), The economic institutions of capitalism, New York: Free Press 

World Bank (2009), Higher education: the lesson of experience, Washington, DC, The World 

Bank. 





 

Jimoh, I A and Iyagba, R O (2012) A comparative study of maintenance management of tertiary 

institutions in South Africa and Nigeria  In: Laryea, S., Agyepong, S.A., Leiringer, R. and Hughes, W. 

(Eds) Procs 4th West Africa Built Environment Research (WABER) Conference, 24-26 July 2012, 

Abuja, Nigeria, 737-745. 

737 

A COMPARATIVE STUDY OF MAINTENANCE 

MANAGEMENT OF TERTIARY INSTITUTIONS IN 

SOUTH AFRICA AND NIGERIA 

I. A. Jimoh
1
 and R. O. Iyagba

 

Department of building, federal university of technology, Minna, Nigeria 

Department of building, university of Lagos, Lagos, Nigeria 

In evaluating and comparing the performances of South Africa and Nigerian tertiary 

institutions on maintenance of their physical assets, secondary data on s. Africa and 

78% valid response to questionnaire survey on Nigeria were analysed using ranked 

means and paired samples t-test. Nigeria’s benchmarks and performances in 2010 are 

higher than s. Africa’s 2009 on inspection, budgeting, training and technology while 

s. Africa proved superior on 15 out of the 25 criteria. Paired-samples t-test gave a 

statistically significant decrease between b.m. and performances of Nigerian 

institutions on all the 25 criteria. For example, Nigeria’s b.m. on inspection had mean 

of 4.73, standard deviation of 0.477 while the performance gave mean of 3.18 and 

standard deviation of 1.065 with df =79, t =12.59 and p<0.0005. The eta squared 

statistics also indicated a large effect size on the difference in means between 

benchmark and performance, of range between 0.2681 and 0.6674 on all the 25 

criteria. As every tertiary institution, in Nigeria, is facing budget cuts, performance 

evaluation should be a regular exercise for identifying weaknesses, improving use of 

current portfolio of physical assets, and by implication reduce the pressure of the 

budgetary cuts through benchmarking of management processes in executing 

maintenance works. Nigerian tertiary institutions need to address areas in which wide 

gaps exist, between benchmarks and performance, like life cycle costing (lCC), 

computerised maintenance management system (CMMS), top management 

awareness, feedback and, research through initiation and implementation of 

appropriate strategies,  

Keywords: benchmark, maintenance management, performance, physical asset, 

tertiary institution 

INTRODUCTION 

The purposes of making international comparisons of construction activities between 

countries include, inter alia, comparability for a better understanding of individual 

country’s performance in construction vis-à-vis socio-economic development, 

sustainability, information sharing and networking, technology transfer and 

benchmarking. Effective maintenance management of physical assets in tertiary 

institutions contribute immensely to sustainability and socio-economic development 

through preservation of existing stock, adaptation to cope with dynamics of work 

settings, improvement in tune with technological development and provision of 

appropriate timely performance data, as feedback from users and occupants, for the 

development and installation of new physical assets. Sustainable construction (SC) as 
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a term used to express sustainable development applied to construction and building 

sector can be a pertinent field for the convergence of strategies led by various 

stakeholders, public and private, in the two countries (Kyvelou and Fillo, 2006).  

Drawing an analogy between sustainability and maintenance management, one can 

deduce the essence of sustainability of the built environment as a process of change in 

which exploitation of human and natural resources, the direction of investments, the 

application and orientation of technological developments and appropriate 

institutional changes are all working, systematically, to create equilibrium in 

potentials of the present and future generations so as to satisfy their needs and 

aspirations. As stated by Zhu et al., ( 2002) recent research efforts have been  put on 

the study of performance management albeit lam et al., (2010) claimed little research 

exists on identifying key performance indicators (KPIS) for building maintenance 

projects. Straub (2002), corroborated  by emphasizing the performance approach as 

opportunity for reducing occupancy costs and risk and improving quality of the assets 

in the long run. 

Al-arjani (2002) in lam et al. (2010) asserted that governments, all over the world, 

have committed considerable expenditure to maintenance and operation projects but 

chanter and swallows (2007) indicated backlog of repair and maintenance work to 

bring each country’s building stock to a minimum acceptable level as growing at 

unacceptable rate. Adenuga (2008), Wordsworth (2001), Zubairu (2000), Rapp and 

George (1998) and Westerkamp (1997) are among researchers who have identified 

dwindling resources, especially finance, as being the major challenge facing 

maintenance managers and organizations in meeting up with expected performance 

level. The implication is for the maintenance organizations and managers to evolve 

appropriate strategy to cope with the challenges of cost reduction through 

optimization in the deployment of resources for executing maintenance works. To 

initiate such strategy require that current performance be measured, compared with a 

benchmark (i.e. Best practice) to determine performance gap which needs to be filled. 

The focus of this study, therefore, is to assess the performance status of Nigerian 

tertiary institutions on maintenance management of their physical assets so as to 

compare with that of South Africa. 

In evaluating the performance of tertiary institutions, in South Africa, on maintenance 

management of their physical assets, buys et al., (2009) identified and applied 25 

perception-based criteria in two stages. The first stage involved the determination of 

benchmarks with which maintenance managers in the institutions could compare their 

maintenance management performance status. This approach is premised in the 

assertion of Flemming, (2004) that users’ perception of their physical assets is a 

sounder basis for assessing performance as against the detached data of non-

participant observers. In the second stage, maintenance staffs of the institutions, which 

are also users, were requested to indicate the performance rating of their respective 

institutions based on the 25 best practice criteria. The criteria used in buys et al., 

(2009) are in appendix i. Benchmarking is defined by Falk (2000) in Stoy And Kytzia 

(2006, p.18) as ‘a continuous process during which processes and methods of 

operational functions as well as products and services of one’s own company (or 

institution) are measured, against a benchmark, i.e. The maximum achievable 

performance,’ benchmarking is also defined by construction best practice programme 

(CMPP) as ‘a systematic process of comparing and measuring the performance of the 

companies (business activities) against others, using lessons learned from the best to 

make targeted improvements’ (Takim and Akinloye,2002). As done by previous 
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researchers, buys used process benchmarking to develop a set of success criteria or 

key performance indicators (KPIS) in evaluating maintenance of physical assets in 

South Africa’s tertiary institutions. Process benchmarking, in which processes, like 

building maintenance, are analyzed and rendered comparable by using metrics in 

order to facilitate optimization is considered relevant and appropriate for this study 

(Massheder and Finch, 1998). 

 THE OBJECTIVES OF THIS STUDY INCLUDE: 

I. To apply best practice criteria in determining benchmark on maintenance 

management of tertiary institutions in Nigeria. 

II. To assess the performance of Nigerian tertiary institutions on maintenance 

management based on best practice criteria. 

III. To compare performances of the tertiary institutions in South Africa with those 

in Nigeria, on maintenance management 

RESEARCH METHODOLOGY 

The approach used by buys et al., (2004) was adopted for gathering data through 

administration of two types of questionnaires designed to determine benchmark and 

performance respectively. The questionnaires were addressed to and distributed 

physically amongst 180 maintenance management staff of tertiary institutions in the 

north central geopolitical zone of Nigeria. Out of the 141 (78%) responses, simple 

random sampling method was applied to select ten valid questionnaires from each of 

the states and the federal capital territory (FCT) for analysis. Status, length of tenure 

in respective institution and the depth of knowledge and understanding of the 

performance criteria are the factors considered in appraising each returned 

questionnaire for analysis. appraising each returned questionnaire for analysis. All the 

professionals in charge of maintenance in each of the tertiary institutions were given 

the questionnaire by the researcher. 

State 
Administered 

questionnaire 
Returned % Response 

Selected as 

Valid 

% Accepted 

as Valid 

Benue 22 18 81.81 10 45.45 

Kogi 18 12 66.66 10 55.55 

Kwara 28 22 78.57 10 35.71 

Niger 32 30 93.75 10 31.25 

Kaduna 28 18 64.29 10 35.71 

Nasarawa 15 12 80.00 10 66.66 

Plateau 22 15 68.18 10 45.45 

F.C.T 15 14 93.33 10 66.66 

Total 180 141 78.33 80 44.44 

 

The questionnaire addressed the perceptions of the staff managing maintenance of 

physical assets in each institution, on each of the 25 criteria. Out of the 80 selected 

respondents, 64% hold degrees in maintenance related courses, 21% with masters 

while 13% possess ordinary diploma. With regard level of hierarchy in their 

institutions, majority (87.5%) fall within the tactical, 7.5% in strategic and remaining 

in operational level. In terms of work experience within respective tertiary institution, 

19% have had not less than 15years, 16% have been working for a range of 10-14 

years, 22% for 5-9years and the rest 42% are within 4yrs and below. Among the 80 

selected respondents are 9 architects, 38 varied engineers, 11 builders, 12 quantity 

surveyors, 3 technicians, 2 urban and regional planners and 4 estate managers. 
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The respondents were asked to rate each performance criterion i.e. Perception based 

indicative assessment of degree of importance and level of satisfaction, on 

benchmarking and performance respectively using a five-point likert scale. On 

benchmark, 5 = most important, 4 = very important, 3 = important, 2 = less important 

and 1 = least important. While on performance 5 = very satisfactory, 4= fairly 

satisfactory, 3 = satisfactory, 2 = poorly satisfactory and, 1 = not satisfactory. 

A paired-samples t-test was conducted to evaluate the gap (i.e. Differences) between 

benchmark (b.m) and performance of Nigerian tertiary institutions based on the fact 

that the same group of respondents provided assessments on benchmark and 

performance, of the tertiary institutions, on maintenance of physical assets. The eta 

squared values were also determined for the purpose of indicating the magnitude of 

the differences in the means of benchmark and performance criteria. 

FINDINGS 

Ranking of maintenance management criteria (Best Practice) 

As indicated in table 2, ranking of the 25 best practice criteria include those of South 

Africa 2004, South Africa 2009 and Nigeria 2010. By the ranked means in table 2, 

maintenance inspection (4.77, 4.73) has been perceived to be the most important 

criterion by the two countries probably because it is the first activity to be carried out 

in determining scope and planning for maintenance work. Budgeting (4.51), 

qualification of managers (4.50) and maintenance tools and materials (4.48) have been 

ranked next in order of importance by Nigerian tertiary institutions while L.C.C. 

(4.75), sound maintenance system (4.74) and, setting priorities (4.71) are the criteria 

that qualified for same rankings i.e. 2
nd

, 3
rd

 and 4
th

 by South Africa assessment of 

2004. It is worthy of note that organizational structure, top management awareness 

and life cycle costing qualified for similar rankings in South Africa, 2009. Absolute 

variance between South Africa 2009 and Nigeria 2010 is not greater than 5.0 on 

inspection, setting priorities, reports, tools and materials, standards, training of 

students, research and, CMMS. There is however large variance (>10.0) on L.C.C, 

communication, staffing, organogram, planning, craftsmen qualification, managers’ 

qualification and, technology. The large variances could be traced to different 

management procedure, lack of knowledge and misunderstanding of the concepts. E.g. 

So many correspondents asked questions about L.C.C and CMMS while some hold 

the belief that they have no control on other criteria especially setting priorities and 

budgeting. The remaining four criteria, number of maintenance staff, recording 

completed works, organogram’s flexibility and qualified craftsmen had differences of 

6 to 10 in ranking by the two countries. The low rankings of communication (22
nd

), 

priority setting (17
th

) and planning (20
th

) by Nigeria’s tertiary institutions need to be 

investigated further. 

Performance of Nigerian tertiary institutions on maintenance of physical assets 

Table 3 indicates the performances of Nigerian and South African tertiary institutions 

on maintenance of physical assets. The radar diagrams on performance of the two 

countries are shown in figures 1-3.  

In view of the wide gap, in time, between 2004 and 2010, it is considered necessary to 

compare the results of South Africa assessment in 2009 with that of Nigeria 2010 as 

indicate in figures 2 and 3. The diagram shows the continuous varied gap between 

Nigeria’s best practice (b.m) and performance. 
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Table  2:  Ranking of best practice criteria and their variances 

Criteria S.A '04    S.A'09  NG'10 VARIANCES (ABS) BTWN COUNTRIES 

 Mean Rank Rank  Mean   

 

 

S.D Rank 

S.A'04& 

S.A'09 

S.A 04 & 

NG'10 

S.A'09& 

NG'10 

A 4.77 1 5 4.73 0.48 1 4 0 4 

B 4.75 2 4 4.20 
1.06 19 2 17 15 

C 4.74 3 12 4.44 
1.02 7 9 4 5 

D 4.71 4 19 4.28 
0.95 17 15 13 2 

E 4.70 5 1 4.13 1.02 22 4 17 21 

F 4.69 6 3 4.40 
0.87 11 3 5 8 

G 4.67 7 11 4.43 
0.99 8 4 1 3 

H 4.67 8 17 4.45 
1.02 5 9 8 12 

I 4.66 9 18 4.31 0.91 15 9 9 3 

J 4.62 10 8 4.48 
0.86 4 2 6 4 

K 4.59 11 21 4.39 
0.91 12 10 11 9 

L 4.58 12 6 4.33 
0.87 14 6 0 8 

M 4.57 13 2 4.29 0.98 16 11 9 14 

N 4.57 14 15 4.16 
0.92 21 1 7 6 

O 4.56 15 7 4.51 
0.83 2 8 13 5 

P 4.56 16 9 4.19 
1.06 20 7 4 11 

Q 4.55 17 14 4.43 0.93 9 3 8 5 

R 4.48 18 22 4.41 
1.03 10 4 8 12 

S 4.47 19 16 4.08 
0.98 

24 3 5 8 

T 4.42 20 20 4.50 
0.89 3 0 17 17 

U 4.39 21 13 4.26 
1.03 18 8 3 5 

V 4.37 22 25 4.11 
1.02 23 3 1 2 

W 4.29 23 23 3.98 1.41 25 0 2 2 

X 4.19 24 24 4.44 
0.86 6 0 18 18 

Y 4.08 25 10 4.38 
0.95 13 15 12 3 

S.A ‘04 = South Africa, 2004; S.A.’09 = South Africa 2009; 2009; NG. ’10 = Nigeria 2010. 

  

In comparing the best practices of the two countries, Nigeria’s 2010 (table 2) is higher 

than that of South Africa’s 2004 on qualifications of managers, technology and 

CMMS. South Africa’s b.m. is however higher on the remaining twenty- two criteria.  

By performance rating (table 3), Nigeria surpassed South Africa on LCC tools and 

materials, users/occupants awareness, feedback, technology, research, training, 

reports, planning, manual and CMMS. Tertiary institutions of South Africa performed 

better than Nigeria on the remaining 14 criteria.  
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 Table 3: Ranked performance of tertiary institutions and their variances. 

 

 S.A '04 S.A '09  NG '10 VARIANCES (ABS) BETWEEN COUNTRIES 

 Criteria Mean Rank Rank  Mean S.D Rank S.A'04 & 

S.A '09 

S.A'04 & 

NG'10 

S.A'09 

&NG'10 

A 4.10 1 2 3.18 1.065 9 1 8 7 

B 3.78 2 6 3.21 1.260 8 4 6 2 

C 3.66 3 6 3.29 1.058 6 3 3 0 

D 3.63 4 19 3.39 1.025 4 15 0 15 

E 3.62 5 11 2.93 1.167 17 6 12 6 

F 3.59 6 3 3.36 1.161 5 3 1 2 

G 3.58 7 1 3.55 1.135 3 6 4 2 

H 4.55 8 11 3.11 1.067 11 3 3 0 

I 3.45 9 4 3.14 1.022 10 5 1 6 

J 3.38 10 15 3.11 1.079 12 5 2 3 

K 3.33 11 6 2.93 1.053 18 5 7 12 

L 3.27 12 24 3.01 1.196 15 12 3 9 

M 3.13 13 10 3.24 1.1287 7 3 6 3 

N 3.06 14 15 2.93 1.178 19 1 5 4 

O 3.00 15 4 3.03 1.136 14 11 1 10 

P 2.74 16 22 2.48 1.158 24 6 8 2 

Q 2.53 17 19 3.11 1.169 13 2 4 6 

R 2.42 18 14 3.65 1.020 2 4 16 12 

R 2.19 19 15 2.99 1.073 16 4 3 1 

T 2.04 20 19 3.86 1.076 1 1 19 18 

U 2.02 21 25 2.79 1.229 21 4 0 4 

V 1.86 22 6 2.83 1.123 20 16 2 14 

W 1.60 23 23 2.59 1.328 23 0 0 0 

X 1.51 24 18 2.63 1.110 22 6 2 4 

Y 1.02 25 11 2.40 1.197 25 14 0 14 

S.A ‘04 = South Africa, 2004; S.A.’09 = South Africa 2009; 

NG. ’10 = Nigeria 2010, S.D= Standard Deviation. 

 

 

Paired-samples test on Nigeria’s tertiary institutions 

A paired-samples t-test was conducted to evaluate the differences between benchmark 

(b.m) and performance (perf) of Nigerian tertiary institutions on maintenance of 

physical assets. As shown in table 4, a statistically significant difference (decrease) 

exists on each of the 25 criteria. From the paired-sample statistics (appendix ii), bench 
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mark on maintenance inspection (mean = 4.73, s.d. = 0.477) and performance (mean = 

3.18, s.d. = 1.065) gives t = 12.59, p = 1.43e – 20 which is less than  = 0.05. The 

probability values of the 25 criteria range between 1.43e – 20 to 7.39e – 07 while t 

values range between 5.38 on priorities to 12.59 on inspection (table 4). The 

probability value of each criterion is less than the specified alpha of 0.05 and this 

implies significant difference in the benchmark and performance of Nigerian tertiary 

institutions on all the 25 criteria. The effect size for paired-samples t-test was also 

calculated using ‘eta squared’. The statistics obtained range between 0.2681 

(priorities) to 0.6674 (inspection), which is an indication of very large effect size on 

all the criteria.  

Table 4: Result of paired – sample t-test on Nigeria institutions’ benchmark and performance. 

 

S/No Mean 
Std. 
Deviation 

Std. Error 
Mean Lower Upper T df 

Sig. (2-
tailed) 

Eta 
Squared 

A 1.55 1.1012 0.1231 1.3049 1.7951 12.5895 79 1.43E-20 0.6674 

B 0.9875 1.6265 0.1818 0.6255 1.3495 5.4304 79 6.02E-07 0.2718 

C 1.15 1.4329 0.1602 0.8311 1.4689 7.1785 79 3.40E-10 0.3948 

D 0.8875 1.4755 0.165 0.5591 1.2159 5.38 79 7.39E-07 0.2681 

E 1.2 1.4178 0.1585 0.8845 1.5155 7.5703 79 5.96E-11 0.4204 

F 1.0375 1.4534 0.1625 0.7141 1.3609 6.3846 79 1.09E-08 0.3404 

G 0.875 1.3629 0.1524 0.5717 1.1783 5.7422 79 1.67E-07 0.2945 

H 1.3375 1.4664 0.164 1.0112 1.6638 8.1578 79 4.29E-12 0.4572 

I 1.175 1.3942 0.1559 0.8647 1.4853 7.5383 79 6.88E-11 0.4184 

J 1.3625 1.4342 0.1603 1.0433 1.6817 8.4974 79 9.33E-13 0.4775 

K 1.4625 1.4226 0.1591 1.1459 1.7791 9.1949 79 4.05E-14 0.5169 

L 1.3125 1.446 0.1617 0.9907 1.6343 8.1184 79 5.13E-12 0.4548 

M 1.05 1.3398 0.1498 0.7519 1.3481 7.0099 79 7.15E-10 0.3835 

N 1.2375 1.2753 0.1426 0.9537 1.5213 8.6791 79 4.12E-13 0.4881 

O 1.4875 1.4495 0.1621 1.1649 1.8101 9.1786 79 4.36E-14 0.5161 

P 1.7125 1.5194 0.1699 1.3744 2.0506 10.0807 79 7.70E-16 0.5626 

Q 1.3125 1.472 0.1646 0.9849 1.6401 7.9748 79 9.76E-12 0.446 

R 0.7625 1.2143 0.1358 0.4923 1.0327 5.6164 79 2.81E-07 0.2853 

S 1.0875 1.1713 0.131 0.8268 1.3482 8.3042 79 2.22E-12 0.4661 

T 0.6375 1.0583 0.1183 0.402 0.873 5.3876 79 7.17E-07 0.2687 

U 1.475 1.4667 0.164 1.1486 1.8014 8.9948 79 9.96E-14 0.506 

V 1.2875 1.2847 0.1436 1.0016 1.5734 8.9637 79 1.15E-13 0.5042 

W 1.3875 1.4883 0.1664 1.0563 1.7187 8.3385 79 1.91E-12 0.4681 

X 1.5125 1.5426 0.1725 1.1692 1.8558 8.7698 79 2.74E-13 0.4933 

Y 1.975 1.4924 0.1669 1.6429 2.3071 11.8367 79 3.52E-19 0.6394 

 

CONCLUSION AND RECOMMENDATIONS 

Perception of maintenance staff in each institution, on the twenty-five criteria in the 

two-stage questionnaire survey, was analyzed with ranked means and paired-samples 

t-test to determine benchmarks and performance ratings respectively. The deductions 

are performance indicative information, which could serve as body of basic 

performance knowledge needed for strategic planning on utilization and maintenance 

of physical assets in line with Hubbard et al. (1998) assertion on replication and 

extension research. 

Paired Differences 

(95% C.I of the diff.) 
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The result of the survey indicated some critical aspects, as performance gaps, which 

are worthy of further investigation. Nigeria’s benchmark is higher than that of South 

Africa on 3 out of the 25 criteria – qualifications of managers, technology and 

computerized maintenance management system (CMMS). Performance rating, as 

perceived by maintenance managers of tertiary institutions, indicated gaps between 

Nigeria and South Africa on setting priorities, recording, organization structure, 

integrated maintenance management system, craftsmen qualifications, design input, 

communication, setting standards, top management awareness, staffing, qualifications 

of managers, budgeting, policy and, inspection. 

In view of the fact that adequate empirical data for wider benchmarking cannot be 

provided by this survey, it is recommended that context related factors be taken 

account of, in further research, to improve reliability and create diagnostic knowledge 

about the performance of maintenance management units on upkeep of physical 

assets.  

By using factor analysis or other data based methods, appropriate combination of 

criteria to reduce number of factors will help in streamlining results for strategic 

planning. Analysis based on professional background of maintenance managers is also 

worthy of inclusion in order to assess bias, if any. 
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Although well-defined client quality requirements facilitate the production of a good 

project design brief and minimize rework, project participants should adequately 

understand these requirements. In the absence of sufficiently understanding them, 

there are added challenges of inadequate translation of these requirements into 

product and process characteristics, a transmuting client and an imprecise procedure 

of determining integrity of building product and construction process exist. A case 

study comprising both exploratory and descriptive research performed a document 

analysis of a donor funded project in Uganda to conceptualize the clients’ quality 

requirements. The findings highlight the impact of inadequately communicated and 

insufficiently prepared and translated client quality requirements. Furthermore, 

compliance to quality requirements is shown to be primarily limited to onsite 

inspections and the testing and approval of selected building materials. The paper, 

comprising the descriptive research, discusses the use of quality function deployment 

in understanding clients’ quality requirements on public building projects. This is 

valuable to those involved in public infrastructure development, especially in 

countries where the public authority is not only involved in the pre-construction stage, 

but in the operation and maintenance of the facilities. It is also particularly useful to 

clients who comprise development partners that provide aid or grants to developing 

countries such as Uganda. 

Keywords: quality function, quality requirement, reworks 

INTRODUCTION 

Challenges of inadequate quality performance, obsolete regulatory frameworks, 

ineffectiveness with enforcing existing regulations and inherent bureaucratic processes 

in public projects still abound in the construction industry in developing countries 

(Ofori, 2005). Soetanto et al. (2004) contend that public authorities, as clients, are 

partly responsible due to lack of clarity and an understanding of client requirements 

(CRs). Yet, as Kamara et.al (2000a) point out, CRs are the beginning step of project 

development and sufficient understanding of these requirements by project 

participants is vital for meeting client expectations. CRs have been defined as the 

objectives, needs, wishes and expectations of the client who is the entity responsible 

for commissioning the design and construction of a facility (Kamara et al., 2000b). 

Research into CRs indicates that minimal processing is done during formulation of 
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project design briefs (Kamara et al., 2000a). A component of CRs is client quality 

requirements (CQRs), which can be considered as all the planned purposes, needs and 

prospects of the client in as far as quality of building product and construction process 

are concerned. Where the CQRs are not well formulated in the design brief and 

understood by project participants including end-users, there are negative effects on 

the design management process (Love et al., 1999). This subsequently increases the 

effects of design related rework which is considered a major quality failure attribute 

on building projects (Love et al., 2008). Explicitly defined CQRs should be clearly 

understood and well communicated during the briefing process. Shen et.al (2004) 

document various studies where failure to understand CQRs has led to inadequate 

design briefs that inaccurately reflect the CQRs.  

The knock-on effects of an inadequately managed design process in as far as quality is 

concerned, whose foundation are the CQRs, leads to waste and value loss of public 

finance and buildings with lower than anticipated quality standards (Sommerville, 

2007). Reports of quality failure on various public building projects in Uganda 

suggest that public authorities as clients have been complacent in effectively 

managing quality (Kataike, 2009). Yet, the National Development Plan (NDP) 

2010/11 – 14/15 of Uganda has planned increased quantity and improved quality of 

public infrastructure (NPA, 2010) without stating how quality management of the 

design and construction processes will be managed in order to yield long life facilities. 

Reliance on the existing regulatory framework, which the NDP acknowledges as 

weak, and the subjective supervision from the technical consultants could result in 

unnecessary value loss by quality failure through the life stages of the facilities. There 

is a need for rational analysis of project performance in satisfying CQRs on the 

project. It is posited that there is insufficient understanding of CQRs, since increased 

focus seems to be towards cost and time management. The purpose of the research 

was to conceptualise and determine the adequacy of CQRs on public building 

projects.  

LITERATURE REVIEW 

The influence of the client 

The achievement of both client satisfaction and continuous improvement in total 

quality management (TQM) requires effective and efficient participation of the client 

(Burati et al., 1992). This is partly because the client initiates mandatory requirements 

for selection of the technical consultant and civil works contractor to a construction 

contract (Ryd, 2004a). The client determines and expresses the requirements to all 

participants under the project and provides leadership to all participants in 

transforming the requirements into a completed facility (Jawaharnesan and Price, 

1997). The requirements for the public authorities are distinctive because of specific 

client-related factors which include; client type (public authority or entity formed as a 

result of an agreed contract with donor agencies or development partners), personnel 

experience and resource constraints.  

Understanding client quality requirements 

Understanding CQRs is considered the most important criterion in formulating a well-

articulated design brief and ensuring integrity of building product and construction 

process (Soetanto et al., 2004). Quality of both building product and construction 

process is the satisfaction of a whole range of performance criteria owned by a range 

of internal stakeholders and mediated by a range of mechanisms from regulations to 

market forces (Barrett, 2000, Winch, 2010). The product dimension is the provision of 
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public buildings while the process dimension relates to the conversion of CQRs into 

technical specifications, control mechanisms and types of procurement and contract 

choices. Suffice it to note however that a clients’ understanding of quality, among 

various other requirements, is multi-dimensional and incorporating these into design 

specifications is challenging, later on satisfying all the requirements. Nevertheless, 

appropriate quality management activities should be incorporated in the design and 

construction processes of public building projects. Ledbetter (1994) lists some of these 

as supplier qualification and expediting, constructability and operability review, 

internal and external examination and personnel abilities. For purposes of the 

research, quality was defined as “conformance to established requirements” (Burati et 

al., 1992). Determination of conformance suggests need for measurement. For quality 

attainment, it is preferably by measuring compliance to CQRs (Crosby, 1979). Yet 

CQRs in particular are often neglected, especially with provision of public buildings, 

because of requisite organizational structures and difficulties in defining CQRs 

(Aaltonen, 1999).  

It is the parties to a construction contract and professional services agreement that 

convert the CQRs into quality characteristics during design management by 

translating the CQRs into accurate drawings, contract clauses, technical specifications 

and maintenance manuals. The project participants should consider that for CQRs, 

there is a link to the public value system and the expectations of those they are 

delivering services to, the end users and public generally. Developing the project 

definition therefore requires converting some of the CQRs into expected quality 

characteristics (Jawaharnesan and Price, 1997). Appropriately defining the project is 

essential to meeting end user needs, while achieving the optimum combination of 

whole life cost and quality to meet CQRs (Kelly and Male, 1999).  

The transmuting client 

Public authorities, particularly in developing countries such as Uganda, are involved 

normally through the design, construction and the operation and maintenance stages of 

the building facilities. Due to insufficient capacity to finance national programs such 

as universal education and health services, development partners mainly from Europe 

and USA provide counterpart funding for infrastructure development. This however 

requires specific financing agreements that require establishment of unique “client 

structures” for monitoring and evaluation of the design and construction processes 

only. Following handover of the facilities, public authorities with the end-users and 

administrators of the facilities then operate and maintain these facilities through the 

national budget. Considering the whole life of the buildings, the client can be 

considered “transmuting” through the design, construction and operation, maintenance 

and rehabilitation (OMR) processes. An example is the case study discussed under 

section 6. Power (authority) structures “transmute” with the involvement of various 

development partners through the whole life of the facilities because of assigning 

requisite responsibilities to entities to ensure compliance with requirements from the 

financing parties. Knowledge management and responsibilities are not synergistically 

utilised by the public authorities. This is not ideal, because public authorities have key 

obligations through the life of the facilities. As Ryd (2004b) points out, they are not 

only involved in initiating and financing the project but they are also responsible for 

ensuring consideration of end-user preferences and compliance to national regulations 

and international conventions. 
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Quality Function Deployment 

To facilitate both product and process integrity and ensure CQRs are understood and 

communicated well, it is posited that quality function deployment (QFD) be 

considered ideal. Delgado-Hernandez et al. (2007) cite various studies that have 

shown QFD to be effective in qualitative aspects such as early identification of CRs, 

avoidance of rework and improved stakeholder communication. Among the 

quantitative aspects are reduction in engineering changes, shorter design cycles and 

fewer warranty claims. QFD and the House of Quality (HoQ), in particular, improve 

the process of product definition and integration of CRs into the construction planning 

process. QFD is broadly a TQM technique that requires a clear assessment of CQRs 

besides the basic project needs to convert them into design targets (Dikmen et al., 

2005). It has various definitions (Akao and Mazur, 2003) but is essentially a set of 

planning and communication techniques that focus and coordinate skills first to 

design, then production and finally through OMR (Hauser and Clausing, 1996). For 

this research, however, QFD has been defined as a system for translating CQRs into 

suitable technical characteristics and ensuring that important ones are prioritized in the 

design (Delgado-Hernandez et al., 2007). The CQRs to be translated are those 

particularly related to government regulations, end user operating conditions and 

expectations. This need is similar to that which led to the creation of QFD which was 

the need to improve design quality and provide planned quality management criteria 

(Chan and Wu, 2002).  

Together with life cycle assessment and life cycle costing, QFD is part of the 

integrated life cycle design process (Atkin et al., 2003) and it is acknowledged though, 

that much as it improves communication among parties, it requires considerable 

paperwork.  A modified version of the QFD process is shown in Table 1.  

Table 1: The Quality Function Deployment process (Adapted from CIRI (2010)). 

Product Phase 1:  

Planning 

Client requirements clearly stipulated in the project design brief 

Warranty data related to the whole life of the building and components 

Information of related service competitors from the private sector  

Technical abilities of organizational staff  to execute their duties 

Phase 2:  

Design 

Design concepts formulated from the design brief and whole life analysis 

Comprehensive technical specifications of building materials to be used 

Process Phase 3: 

Planning 

Construction activity detailed with requisite resources and project schedule 

Target values for all milestones to be achieved during project management 

Phase 4:  

Control 

Indicators for evaluation of project performance  

Project management activities for quality, time, cost and scope 

Personnel training during design, construction and facilities management 

The House of Quality 

The House of Quality (HoQ) is the philosophy that products be designed incorporating 

CQRs however challenging this maybe. It is the basic design management tool for 

QFD (Hauser and Clausing, 1996) and particularly facilitates stakeholder interactions 

through rigorous communication channels. Dikmen et al., (2005) discuss the six basic 

sections of the HoQ as; CRs, technical measures, planning matrix, relationship matrix, 

correlation matrix and the weights, benchmarks and targets. Considering these basic 

sections and the research by Akao (1997), proposed questions to aid HoQ formulation 

for public infrastructure development are presented with a view of understanding 

CQRs. 
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How do we formulate the CQRs?  

Where the client is the public authority, CQRs should be developed through well-

established communication channels of all project participants including end users and 

adequately translated into characteristics. This is because aspects of the life of the 

facilities will ideally be considered. The CRs will include CQRs among other aspects 

of project management and should be clearly presented in the design brief for further 

consultation and approval from project participants and related internal stakeholders. 

Each CQR should comply with national regulations. The design brief should state the 

desired product characteristics and sub-divide them into bundles such as expected 

indoor environmental quality, whole life and operational criteria. This also applies to 

the construction process characteristics such as environmental, health and safety 

standards and waste management procedures. 

What CQRs require prioritization?  

The subsequent exercise should involve assigning relative importance to each stated 

requirement in the design brief through use of a clearly defined weighting process 

with the participation of internal stakeholders, as categorized by Winch (2010). As 

with the HoQ formulation process, weights of relative importance should be 

aggregated and add up to 100%. The prioritization of CQRs or assigning weights 

involves a tradeoff exercise by the design team that involves internal stakeholders 

through rigorous communication channels. The weightings should be based on well 

documented client experiences, national research surveys or computer aided 

techniques.  

Is there competitiveness with the private sector?  

The private sector in Uganda is considered to be providing better quality facilities for 

social services (MoH, 2010), for example, and the public authorities should consider 

them as competitors primarily for the purpose of setting matching or better standards. 

Therefore, in evaluating appropriateness of CQRs, expected performance criteria and 

design specifications for the public facilities should be matched with those specified 

for use by the private sector. This is ideal in situations where the private sector is 

deemed to have a competitive edge over the public sector in public infrastructure 

development. This competitiveness with the private sector facilitates the TQM 

philosophy of continued process of improvement. This part of the process should be 

based on extensive national research surveys. 

How do we convert CRs to product design and technical specifications?  

To minimise challenges related to interpretation and translation of CQRs, the use of 

terminologies and phrasing directly from the design brief becomes important. Product 

design, description and technical specifications involve relating the CQRs to standard 

Architecture, Engineering and Construction (AEC) characteristics. For example, CRs 

related to expected indoor environmental quality could lead to design options 

involving use of acoustic ceilings and paneled walls. These design options and how 

the construction process would take place would ideally be agreed upon by the project 

participants. This exercise is limited to showing those that affect one or more CQRs to 

avoid redundancy of AEC characteristics in the HoQ. Where the CQRs are unaffected 

by any AEC characteristic, the design team can improve the product properties. AEC 

characteristics should be in measurable terms such as maximum noise levels in rooms 

and minimum ventilation area per room of the facilities and they should be consistent 

with the applicable regulatory framework. The design team completes the relationship 

matrix and the HoQ, ensuring consensus from project participants and affirmation 

from the national research surveys. The HoQ thereby sets the ideal quality standards 
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and targets to be achieved. It is noteworthy to state that working towards realising 

CQRs involves the use of client specific values and minimal use of tolerances (Hauser 

and Clausing, 1996).  

RESEARCH METHOD 

A case study comprising both exploratory and descriptive research performed a 

document analysis of a donor funded project in Uganda to conceptualize the CQRs. 

The research was specifically qualitative and conducted through a descriptive study. 

The case study approach was selected in order to provide insight into whether CQRs 

are well understood and if not, does it lead to rework. The exploratory study was 

conducted to determine causality of rework while the descriptive study has been 

conducted to understand CQRs and their influence on quality management. These 

preliminary investigations are part of research into quality failures in public building 

projects. 

The researchers were granted access to documentation and archival records in order to 

gain insight into how CQRs for public authorities were captured and translated into 

design attributes by project participants. The contract documentation included the 

project design brief, civil works contracts, bills of quantities and the 8
th

 European 

Development Fund (EDF) “Procurement Guidelines and Contract Management for 

European Community (EC) funded projects in Uganda”. The archival records 

provided included minutes of site meetings, design change orders, Value For Money 

(VFM) adjusted final account statements and progress reports from the project 

management unit and technical consultants. These records provided information on 

rework partially arising from failure to clearly understand CQRs. CRs were 

categorised into quality, cost, time and scope related data and since particular 

emphasis was on CQRs, these were re-sorted into product and process requirements. 

Process requirements were documented in the contract documentation together with 

the product requirements.  

THE CASE STUDY PROJECT 

The Developing Human Resources for Health (DHRH) project was a Euro 17 million 

project with seven components, one of which was the infrastructure development and 

supply of equipment at 15 nursing schools across Uganda, which component was 

approximately Euros 11 million of the entire project. This project mission was 

developed from the Health sector Strategic Investment Plan (HSSIP) 2010/11 – 14/15 

(MoH, 2010), which provided for the Uganda Minimum Health Care Package that 

proposed increased infrastructure for training of health care personnel. The 

rehabilitation and construction of building infrastructure across carefully selected 

nursing schools became the intervention from the EU as a development partner. The 

need was to provide additional infrastructure for the three year enrolled 

comprehensive nursing (ECN) course and two year laboratory assistants training 

program in order to increase annual student training by 1,816 students. The financing 

agreement between the EU and the Government of Uganda (GoU) mandated the 

National Authorising Officer (NAO) for the EDF in the Ministry of Finance, Planning 

and Economic Development (MoFPED) with management of the funds under the 

project, procurement procedures and contracting, approval of tender documentation, 

evaluation reports and contracts. The procurement methods were in accordance with 

the 8
th

 EDF “Procurement Guidelines and Contract Management for European 

Community (EC) funded projects in Uganda” and the preference was for the project 

approach. Subsequently, the EC procurement and grant award procedures were 
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applicable. The project scope for civil works included construction of laboratory and 

demonstration blocks, classrooms, student hostels and library and administration 

buildings. 

FINDINGS 

The project design brief documents spatial requirements for the schools but it was 

deficient in communicating aspects such as the expected life of the facilities, 

environment, safety and health design requirements and others. These were left to the 

technical design team to formulate and ensure regulatory compliance within the 

contract documentation. The technical design team incorporated various standards, 

codes of practice, national regulations and international conventions as the translation 

of CQRs into product characteristics. A summary is shown in table 2. With regard to 

process characteristics, there was reliance on the contractor’s method of statement 

submitted during the bidding stage. The documents reveal non-compliance to CQRs 

even with inclusion of standards, codes of practice, national regulations and 

international conventions in the contract documentation. The requisite environmental 

impact assessment was not undertaken and the processes for dealing with disposal of 

asbestos in the ILO convention (R172) were not complied with.  

CQRs, particularly from end-users, were inadequately captured in the design brief and 

this manifested in part through rework. Technical consultants ordered rework during 

the development process and the factors leading to design-related rework were 

insufficient information related to structural engineering works and revision of 

technical specifications. Construction-related rework was primarily related to 

unacceptable cement screed floor finishes and sanitary fixtures and fittings sourced 

from countries other than EU-ACP states. 

Table 2: Product standards from contract technical specifications 
Technical Specification Section Type of Standard or 

Convention 
Specific documented article, standard or regulation 

B: Demolitions ILO Convention on Asbestos R172 

National Environment Statute Environment Act 1998, Environment Impact 

Assessment (EIA) regulations 1998, Waste 
management regulations 1998 

E: Structural concrete specification British Standards 12, 882, 1881, 3148, 8110; 3382, 4449, 4461, 4466, 

4482, 4483 
F: Walling 743, 890, 2028 

G: Roofing 1494 

H and I: Carpentry and Joinery 4978, 1186, 4471, 4978, 5286, 4072, 5707, 1202, 1210, 
1494, 4933, 4190, 4320, 1579, 1186 

J: Structural steelwork British Standards and Codes 

of Practice 

4, 449, 639, 936, 938, 1856, 2994, 3189, 3294, 4390, 

CP 113 and CP 2008 

K: Welding 538, 1470, 1474, 4315, 4842, 4873, 1615, 15, 916, 

1494, 729, 1202 and CP 153 

L: Plumbing 417, 1010, 1952, 3505, 4346, 2782, 5163, 5150, 5572, 
CP 342, CP 310, CP 305, CP 301, CP 8301 

M: Electrical works IEE regulations for Electrical 

Installations 

16th Edition 

British Standards 5420, 5486, 3817, 5861, 214, 3871, 4606, 4607, 6004, 

2484, 1363, 3676, 4782, 4360, 5424, 88 

N: Floor, wall and ceiling finishes British Standards and Codes 
of Practice 

12, 146, 915, 1370, 890, 1281, 1369 and CP 204 

O: Ordinary glazing British Standards 952 

Q and R: Drainage, Roads and 
pavements 

340, 882, 1377, 3505, 4346, 4660 

S: Bitumen, macadam and premix 

paving 

1621, 4987 

 

The contractual provisions stated strict compliance to the Lome Convention that 

requires goods sourced under the 8th EDF to originate from EU or African Caribbean 

Pacific (ACP) states. Much as the financing entity has prerogative over where supplies 
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are sourced are from, the documentation reveals that the post-election crisis in Kenya 

that restricted import flow and scarcity of materials on the market led to construction 

delays and rework. Rework also occurred following fire safety regulatory amendments 

after fire outbreaks in educational institutions during 2008 and 2009 (UHRC, 2008). 

Monthly inspections of civil works were conducted by the client, technical consultants 

and representatives of the end users to assess compliance. The requirement to have 

contractors submit samples to the design team for approval was insufficient to ensure 

compliance to CQRs during the civil works because during commissioning and 

testing, items such as ironmongery and sanitary fittings were deemed unacceptable 

and rework ordered. 

It was also noted that a VFM exercise deducted sums owed to the contractors at final 

account stage due to quality failures at hand-over. These were attended to by the end 

users during the operational stage. 

DISCUSSION 

As Crosby (1979) aptly stated, “the way to measure quality is to measure compliance 

to requirements”. How do we, however, measure compliance to requirements if they 

are not well communicated and understood? Relatedly, how do we ensure that what 

has been communicated is adequately translated into quality characteristics of both 

building product and construction process? These are fundamental questions in 

ensuring understanding of CQRs and related compliance to them. From the case study, 

it is uncertain that the client entity was able to clearly communicate the expected 

requirements in as far as quality was concerned and the end-users were not actively 

involved during design management. The project design brief was inadequate and yet 

the client entity relied on the technical consultants to translate insufficiently 

communicated CQRs into design specifications and drawings, a scenario presently 

occurring on public building projects in developed countries too (Yu et al., 2010). 

Being cognizant of the high repute the British standards for building products have, 

and the requirement to comply with international conventions, it was insufficient to 

incorporate them in contract documentation without knowledge of their relevance and 

how to measure compliance to them. Studies have shown that the adoption of 

standards from developed countries tend to diminish expected quality, hinder use of 

appropriate low-cost indigenous technology and lead to high cost of works (Smit, 

1978, Maskus et al., 2005, Kataike, 2009).  

This is compounded by the lack of skill and personnel capacity within the public 

authorities to assess whether quality control and quality assurance has been attained 

(Kataike, 2009). This is probably why the only documented way of ascertaining 

compliance to CQRs on the case study was through monthly site inspections and 

materials testing of selected materials such as concrete from selected public 

laboratories. This increases uncertainty of whether quality management on public 

building projects is being achieved. It is acknowledged that ensuring consistency 

within the regulatory and contract framework is difficult since it involves a review of 

applicable national and international standards and conventions, civil works contract 

documentation, construction drawings and technical specifications.  

Understanding CQRs on public building projects improves the design management 

process and internal stakeholder communication leading to clarity of quality 

expectations on the projects (Nwachukwu and Nzotta, 2010). End-user involvement 

during design management and adequate communication of CQRs to the technical 

consultants and their related translation into expected design, construction and OMR 
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characteristics could have minimized rework on the project. Public authorities need to 

utilise experts that can demand and measure compliance to CQR while demanding an 

effective and efficient construction process. Otherwise, the preferences of the 

technical consultants will prevail over those of the client and the end-users (Lindahl 

and Ryd, 2007).  

The study has identified four primary patterns that contribute to understanding CQRs 

throughout the design, construction and OMR stages of public building construction. 

These are effective client communication, adequate design brief formulation, capacity 

to measure non-compliance to CQRs and end-user inputs during design management. 

CONCLUSION 

This research was done to gain initial insight into CRs on public building projects and 

how constituent CQRs were conceptualized and understood. The study finds that the 

CQRs were inadequately formulated and communicated and some of the resultant 

effects were rework and construction delays. It is posited that the use of QFD and the 

HoQ particularly, could substantially aid the process of CQR formulation in 

consultation with project participants. QFD is a useful tool that public authority 

administrators can use with end users and other stakeholders to determine CQRs. This 

tool requires extensive paperwork and consumes substantial time during design 

management. The benefits however, could outweigh the negative effects of rework, 

cost and time overruns and other resources which public authorities cannot afford to 

waste. Therefore, public infrastructure development in developing countries should 

prioritize sustainability through consideration of whole life analysis and TQM 

philosophy and tools such as QFD become pertinent. Govers (1996), however, 

cautions that the initial use of QFD should be broadly appealing, simplistic without 

being trivial, and be able to present an opportunity for continuous improvement. The 

sustained use of TQM philosophy which includes QFD use and whole life analysis 

will lead to long life facilities and efficient monitoring of public infrastructure 

developments since the authorities will be involved in regularly determining ways of 

improving the use of sustainable building products and construction processes.  
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Urban development and re-development processes occur within a complex scenario of 

locational or economic advantages and constraints which together combine to shape 

the overall pattern of the physical development and ultimately land value patterns. In 

oil and gas producing areas, production activities are facilitated by pipeline 

infrastructure traversing several kilometres and criss-crossing several communities 

and towns along its path from source through processing to consumption outlets or 

export terminals. The oil industry generally enjoys wayleaves under various 

enactments that enable them restrict third party access over such pipelines rights of 

way but from an urban development perspective, there are potential planning and 

development challenges arising from pipeline wayleaves which should be taken into 

consideration in urban design or upgrade. In Nigeria, the launch of the 50-year 

Greater Port Harcourt City development master plan in 2008, presents an opportunity 

to review historic development patterns shaped by pipelines wayleaves alongside the 

potential challenges this will have on the implementation of the new master plan.  The 

study reveals that peri-urban lands severed by pipeline wayleaves exhibit a 

development pattern similar in shape to a spider’s web with isolated pockets of land 

bounded on all sides by pipelines. It recommends the adaptation of this ‘spider’s web’ 

phenomenon as a development  model that can manage the land use requirements of 

the Master Plan, in harmony with existing land use pattern and thereby unlock land 

value potentials. 

Keywords: gas, land values, oil, real estate, spider’s web 

INTRODUCTION  

Nigeria has the world’s seventh largest, and Africa’s largest, deposit of natural gas, 

with a current reserve of over 185TCF (Adeniji and Sipasi , 2011). The study area, 

Rivers State, is situated on the coastal plains of the eastern Niger Delta in the heart of 

the oil producing region and home to several concessions and oil mining license 

operators whose activities have left notable landmarks consisting of a maze of several 

of kilometres of transportation and transmission pipelines. This constitutes a challenge 

for urban planning and real estate development activities in the region. The City of 

Port Harcourt which is the capital city of Rivers States grapples continuously with 

sporadic and uncontrolled expansion which has led to saturation in its immediate 

suburbs. It is currently sprawling beyond the suburbs into rural farmlands and peri-

urban communities where most of these pipeline networks traverse. Port Harcourt city 

is home to several consumers of liquefied Petroleum Gas (LPGs) and Natural Gas 
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Liquids (NGLs) represented by the petro-chemicals and fertiliser industries. Gas 

transmission pipelines travel very long distances from gas to industry and 

communities along the direct path of these pipelines experience land severance issues 

of a magnitude that is currently under-researched and unexplained. Considering that 

pipelines are sub-surface, they act as invisible boundaries which are capable of 

separating siblings, families and communities leaving them fragmented and in some 

cases unable to develop as a single functional unit. The study examines the 

implications of the presence of pipelines wayleaves and the potential impact on future 

development of the Greater Port Harcourt City and ultimately on land value patterns. 

Urban Sprawl in the Old Port Harcourt City 

The city of Port Harcourt experiences intense urban sprawl evidenced by physical 

expansion into the neighbouring communities and towns. Within the last three 

decades, the city of Port Harcourt has witnessed physical expansion and has grown 

several times its size. The forces of demand and supply have forced land values up to 

a tremendous high within the old Port Harcourt metropolis and designated low density 

residential neighbourhoods in the city. One peculiar characteristic of the pattern of 

urban sprawl in Port Harcourt is documented by Owei et al, 2008:  

“In more recent times, there is an increase in residential estates on the 

urban fringe, developed by government or private sector agencies for their 

workers or by property developers for sale. Such developments are well 

planned, serviced and have approved building plans. Thus, there is marked 

disparity and multiplicity of urban social and spatial structures and wide 

disparities in quality of urban life in developments on the urban fringe”  

There are several theories on urban growth patterns. (Owei, Ede, Obinna, and 

Akarolo, 2008), describe the pattern of urban sprawl development in Port Harcourt as 

multi-nuclei, leap-frogging over areas and leaving agricultural enclaves across the 

urban fringe. (Ede, Owei, and Akarolo, 2011, p. 2), review the Greater Port Harcourt 

Master Plan and evaluate the sustainable attributes that were included in the plan. By 

using the information provided in the plan they determined the potential ecological 

footprint of the New City on the plan area and discuss the adequacy of the proposals 

for mitigating them.  

Following the identification of the urgent need to coordinate the development efforts 

and manage the urban sprawl in a sustainable manner, the development of a Greater 

Port Harcourt Master plan was commissioned in 2007 by the Government of Rivers 

State and completed in 2008. In April 2009, the Greater Port Harcourt City 

Development Authority (GPCDA) was established by law (Law No. 2 of 2009), with 

a mandate to facilitate the implementation of the Greater Port Harcourt City (GPC) 

Master Plan. This paper examines the potential physical challenges that are likely to 

be encountered in the implementation of the master plan vis a vis the existing pipeline 

networks and different wayleaves and land use rights subsisting alongside each other. 

The Greater Port Harcourt City Development Authority (GPCDA)
2
 

GPCDA has a vision to build a well-planned city through the implementation and 

enforcement of policies that will ensure the provision of first rate infrastructure and 

delivery of quality services. The proposed city covers an area of approximately 1,900 

square kilometres (40,000 Hectares of land) spanning eight Local Government Areas 

which include the Port Harcourt, Obio Akpor, Oyigbo, Etche, Eleme, Ikwerre, Ogu 

Bolo and Okrika Local Government Areas. With a projected population of about two 
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(2) Million people, the new city expects to be an extension of the old Port Harcourt 

city, the intent is to allow for urban growth through strategic planning, and de-

densification of the old city, whilst gradually integrating both cities as one single unit, 

(GPCDA, 2012).  The expansion of the city into 7 peri-urban areas will face several 

challenges owing to pipeline wayleaves which do not appear to have been considered 

in the master plan development. On a larger scale, land use patterns become distorted 

and transitional processes characteristic of rural development are lost as shown in an 

earlier study on comparative land value trends in the study area. (Kakulu, 2007).  

STUDY AREA  

The main study area is the Igbo Etche peri-urban neighbourhood which is located 

North East of the old Port Harcourt City. It is situated towards the north-east of the 

Woji, Elelenwo, Rumuodara and Rumuodomanya suburbs of Port Harcourt which are 

currently very densely populated. Igbo Etche is within close proximity to the east of 

Obigbo town which is a similar peri-urban town but with considerably different 

development experience. Access to Igbo Etche from Port Harcourt is via the Igbo 

Etche road which originates from the Eleme Junction. Eleme junction is a busy 

intersection between the Federal Government East-West Highway and the Aba-Port 

Harcourt Expressway. This study builds on previous studies on Igbo Etche 

development challenges by (Okorji, 2005), (Onukwubiri, 2006), (Kakulu, 2007), and 

recent studies on the implementation of the GPC master plan by (Owei, Ede, Obinna, 

and Akarolo, 2008), and (Ede, Owei, and Akarolo, 2011) that address the historical 

pattern of development in the study area and the influence of pipelines.  

PROBLEM STATEMENT/HYPOTHESIS 

The Igbo Etche peri-urban may be compared to an agricultural enclave which appears 

to have been leaped over by development despite its close proximity to the city of Port 

Harcourt, in preference for other areas within similar proximity from the CBD. This 

may be attributable to the presence of several pipelines amongst other factors.  The 

study hypothesizes that the historical pattern of development in the area, can offer 

useful insights into the future pattern of development despite the vision of the new 

Master plan. If pipeline network constraints are not addressed, it is possible that that 

implementation of the Master plan will follow after the same leap frogging pattern by 

avoiding the ‘pipelines locked land’ and development will concentrate in areas with 

fewer land use constraints. Subsequently, future land use potentials may be interfered 

with resulting in distorted land value trends in the area.  

LITERATURE REVIEW 

Urban development and land values 

(Binns, Dixon, and Nel, 2012, pp. 313-314), define development as "an ideologically 

and political laden concept, as indeed are the different strategies identified to 'achieve' 

development in practice. Clearly, development involves change and 'improvement' in 

economic and social conditions which cannot be divorced from local political 

conditions, the need for changes in human welfare and associated freedom to fulfil 

human aspirations. (Moss, 2007, pp. 2-3) is cited in (Binns, Dixon, and Nel, 2012, p. 

314), and argues that "there is no agreement on what exactly development means - 

development is not about bricks and budget systems but about social change'.  

The dominant theory of urban development has been founded upon the idea that cities 

are the outward manifestation of processes of spatial competition and adaptation by 

social groups which correspond to the ecological struggle for environmental 
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adaptation found in nature, (Cooke, 1983). Urban development processes exist in 

which all sectors dominate based on the rental values of land and where the highest 

value sectors exert the most influence and shape the development pattern,  (Cooke, 

1983).  

Land for urban development and access to it remain contentious issues in Nigeria and 

the transformation of adjoining rural lands into urban uses, resulting from deliberate 

government policy and the push of a city into the countryside as a result of land 

demand for organic growth are important aspects of Nigeria’s urbanization experience 

(Owei et al, 2008). The largely uncontrolled and unregulated nature of almost all new 

developments is a result of these struggles and underlying question of access (Oruwari 

and Owei, 2006). The situation is further complicated by multiple rights existing over 

development land. 

Public and Private Rights of Way 

The search for solutions to land access and development in oil fields requires in-depth 

understanding of the ROWs and the context in which they might be interpreted. The 

successful development or implementation of urban development master plans such as 

the Greater Port Harcourt City Master plan could benefit from an early identification 

of subsisting rights on land particularly the existence of wayleaves or similar ROWs 

prior to its development or implementation.  In principle, where a private ROW is 

annexed to or for the benefit of a particular piece of land, it is termed to be an 

easement, (Riddall and Trevelyan, 2007).  (Garner, 1993, p. 1) defines a right of way 

as a right of property, but it can also be described as a right of passing over someone 

else's property. The right carries with it no interest whatsoever in the soil of the land 

which remains the property of the owner. Unlike a public ROW which technically 

does not have restrictions or time limits and can continue indefinitely unless through 

statutory enactments, a private right of way which has not been exercised over a 

considerable period of time, may constitute evidence of an intention to abandon and 

lead to the right being held to have become abandoned, (Riddall and Trevelyan, 2007). 

Technically speaking, the Nigerian National Petroleum Corporation (NNPC) through 

the exercise of its compulsory purchase powers has acquired and owns several 

kilometres of land in the form of wayleaves within the Greater Port Harcourt area, 

either directly or through its concessionary partners. The potential for conflict between 

the Greater Port Harcourt City development Authority and NNPC in the 

implementation of the master plan and the ultimate impact on land use and land values 

cannot be divorced from each other.  

Wayleaves and obligations to Third Parties 

The Oil Pipelines Act s.16 (1) provides for the provision of level crossings over 

pipelines to reduce the sufferings caused by severance. The practice in other countries 

for example is that "where a railway company purchased land to develop a railway 

which had the effect of severing land in single ownership, it often provided 

accommodation works such as a bridge or tunnels to enable the land owner reach the 

land on the other side. The rights over the accommodation will be private rights, 

although public rights may also be acquired by long use, (Sydenham, 2007, pp. 11-

12).   

Oil and gas production framework in Nigeria 

The Nigerian National Petroleum Corporation (NNPC) is an integrated Oil and Gas 

Company with several subsidiaries, engaged in adding value to the nation’s 

hydrocarbon resources. The Nigerian Gas Company (NGC), a subsidiary NNPC, is 
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responsible for gas transmission in Nigeria.
3
 NGC is charged with the development of 

an efficient gas industry to fully serve Nigeria's energy and industrial feedstock needs, 

through an integrated gas pipeline network. It is also responsible for the export of 

natural gas and its derivatives to the West African Sub-region and operates several 

supply systems under joint venture arrangements with multi-national gas producing 

companies. There are also local gas distribution companies which include the Nigerian 

Agip oil company (NAOC) and Shell Nigeria Gas (SNG), who distribute natural gas 

to major industrial areas in the western and eastern parts of Nigeria. NGC dominates 

the country’s transmission and distribution networks operating as a gas supplier and a 

gas transmission company. 

The Nigerian Gas Master Plan has an operational framework which consists of Central 

gas gathering and processing facilities at 3 main regional gas processing hubs. Wet 

gas is treated and Liquefied Petrol gas (LPG) and Natural Gas Liquids (NGLs) are 

extracted. Lean gas is exported into the gas transmission system. The plants are owned 

and operated as tolling facilities for third party gas and can also purchase third party 

wet gas. The scope of operations involve gas gathering lines within a designated 

franchise area, a network of compressor stations, a gas treatment and LPG extraction 

facility and primary storage facilities. Gas producers are required to fulfil their 

domestic obligations via transmission lines to power plants, fertiliser plants and 

methanol plants (Ige, 2008).  

Legislative Framework for Oil and Gas Production in Nigeria 

Oil and Gas production industry activities are regulated by the Department of 

Petroleum Resources which is a subsidiary of NNPC. The NNPC Act CAP N123 of 

2004 s.6 (1b) grants NNPC powers of compulsory acquisition of landed property 

assets for the purpose of carrying out of its duties under the Act. The Petroleum Act, 

CAP P10 LFN 2004 provides for the granting of oil exploration licenses (OEL), oil 

prospecting licenses (OPL) and oil mining leases (OML) in the petroleum industry. 

S.21 provides as follows:  

21.       Subject to the provisions of all the relevant laws and on such terms and 

conditions as may be approved by the Minister, the licensee or lessee shall be 

entitled to such way-leaves for the laying, operation and maintenance of 

pipelines, telephones and the like through or across the surrendered area or areas 

as he may reasonably require— for the carrying on of operations under the 

licence or lease; or 

for inter-communication and passage between retained areas (and, in the 

case of licences or leases in the continental shelf, between retained areas 

and onshore lands, and any such way-leaves shall form part or be included in 

the calculation of the amount of the retained areas. 

The Oil pipelines Act Cap 07 LFN 2004 s.7 provides for pipeline licences to 

be granted for the establishment and maintenance of pipelines incidental and 

supplementary to oil fields and oil mining, and for purposes ancillary to 

pipelines. s.16. (1) further provides an obligation to mitigate interruption to 

land during acquisition as follows:  

“The holder of an oil pipeline licence shall make and maintain for the 

accommodation of the owners or occupiers of any land in respect of which 

the license been granted or of the Owners or occupiers of adjoining land or 

for the accommodation of the users of any customary track or path such 
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crossing, bridges, culverts, drains or passages as may be necessary for the 

purpose of making good any interruption to the use of such land or the 

amenities thereof or to the use of such customary track or path caused by 

the exercise of the powers granted in accordance with this Act:  

Provided that it shall not be necessary to make good any interruption in 

respect of any of which compensation under this Act has been paid: 

 Provided further that upon accommodation works being provided in 

accordance with the provisions of this section no further accommodation 

works shall be necessary in respect of any change of use of any land 

deviation of any track or path or any other act or omission of any person 

not being the holder of the licence or his agent, workman or servant. 

Some of the provisions of this section of the Act contribute to the under-development 

of oil producing communities. Urban planning responds to change in land use patterns 

occasioned by the pressure and forces of demand and supply and where wayleaves are 

not flexible enough to accommodate any changes in land uses for a minimum period 

of 20 years, is clearly unsustainable. 

RESEARCH QUESTIONS 

1. Is there any connection between wayleaves and development patterns in pipeline 

network communities in the greater Port Harcourt area? 

2. Is the Greater Port Harcourt Master plan designed to deal with the potential conflict 

areas that are likely to arise between development of infrastructure in the proposed 

city and the existing pipelines wayleaves? 

3. Is there a meeting point between all the stakeholders and are there adaptable strategies 

from the historical development pattern? 

METHODOLOGY 

A broad qualitative research methodology was applied involving; case study; personal 

experience; observational; interactional; and visual methods. Several data collection 

and analytical tools were used including aerial photographs obtained from satellite 

images of the study area. Participant observation; and in-depth knowledge of the 

physical location of the study provided useful insights. In addition, official statistics 

obtained from corporate websites and clarification telephone interviews were explored 

to collate and corroborate information used in this study.  Justification for using 

exploratory case studies is that it helps to gain insight into the structure of a 

phenomenon in order to develop the hypothesis. According to Yin (2003, pp.97-101), 

the use of multiple sources of evidence in the development of converging lines of 

inquiry is known as triangulation and research findings are much more convincing and 

accurate when based on several sources of information. 

This study builds on earlier studies on land value and development patterns in Igbo 

Etche and examines an additional variable to the research question – the issue of 

pipelines locked lands and how the implementation of the greater Port Harcourt city 

master plan can to deal with this issue considering the subsisting interests in these 

wayleaves. A comparative review of land values within the Port Harcourt suburbs in 

in 2007 (Kakulu, 2007), revealed that in the Igbo Etche area, land values ranked 

lowest out similar peri-urban areas. Chart 1 below restates these earlier findings.  

Remote Sensing  

Aerial photos are invaluable for observing changes in land use and development over 

time. The initial task involved identifying, geo-locating and delineating the study area 

using the search engines in Google Earth. With the benefit of local knowledge 
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obtained through previous interaction with community members, the pipelines in and 

around the Igbo Etche areas were traced from source to destination.  Specific areas 

were noted for further investigation.  

The range of freely available satellite images of the study area was between 2005 and 

2010. Earlier images exist for the Port Harcourt Township dating back to 1984. There 

were some challenges in relying entirely on Google freeware considering that they 

could be out of date and the costs associated with purchasing data proved to be 

prohibitive. It became necessary to triangulate remote sensing data with other 

information sources. Remote sensing refers to technologies for gathering visual 

information or other data about a site from the air or from space. Satellite images also 

permit the study of large areas and employing the use of remote sensing offered a 

bird’s eye view of the phenomenon in a manner that would have been impossible 

using any other methods. 

Ground Truth Reconnaissance Surveys 

Follow-up ground truth investigations which involved physical site visits to the study 

area, were undertaken in August and December 2011, respectively. This formed an 

important aspect of the study and was conducted in order to verify data acquired 

remotely particularly where pipeline wayleaves resembled dirt roads remotely, the 

reconnaissance visit confirmed the actual position. The procedure involved in-depth 

discussions with community youth and elders of the Umuazu community, Chokota 

community and Ikwerrengwor all in Igbo Etche. The key questions of the ground-truth 

activity led to the confirmation of the nature; ownership status and product passing 

through an identified pipeline, its source, direction and destination. It also helped to 

clarify objects which were obtained from satellite images, to confirm if these were 

properly tarred roads, location roads without pipelines or location roads with pipelines 

buried alongside or recently cleared and de-bushed wayleaves. This information from 

the ground truth was also corroborated with available records and information 

corporate websites of the operators concerned. This methodology was adapted from a 

recent UNEP Environmental Impact Assessment project (UNEP, 2011), which 

utilized remote sensing and ground truth reconnaissance surveys as a primary data 

collection method.  

FINDINGS 

The study investigated the gas gathering and gas transmission lines operated by 

NAOC and SPDC which traverse the study area with particular interest in what role 

they have played in shaping the development pattern in the area.  

Spider’s Web development Patterns  

The pattern of development within several oil and gas producing communities is best 

described visually. The illustration in fig.1 describes the interrelationships between 

gas production and community development. It is based on observation and 

interaction with oil field operations and performing a synthesis of how it plays out in 

reality. The current land use pattern is similar to a network of individual spider’s webs 

that depicts the process of gathering gas into a central flow station or other 

infrastructure, transporting it to a gas processing plant and eventually transmitting the 

processed gas to domestic consumers or to export terminals. 

The construction and basic shape of a natural spider’s web involves radians spreading 

outwards from a centre node with several spirals connecting the radians to give it its 

distinctive shape. The dotted portion in fig.1 is a typical example of a pipeline locked 
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land representing the agricultural enclaves which have not been carved out by 

deliberate planning actions but through a process of adaptation to the constraints in a 

sustainable development model. Several parcels of such ‘pipelines locked’ lands are 

dotted all over the Niger delta and also within the study area. From a land value 

perspective, in the absence of meaningful vehicular access, ‘pipeline’ locked lands 

technically have a zero land value status. The same land could exhibit a much higher 

value as agricultural land but the highest values remain locked in. as a high untapped 

development value.  

 

Figure 1 – Model of the Spider's Web Development Pattern 

Over the years, community development takes advantage of existing location access 

roads used by oil and gas companies for gaining access to oil and gas installations 

such as wells, flow stations and compressor stations. However due to the existence of 

wayleaves, along each pipeline (radian), there is restriction on vehicular access over 

the wayleaves and very few spirals are developed. This makes development dense 

within the vicinity of the plants and around flow stations in areas that the plant 

operators use to for access to office facilities. Development thins out further away 

from the gas installations and picks up again where public roads and highways cross 

the pipes.   

This offers some explanation for the leap-frogging pattern discussed earlier. The 

pipelines travers several kilometres which makes it difficult to capture the 

development patterns characteristic of oil and gas producing areas without using GIS 

tools that offer the advantages of a ‘birds eye’ view. This observation is based on in-

depth study of aerial photographs over a wider oil and gas producing region 

particularly with on-shore activities. 

Flow lines and Gas Transmission Infrastructure. 

There are several flow lines and transmission lines crisscrossing the study area.  The 

NAOC Gas transmission line covers a 78 km stretch from the OBOB gas processing at 

Obiafu/Obrikom gas plant, to the Indorama Petrochemicals complex north-east of Port 

Harcourt. Associated gas (AG) from Obigbo North gas station is supplied to the 

Power Holdings Company of Nigeria (PHCN) power plant at Afam; the Notore 

(NAFCON) fertiliser plant and the Aluminium Smelting Company, ALSCON in 
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Akwa Ibom State. ENI has been operating in Nigeria since 1962, when Nigerian Agip 

Oil Co. Ltd (NAOC) was founded. In 1985 a joint venture guided by NAOC involved 

setting up a gas reinjection project in the Obiafu and Obrikom (OBOB) fields, with 

the aim of interrupting the burning of associated gas from seven oil fields and 

increasing the quantity of oil recovered from those fields by maintaining pressure in 

the deposits.  

 The NAOC 12” NGL line and 

the 8” LPG transmission has 

its origin approximately sixty 

(60)(50) kilometres away from 

the study area and enters the 

area running almost parallel to 

the Igbo Etche road from the 

North-west of Igbo Etche in a 

south-easterly direction.  

 It intersects with the Igbo 

Etche road at an intersection 

towards the Indorama 

Petrochemicals Industry 

Complex in Eleme where it 

terminates. 4  It runs vertically 

through the centre of the Igbo 

Etche communal Farmlands as 

shown in the diagram in fig 2. 

 

 

Figure 2- Pipeline Positions relative to the Study 

Area 

 

The Shell Obigbo-North Associated Gas Gathering project takes associated gas (AG) 

from a number of fields to the north and east of Port-Harcourt and south-west of Igbo 

Etche and travels south-eastwards to the eastern part of Port Harcourt. The SPDC gas 

line supplies gas to the Power Holdings Company of Nigeria’s’ Power plant at Afam, 

the Notore (NAFCON) fertiliser plant at Onne and the Aluminium Smelting Company 

of Nigeria (ALSCON). SPDC is the operator of this project and has several wells, 

flow lines and transmission lines in the study area. SPDC also gathers AG from the 

Agbada oil fields. Gas transmission lines from Agbada oil fields intersect with the 

Obigbo-North Pipelines before running several kilometres to target destinations.  

Land Severance Issues 

Interaction with elders and leaders from youth from of the communities in Igbo Etche 

revealed that following the acquisition of a right of way by NAOC to construct the gas 

transmission lines from the OBOB gas plant to the Indorama Petrochemicals industry, 

the expanse of land on the inaccessible side of the pipeline, forms a considerably large 

portion of their entire communal and family land. For almost two (2) decades, they 

have maintained farm track roads across the pipeline at different points and remain 

very hopeful that either proper crossings over the pipeline wayleaves, will be provided 

sometime in the distant future, and which will enable them to harness the development 

                                                           
4 http://www.eni.com/en_IT/eni-world/nigeria/history-eni-presence/history-eni-presence.shtml Accessed 14 February 2012 
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potentials of the land on the ‘other side’. Severance introduces several forms of 

complexity into the land holding structure and results in groups being compelled to 

come together and engage in land assembly in order to re-distribute the remaining 

accessible land.  

These issues are quite grave and a key constraint to the future development of the 

area. Not only has it become a major underlying current in community clashes, the 

sense of deprivation and helplessness where these invisible boundaries create wide 

disparity in land values, is something communities in the Igbo Etche area are 

grappling to understand. Knowledgeable property developers show no interest in 

planning new layouts in these areas as a result of this. 

DISCUSSIONS 

The leap-frogging development pattern described by (Owei et al, 2008) appears to be 

characteristic of several development areas around the greater Port Harcourt city, 

particularly to the North and north-east of the city. (Kakulu, 2007), discussed the 

concept of ‘pipelines locked lands’ and suggested the need for a re-evaluation of the 

interference of existing pipeline wayleaves with land use and land values. There is the 

need to unlock these locked parcels of land with improved accessibility which will 

release land value potentials. While leap-frogging provides an explanation for the 

visible development pattern (Owei, Ede, Obinna, and Akarolo, 2008); property market 

forces of demand and supply work differently. Land values in the Igbo Etche 

neighbourhood appear unresponsive to demand and supply forces unlike neighbouring 

peri-urban areas like Rukpokwu and Obigbo. The forces of demand and supply appear 

to have become distorted with land values being considerably higher in more remote 

peri-urban areas. 

The Spider’s web as an Intervention Model 

Sustainable developments of pipeline locked lands in Igbo Etche and similar locations 

will depend on the availability of definitive pipeline maps showing an authoritative 

record on wayleaves. For a coordinated approach to development particularly at the 

local government level, local government authorities need to have an inventory of 

wayleaves traversing their administrative jurisdiction and boundaries as this will foster 

meaningful development plans and also enhance their development approval 

processes.   

The responsibility for producing such a map should be threefold involving the holder 

or holders of the statutory right of occupancy/licensee, the LGA and the direct 

community over which such wayleaves exists. 

Intervention Model Concept 

The concept behind the intervention model is based on the premise that the existing 

development patterns have grown around the pipeline constraints and a visible pattern 

has emerged. Communities in pipeline networks have very few development options 

due to ROW and access restrictions. The concept of the spider’s web development 

model represents a sustainable approach to development that will unlock pipeline 

locked lands. It proposes a sustainable approach to layout planning that will take into 

consideration the existing constraints already in place prior to urbanisation due to 

urban sprawl. The GPC New City development will have succeeded if it achieves 

minimum disruption to the livelihoods of peri-urban areas into which it is sprawling 

and not the other way round.  
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Developing the radians and spirals  

Using the earlier findings from previous studies, the study suggests opening up three 

additional roads off the existing Igbo Etche road in order to release the development 

potentials of the Igbo Etche area and neighbourhood farmlands. These roads will take 

off at a tangent off the existing Igbo Etche road running parallel to the NAOC gas 

pipeline. This will open up the entire area to property developers and following 

planning control legislation by the GPCDA, it will encourage development to move 

outwards from the Port Harcourt Eleme Junction towards Igbo Etche as shown in 

fig.3.  

Secondly, the Etche Local Government Area should seek to commence development 

within the Igbo Etche communities and can initiate road projects following on the 

traditional and historical farm track roads that existed before the pipelines and has a 

place in the history and development of these settlements as well as their traditional 

trading routes. By upgrading these roads to proper roads for vehicular traffic, the 

spirals combine with radians to build the spider’s web pattern even though it is too 

large to be visible on the ground.  Fig.3 is based on the approximate locations of the 

existing track farm roads currently in use and clearly visible from satellite images. 

Negotiations for crossing at these three points should have been done during the initial 

stages. 

 

Figure 3 Proposed New Road(s) (Radians and spirals) 

Role of the Oil and Gas Industry 

The oil and gas industry has a role to play if any meaningful development to be 

achieved within the Greater Port Harcourt City. It might be necessary to revisit the 

provisions of s.16 (1) of the Oil Pipelines Act Provides for crossings as may be 

necessary for the purpose of making good any interruption to the use of such land or 

amenities thereof or to the use of such customary track or path caused by the exercise 

of powers granted in accordance with this licence. While it is true those circumstances 

have changed and these communities have transiting from purely agrarian to peri-

urban, the principle remains the same as the hindrance to the development is caused 

by severance as well as the simple fact that the pipeline is present on the land. 
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CONCLUSION 

The Greater Port Harcourt City development is a 50- year development plan currently 

in its fourth year of implementation. It has commenced with projects and programmes 

designed to address infrastructure issues and enforce a regulatory framework for 

meaningful development. The actual development of spaces will be undertaken by 

investors and property developers alike and the issue of access to land with 

development potential has to be addressed in order to attract investors into the housing 

delivery sector. Pipeline locked lands have to be unlocked and a suggested approach is 

to initiate a formal process of negotiating for easements from the Minister for 

Petroleum Resources. Guidelines on minimum intervals over which pipelines 

operators must introduce crossing points should be incorporated into the overall 

pipeline design right at the onset. The actual development of these crossings can occur 

when it is required in the future.  

RECOMMENDATIONS 

1. The GPC Master plan should be layered with a definitive pipelines wayleaves map for 

the entire in area in order to establish the conflict spots where planned roads or 

drainage infrastructure may interfere with the pipelines or where pipelines wayleaves 

can prevent such development from taking place due to the rights subsisting on the 

land. 

2. At the Local Government Level, the definitive maps should be provided to aid 

community development plans as well as to identify at which point easements are 

required to cross pipelines and unlock pipeline locked lands to release the 

development potentials of an area. 

3. All future planned expansions and extensions of pipelines, should aim to be better 

thought out and planned to ensure sustainability in the long run with minimal 

interference to the land owner. 

4. The potential for meaningful and large scale housing development in the Greater Port 

Harcourt area is extremely high but the demand and supply forces operate in a 

different way. There is the need for focussed research in this area.  

5. A mechanism for identifying pipeline locked lands and the processes for bringing that 

knowledge up to where it can be addressed does not exist and needs to be created. 

6. It is desirable that future planned pipeline projects should pass through a rigorous land 

use planning process to mitigate the long-term impacts on future development.  

7. the procedures for environmental and socio-economic impact assessment surveys 

prior to the determination of pipeline routes or actual construction, needs to be 

expanded to include a forecast on land use potential and value trends. This will 

expand the basis on which decisions are taken. 

8. It is recommended that definitive maps providing detailed coverage of all existing 

pipelines whether still in use or discontinued be provided to local government 

authorities and made available to property developers and community alike. 

These recommendations should commence sooner rather than later in the life of the 

50-year master plan. The Greater Port Harcourt master plan covers only 8 out of 23 

local government areas in Rivers state that suffer the same plight from interference 

with land use patterns and land value behaviour due to pipeline infrastructure. LGAs 

should be empowered to identify and address pipeline locked lands. The 

implementation of the greater Port Harcourt master plan is likely to be faced with 

several challenges and the findings of this study can provide useful insight. 

The study has shown that urban development efforts of towns with a long history of 

oil and gas production activities prior to any formal planning intervention might face 

similar challenges and constraints as those currently identified by the study in the case 
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of Port Harcourt city and its suburbs. In such cases model development can be based 

on innovative planning models that are able to accommodate the demands of both the 

industry and planning requirements in a sustainable manner that is fair to all parties. 

Land values which respond to the market forces of demand and supply, suffer set-

backs where accessibility is impaired through wayleaves restrictions. There is the need 

for additional research in this area.  
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The provision of water infrastructure is essential to the attainment of the Millennium 

Development Goals (MDGs), as all the goals are linked directly or indirectly to it.  

With the majority of the beneficiaries of the MDGs residing in the low income 

communities, it is essential that these communities are served with the necessary 

potable water infrastructure. An effective procurement strategy not only ensures the 

attainment of the time, cost and quality goals but also those social, economic, 

environmental and political goals. For the provision of potable water to low income 

urban areas (LIUAs) in Nigeria it was discovered that a single procurement strategy 

was being used. Therefore an assessment of the traditional procurement strategy 

available in Nigeria for the provision of potable water infrastructure was conducted. 

Literature was reviewed to form the basis for the interviews. The client and 

contractors were interviewed to ascertain the effectiveness of the process. Findings 

suggested that the effectiveness of the strategy was limited by political interference 

and uncertainty, unsustainable practices, inadequate institutional and financial 

capabilities as well as lack of clear and coherent holistic procurement strategy. 

Therefore a procurement strategy needed to be developed. This new strategy should 

be designed to be sustainable, holistic, clear, coherent, immune to political upheavals 

and involve all the stakeholders in order to offset these inefficiencies and to 

effectively procure water infrastructure to low income urban areas in Nigeria. 

Keywords: low income, Nigeria, procurement strategies, potable water, urban areas  

INTRODUCTION 

In the year 2000, the 191 member states of the United Nations signed a declaration to 

end poverty and provide sustainable development for the world. This declaration led 

to the commissioning of the Millennium Development Goals (MDGs). The 

Millennium Goals were aimed at improving the living conditions of the world’s 

citizens and remedying the major global imbalances by 2015. There are eight main 

goals that contain 18 numerical and time-bound targets and 48 indicators (UNMP, 

2005). Target 7C aims to halve the proportion of the population without sustainable 

access to safe drinking water and basic sanitation. To achieve the MDGS in general 

and this target in particular as proposed by the UN, various countries needed to put in 

place strategies to address problems peculiar to them. 
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The role of the construction industry in achieving the MDGs cannot be overstated 

(Akinpelu, 2008). According to Ibrahim et al (2009), construction has a role in the 

achievement of the MDGs in three ways; providing buildings and items of 

infrastructure which are inputs to social and economic development, stimulating other 

sectors of the economy and providing employment opportunities. The Nigerian 

Construction Industry can play a vital role in the achievement of the MDGs provided 

it can solve the problems that have inundated it (Akinpelu, 2008).  These problems 

include; rush in project implementation, inadequate planning and budgetary provision, 

project contract sums inflation, inefficient and poor service delivery, faulty 

procurement routes, abandoned projects and corruption to name a few (Igbuzor, 

2005;Akinpelu, 2008; Ibrahim, 2008; ICRC, 2010; Ibrahim and Haddary, 2010).  

Several solutions have been put forward to improve the construction industry in 

Nigeria but one of the most mentioned is an effective procurement process. 

Procurement is considered as key to performance improvement in the construction 

industry (Ibrahim 2008). 

Procurement is defined as the process of buying goods, works and services (FGN, 

2007). In the infrastructure sector, it determines the overall framework and structure 

of responsibilities and authorities for guiding participants with the development 

process (Adogbo et al, 2010).Procurement encompasses all stages from the 

identification of the need of the product to the delivery and subsequent maintenance of 

the asset (ICE, 2008; Ibrahim 2008). The procurement method chosen to provide the 

asset should effectively solve the time, cost and quality paradigm (highest quality, at 

lowest price, in shortest time) which now has been overtaken by the value for money 

paradigm (Hackett et al, 2001). Apart from the three major considerations for each 

project, the scope of procurement should encompass cultural, economic, 

environmental and political issues raised by the procurement process (Sohail, 2001; 

UNMP, 2003; UNDP, 2004; ICE, 2008; Ibrahim, 2008). Earlier researches into 

procurement strategies have highlighted two major theories that will ensure the 

success of any procurement strategy. The first theory states that the nature, type and 

environment of any proposed development should be taken into consideration when 

designing the procurement strategy (Ibrahim, 2007). The second theory advocates the 

use of tailored strategies as against a generic and universal strategy (Ibrahim, 2007; 

Ibrahim, 2011).  It is therefore imperative that each project type should have a suitable 

procurement strategy that will effectively deliver it. The procurement strategy 

identifies the best way of achieving the objectives of the project and value for money, 

taking account of the risks and constraints, leading to decisions about the funding 

mechanism and asset ownership for the project (OGC, 2003). The aim of a 

procurement strategy is to achieve the optimum balance of risk, control and funding 

for a particular project (OGC, 2003). 

 Low income urban areas are characterized by poverty, unclean environment and 

particularly the absence of basic infrastructure. These areas also referred to as peri 

urban areas are unplanned slums where the marginalized poor live. These areas are 

characterized with Inadequate access to safe water, Inadequate access to sanitation and 

other infrastructure, poor structural quality of housing, Overcrowding and Insecure 

residential status (no legal tenure) (UNHABITAT,2003). It is estimated that at least 40 

million Nigerians live in these areas. An effective strategy for the provision of basic 

infrastructure will go a long way to improve the squalid conditions in low income 

areas thus helping to achieve the targets of the MDGs. A key type of infrastructure 

that impacts greatly on the lives of people is potable water.  
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The current reforms underway in the Nigerian Water sector has shown that targets (in 

terms of required coverage, management structure of sector, funding, wastages and 

affordability) are not being met (FMWR, 2010). The current service coverage for 

these areas is under 40% as compared to the targeted 75% as set by the Presidential 

Water Initiative (FGN, 2010). With this failure the current procurement strategies 

have been used for decades but there has been no research carried out to test the 

effectiveness of these strategies. Hence a thorough review of the strategies is required 

in order to provide a suitable procurement strategy that will provide potable water 

infrastructure to low income urban areas in Nigeria will assist in ensuring the 

achievement of target 7C of the MDGs. 

This paper aims to assess the effectiveness of existing procurement strategies that are 

available as vehicles for the provision of water infrastructure to low income urban 

areas. The effectiveness of these strategies will be assessed in terms of meeting the 

project goals of two important stakeholders in the procurement process; the client 

(government) and the contractors. These goals cover the basic goals of the two parties 

in terms of cost, quality and time. The contractor aims to provide a good quality 

product within the specified time and paid adequately within at specified time. The 

client on other hand wants to be provided a good quality product within the prescribed 

time limit at the agreed cost.  

REVIEW OF RELATED LITERATURE 

Some research has been carried out on procurement strategies for the provision of 

potable water infrastructure around the world. There is a significant difference in the 

strategies used in the developed world and those used in the developing world (Hessel, 

2007; Hawkins and Wells, 2008). In the developed world, the aim of the strategies is 

to rehabilitate and expand existing infrastructure while in the developing countries the 

aim is to produce new infrastructure to cater for these unplanned and unanticipated 

urban areas (Hessel, 2007). Also, there is a considerable disparity in terms of 

institutional capacities, financing options, legal and regulatory frameworks. 

In the European Union (EU), Australia and America, in particular, there has been a 

significant shift towards Public Private Partnership (PPP) strategies for the provision 

of water infrastructure. Due to financial constraints, and in order to ensure increased 

efficiency and effectiveness of the services provided, their governments have 

endorsed more participation from the private sector. Under this arrangement, private 

firms provide financial and technical expertise in the procurement of water 

infrastructure. The public partners provide the conducive regulatory and legislative 

environment (Howes and Robinson, 2005; Maslyukivsha and Sohail, 2007; CEIID, 

2010; Ibrahim and Haddary, 2010). 

Maslyukivska and Sohail (2007) stated that the EU procurement of infrastructure 

through PPP though effective, still required improvement. Changes were made to 

legislation to provide an enabling environment but there were still obstacles. These 

obstacles are; 

Legal framework often highly complex, challenging and inconsistent 

Efficient procurement legislation weakened due to low enforcement 

Lack of impartiality, accountancy and transparency in Administration, law 

enforcement and Judiciary 

Unclear demarcation of local and central government 
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Lack of transparent and regulatory framework to establish and operate 

Several procurement strategies have been developed for the provision of potable water 

infrastructure in low income urban areas around the world. The strategies developed 

include traditional (based on competitive tendering) procurement strategies, 

community-led procurement strategies and public private partnership strategies 

(Ndandiko, 2006; Ibrahim, 2007; Sohail, 2007; ICE, 2008; Kayaga, 2008; Mugabi and 

Marin, 2008). 

Khan and van Esch (1999) argued that procurement strategies can be classified into 

two generic categories; namely procurement strategies that encompass community 

involvement and those that do not. In recent years there has been a shift in the general 

thinking. That is from considering people that reside in low income urban areas as 

nuisances to seeing them as partners in the procurement and ultimately development 

process. There has been a considerable amount of research into the roles that the urban 

poor should play in the procurement of infrastructure in their areas. Research carried 

out include community contracting and community partnering (Khan and van Esch, 

1999; Sohail, 2001; Burra, 2005; Sohail and Baldwin, 2005; APMCHUD, 2010), local 

content advocacy (ICE, 2008,), multi stakeholder participation (Howes and Robinson, 

2005; Mcleoad, 2005; Sourani and Sohail, 2005; Das and Takahasi, 2009). 

A well researched procurement strategy that argued for community involvement was 

the community partnering procurement (CPP). The community is expected to acquire 

a contractual role in the procurement process.  CPP embeds the principles of 

participation, partnerships and empowerments. Here the community was expected to 

play one of the following roles; the Promoter, the Engineer or the Contractor. The 

promoter plays the role of the enabler which is usually the government. The Engineer 

is hired usually by government to supervise the process and finally the contractor, who 

carries out the work (Sohail, 2001; Sohail and Baldwin, 2005; Sourani and Sohail, 

2005). 

Community Partnering Procurement involves community contracting and the use of 

micro contracts. This procurement strategy has become very popular in parts of Asia 

and Eastern Africa. There have been improvements in terms of cost and quality 

although no real significant progress in terms of time. Sohail and Baldwin (2005) 

found that there are limitations with this strategy which are as follows; 

It is not suitable for projects that are technically difficult 

It needs an inbuilt element of training and capacity building 

It requires the building of long term relationships 

Other criticisms included that it could not be used for large scale projects and it 

required  strong and structured community groups that can effectively speak for the 

community, also that governments were skeptical of its ability to standard quality 

products or services (Sohail, 2001; ICE, 2008). They also recommended that 2 main 

questions need to be asked before this strategy is used; what kind of work is suitable 

for community to be involved? And what role or combination of roles is appropriate 

for community groups? 

Other strategies that have been used in water infrastructure in these areas included 

those aimed at increasing local content in the procurement process. Local content 

means using indigenous companies, empowering local financial institutions and using 
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local materials. These were aimed at supporting local economies; generating skills, 

employment and income (ICE, 2008; Wells and Hawkins, 2008, FMWR, 2010). 

In Nigeria there is only one procurement strategy used for the provision of water 

infrastructure in LIUAs which is the traditional strategy. This strategy is based on 

competitive tendering. Responsibilities are spread between the different actors. This 

strategy is attractive to clients because it is perceived by them to ensure competition, a 

transparent decision making process and show accountability in spending public 

money (Sohail, 2001).For the MDG water infrastructure, the procurement process 

starts in theory with the identification of the need for the project by members of the 

area, who in turn inform their representatives in the national assembly. The 

Representatives then insert it in their constituency projects. The supervising ministry 

will then provide a brief and send out for tenders. Tenders are chosen based on 

competitive tendering and the project constructed. The ministry then overtakes the 

maintenance and operation of the project. The project is financed by government. 

The government is the primary client for the procurement of water infrastructure. It 

should be noted that there has been a significant amount of water infrastructure 

procured by inter government agencies and donor agencies to help the country meet 

developmental goals (McLeod, 2005). The process is similar in principle in both 

cases. In that one party identifies the need for the project, another provides the brief 

and contracts the contractor to carry out the works, while another party maintains and 

operates the project. The focus of this research is the provision of potable water to 

LIUAs as earlier defined. Due to the nature of these areas the widely employed 

method is the use of the different types of boreholes.  

The Federal Government of Nigeria has shown keen interest to start using PPP 

strategies to provide this infrastructure but must fulfill certain conditions; namely 

increasing institutional capacities, regulatory changes, reforms which are underway, 

macro economic performance of the country, availability of external assistance and 

the state of the sector before the transition, to name but a few (Sohail, 2007; ICRC 

2010). There has been great progress in the Water Sector to complete reforms so as to 

enable the government to pursue PPP. 

RESEARCH METHODS 

The research was carried out in two stages. The first stage was a comprehensive 

literature review. The literature review provided the theoretical basis for the paper and 

also the basis for the second stage - the interviews.  Interviews are most effective in 

research where depth is required into understanding of natural phenomena. The 

research interview is characterized by a methodological awareness of question forms, 

a focus on the dynamics of interaction between interviewer and interviewee, and also 

a critical attention to what is. All the interviews were recorded and transcribed.  The 

interviews carried out were semi structured. Semi structured interviews were chosen 

because they provide the best flexibility to the researcher to not only get the main 

issues but also put the issues in context. An analysis of the data was carried out and 

emerging themes were identified. 

The projects that were used were the procurement of boreholes for LIUAs by the 

Ministry of Environment on behalf of the MDG Nigeria. Boreholes were the only type 

of infrastructure provided by government to the people of these areas for the provision 

of potable water. The contract sums for the projects ranged between N6 million to 

N100 million (equivalent 36,000USD and 600,000+USD). There were two sets of 
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interviewees. The first group involved contractors. Four (4) contractors were 

interviewed. Their selection was based on their performance as rated by the MDG 

Unit. The contractors sampled were contracted to provide boreholes to Low income 

Urban Areas (LIUAs) by the Federal Ministry of Environment on behalf of 

Millennium Development Goals Nigeria. They were contracted in early 2010 and had 

completed before December 2010. All the contractors have over 5 years of experience 

in this sector. The interviews covered areas including the background of the 

contractors, their experience in the water infrastructure sector, their knowledge of the 

current procurement strategies, their own opinions of the application of such 

strategies, the problems associated with the use of such strategies and how effective 

these strategies were in the achievement of their project goals. 

The second group of interviewees involved officials of the relevant ministries who 

supervised the procurement process. Three (3) officials were interviewed. These 

interviews covered the same questions as the first group but were presented in such a 

way as to get the views from the government (Client) perspective. The officials have 

over 10 years of experience in this sector. One of the interviewees was the head of the 

MDG Water infrastructure unit. The MDG Unit is made up of a consortium of 

professionals (Architects, Quantity Surveyors, and Engineers) from the Federal 

Ministry of Environment, Federal Ministry of Urban Development and the Federal 

Ministry of Works, Land and Housing. 

RESULTS 

The clients and the contractors both had a significant amount of extensive experience 

in the water sector. With the least experienced contractor having five years experience 

and the most experienced over 20 years. The government interviewees all had 

professional qualifications in civil engineering which specialized in water and in 

practice over 10 years. One of the contractors interviewed was previously into only 

construction but only diversified into the provision of water infrastructure in the last 

five years. The other contractors were trained in civil engineering. Both sets of 

interviewees were involved in other projects in provision of other water infrastructure 

such as dams etc. 

The contractor interviewees all agreed that in principle the competitive tendering 

strategy used was effective but due to the shortcomings of the process they did not 

fulfill their goals in terms of payment. The contractors interviewed stated that the 

following were the hindrances they had encountered using the current procurement 

strategy; 

Lack of payment - all the contractors that were interviewed were yet to be paid for 

the services carried out. Under the current strategy the contractors were unable to 

achieve one of their most basic goal- payment within a certain time frame stated in 

their contracts 

Political Uncertainty - all the interviewees stated that the success of the current 

strategy was greatly affected by political uncertainty. With the high turnover of the 

heads (Chief Operating Officers) of the ministries and other parastatals, it was 

believed that there was no continuity. Each new head would bring new policies. 

Political interference - the interviewees also stated that political interference in the 

process undermined the transparency of the procurement process hence making the 

success of the process doubtful as it was not the most competent contractors who were 

given the jobs due to bias from the top echelons of government. 
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Lack of professionalism - the lack of professionalism in the procurement process was 

also a critique of the current process. 25% of the interviewees raised this issue. They 

believed the process was not done to professional standards. In other words the 

process was not handled by professionally trained individuals. 

The government officials stated that the only strategy used for the procurement of 

water to LIUAs is the traditional route based on competitive tendering. All the 

interviewees stated that in the prevailing circumstances under which the construction 

industry operates in Nigeria, competitive tendering was good for procurement of water 

infrastructure to LIUAs. They stated that most of their projects achieved their time and 

quality goals but they listed the following as the deficiencies of the strategy; 

Budgetary Issues - insufficient amounts were budgeted for such works hence making 

payment unavailable. Secondly the nature of budget implementations made it 

impossible to pay contractors within the stipulated times 

Political interference - there was a high degree of political interference in the 

procurement process. The politicians used these projects as a way of scoring short 

term political points with their supporters. Issues of biased contractor selection and 

policy changes, to name a few, were raised. 

Sustainability - the interviewees stated that the funding for the construction and 

maintenance for these projects could not be sustained past the 2015 deadline. Hence 

there was a definite need for alternative means of funding and maintenance of such 

projects. 

Political Uncertainty - the procurement process itself was affected by the changes in 

the political scene. With each new Head of state or Minister the focus of the 

procurement strategy would change hence cause a drawback in the process. Also the 

gap periods without heads also brought the projects to a standstill. 

Maintenance Culture - the bad maintenance culture in the country made it so that all 

the attention is focused on the construction and little attention is made on the life cycle 

costs, operation or maintenance. This results in the communities running the projects 

themselves or the project breaking down after a certain period of time. 

DISCUSSION 

From both perspectives it has been gathered that the current procurement strategy is 

inadequate. The contractors have not been paid to date and hence for them it was a 

failure as they could not achieve one of their basic goals (payment). On the side of the 

clients, it was more acceptable as they got the construction phase completed on time 

and quality but lacking in terms of the management of the project post construction, 

sustainability and financial liabilities. 

The contractors and the clients both agreed that political issues had a negative impact 

on the procurements strategy. Political upheavals in the country had a ripple effect in 

the procurement process. It also highlighted the fact that the political leaders used 

these projects as short term rewards to their political allies; with each new 

administration there was a change in policy and the stop gaps between each of the 

different administration suspended the progress of works in the procurement process. 

This affected the planning and implementation of the project. Although this will affect 

all the different types of strategies available, it particularly has a greater impact here 

due to the fragmented nature of the current procurement strategy. In more 

sophisticated procurement strategies, governments are encouraged to play the role of 
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an enabler rather than have active part in the process. They should according to 

research provide an enabling environment in terms of regulations, policies and 

capacity building (Burra, 2005; Howes and Robinson, 2005; Sohail and Baldwin, 

2005; Ndandiko, 2006; Hessel, 2007; ICE, 2008). This should limit the effects of 

political interference and uncertainty in the process. 

From the research carried out it is glaring that there was inadequate planning of the 

process at strategic levels (FGN, 2010; FMWR, 2000). This could be attributed also to 

the political interference and uncertainty. The results of this lack of coherent strategy 

can be seen in the inability to pay contractors 18+ months after completion and also 

the lack of a sustainable operations and maintenance manual. Strategic planning is a 

fundamental aspect of strategy development (CEIID, 2010). Therefore if there is 

inadequate strategic planning then there is a fundamental problem with the strategy. 

During the course of the interviews, it was noticed that the current structure of 

delegation of responsibility was unsustainable. Only one person had a complete 

overview of the whole process, in the event that he was unavailable the whole work 

had to be halted. This in itself created a strategic risk that had to mitigated. It was also 

unsustainable because no sustainability was built into the strategy (in terms of 

manpower, institutional capabilities, and financial capabilities). This inability to be 

sustainable is similar to the challenges faced by the developed economies (America, 

Europe and Australia) which led to the encouragement of the private sector to go into 

public private partnerships (Sourani and Sohail,2005;Maslyukicska and Sohail, 2007; 

CEIID, 2010). The private sector was able in those cases to provide funding, 

innovation and service delivery that were effective in achievement of procurement 

goals. 

It was also noted that the government officials provided a more holistic perspective in 

assessing the strategy due to fact that they were involved from the very beginning of 

the process and hence were able to give a more detailed perspective than the 

contractors who were only part of the construction phase. The effects of not involving 

the contractors or the community in the procurement process can also be attributed as 

the cause of the lack of a clear and coherent maintenance and operation of the 

boreholes. Research carried out around the world has shown that multi stakeholder 

participation is key to successful procurement of infrastructure especially in special 

areas as LIUAs (Howes and Robinson, 2005; McLeod, 2005; Sourani and Sohail, 

2005; Das and Takahasi, 2009). 

CONCLUSION 

From the results of this research it can be concluded that the current procurement 

strategy is not as effective as is required. Implementation of the strategy could 

partially be blamed for its ineffectiveness but fundamentally the strategy does not take 

into account current realities of procurement in the Nigerian Construction Industry. 

There has been a shift in what procurement is and what role it plays; therefore the 

procurement strategy should reflect this. The projects procured under the current 

strategy might be effective in terms of the quality of project and fulfilling the time 

requirement but it does not fulfill the cost goals and other important goals such as 

social goals(in line with accepted principles such as community participation, local 

content etc). The procurement strategy is not coherently set out at the beginning of the 

project and is inconsistent through the different stages of the procurement process. It 

only has a strong presence in the construction phase of the process. 
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Therefore a procurement strategy needs to be developed that is: 

Clear and coherent 

Immune from the political interference and upheavals  

Effectively achieves all the goals of the project stakeholders 

Takes into consideration and has input all the stakeholders of the process 

Provides a framework for the whole procurement process 

Sustainable (in terms of institutional capabilities, right allocation of responsibilities, 

financially sustainable) 
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Public Housing supply remains one of the least given attention in Ghana over the past 

three decades. Successive Public Housing Building Projects (PHBPs) attempts have been 

unsuccessful due to a number of reasons. The lack of success on PHBPs is also due to the 

lack of clearly defined success criteria which guides the housing projects from inception 

to closure. The crust of the adoption and application of project management and project 

success criteria is to deliver projects successfully, attain enhanced output, develop 

framework to help track key project result and for enabling the appropriate allocation of 

resources. This research seeks to determine and establish what constitute critical project 

success criteria for PHBPs in Ghana. Questionnaire survey was used to elicit what is 

perceived as critical success criteria from respondents  who have considerable experience 

and have been  involved in PHBPs. Data analysis involving mean scores and t-test were 

conducted on the responses on 13-identified criteria to reveal and discuss its 

characteristics. The ‘cost of individual house'  and 'extensive use of local materials' were 

perceived as the most critical project success criteria and thus were ranked 1st and 2nd 

whilst 'risk containment' emerged as the least critical criteria. These findings could form 

the basis of a framework and formulating policies which will enable project managers 

(PM) involved in PHBPs to channel appropriate efforts and behaviours towards ensuring 

the attainment success in PHBPs delivery.  

Keywords: criteria, Ghana, housing delivery, project management 

INTRODUCTION 

Project success criteria is seen as a result area which organisations must focus on in order 

to manage projects successfully [Westerveld, 2002]. Traditionally, project success has 

been seen by the PMI’s iron triangle of cost, time and conformance to requirement 

(quality). In recent times many research have proved that this is not a satisfactory success 

criteria and more is required beyond this. The reality is that the notion of success is a 

much more complex issue and often an illusory construct [Westerveld, 2002]. 

Several efforts have been made through research to evolve and predict some project 

success criteria for project management in both developed and developing economies, 

but the degree of originality and peculiarity of conditions, uniqueness of projects and 

problems and prevailing different objectives in many countries make their wholesale 

adoption and application of little effects and benefits. It is thus suggested that a more 
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‘local’ approach to establish these success criteria aimed at improving the benefits from 

the application of project management thus registering developments and standards 

aimed at informing policy makers and stakeholders in their decision and policy 

framework is advised.[Ahadzie et al, 2007] 

 Among others literature allude to key problems facing housing delivery in Ghana 

notably project management inefficiencies, lack of clear success criteria for PHBP 

implementation and management, performance criteria of project managers and key 

participants, economic mismanagement, lack of effective national housing policy, over 

dependent on foreign standards and materials/input which have contributed to numerous 

rippling effects stifling these projects [Konadu-Agyemang, 2001; Ahadzie et al, 2008] 

making meeting the set objectives for these projects unattainable. 

The purpose of modern project management is to conduct successful projects. If the 

meaning of success was generally agreed, and this could be related to a satisfactory 

project typology and this relationship would significantly help those responsible for 

formulating the projects. [Wideman, 1996]. The identification of appropriate critical 

project success criteria for PHBPs in Ghana is however important for enabling the 

appropriate allocation of resources and also help develop framework to help track key 

project results [ Pinto and Slevin, 1988, Baccarini, 1999].  

NATURE AND CHARACTERISTICS OF PUBLIC HOUSING 

Public Housing refers to a form of housing tenure in which the property is fully owned 

by a government authority, which may be central or local [Duncan and Barlow, 1994]. 

Often Social Housing has been used in place of this. Social Housing is an umbrella term 

referring to rental housing owned and controlled by the state, by not-for-profit 

organizations or by combination of the two. The underlining factor is that its provision is 

not for profit and aims at providing affordable housing units for the medium and low 

income of the population. In many available literatures, Social Housing has also been 

seen as a form of Affordable Housing. That is Affordable housing refers to dwelling 

units whose total housing costs are deemed within the reach of the medium and low 

income earners.  

The main receptacle of Public Housing is to provide affordable housing targeted at the 

working class, low income and the poor, its consideration, details, rentals, requirements 

and other criteria differ from continent to continent, region to region and country to 

country [Werna, 1998; Smith, 2006]. 

METHODOLOGY 

Both primary and secondary data collection methods were employed. Extensive literature 

review, structured interviews and discussions with key stakeholders, project managers, 

project participants and policy formulators on the subject was done and the result was 

used for a pilot surveys to establish the thirteen (13) critical success criteria for PHBPs in 

Ghana. The identified thirteen (13) critical success criteria were used for the 

questionnaire survey to elicit the respondents perceived level of importance of each 

variable from a 4-point likert scale. The variables were ranked based on their mean 

scores and standard deviations.  Grouped sample independent t-test was also used to 

assess the level of agreement among the groups from the population. The respondents 

were drawn from industry by ‘snow-balling’ sampling of people with extensive and 

considerable experience on public housing in Ghana. Out of the 107 respondents reached 

73 of the received constituting 68.2% response rate. 

DATA ANALYSIS 
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The data analysis carried out comprised computation of the mean scores, standard 

deviation and group independent sample t-test analysis of the dependent variables. 

RELEVANT SUCCESS CRITERIA 

The one-sample t-test is used when data from a single sample of participants or 

respondents is tested to know whether the mean of the population from which the sample 

is drawn is the same as or significantly deviant from the hypothesised mean [Coakes et 

al, 2001]. 

As noted by Ahadzie et al [2007], Hair et al [1998] and Field [2005], in a typical one 

sample t-test analysis, the mean of the test group, the degree of freedom for the test 

(which approximate the sample size), the t-value (which is an indication of the strength 

of the test) and the p-value (which is the probability value that the test is significant) are 

noted. Typically, on a sample size of  ≥30, the central limit theorem shows that a normal 

distribution can be assumed. The work of Field [2005a], also supports that with a sample 

size of ≥50, the sampling distribution will almost always approach normal distribution. 

Consequently with a population of 73 (out of a population of 107) the assumptions of the 

central limit theorem support the assertion that the sample size is relatively adequate to 

draw statistical deductions and inference from the data.  

 

 Table 1.0: Definition of Potential Success Criteria 

Variable Name of  Variable Definition 

CSC 1          Overall project cost Final out-turn cost for overall project and infrastructure such 

as road networks, street lighting and social facilities. 

CSC 2         Cost of individual house-units Final out-turn cost for individual house-units. 

CSC 3          Overall project duration Time taken to complete entire project including provision of 

infrastructure such as road works and street lighting 

CSC 4          Rate of delivery of individual 

house-units 

Time taken to deliver individual house-units 

CSC 5        Overall project and individual 

House quality 

Quality of entire project including associated infrastructure 

as seen by client and the road works and street lighting  

CSC 6          Overall Client satisfaction Satisfaction of Client with overall project 

Outcomes/individual house unit including infrastructure 

Provision 

CSC 7         Extensive admission of natural 

ventilation/lighting on individual 

house-units 

Extent to which natural ventilation and lighting are 

incorporated into the design 

CSC 8        Overall risk containment The extent to which all kinds of risk can be contained or 

minimized managed on the project  

CSC 9          Overall /individual house unit 

environmental impact 

Impact of construction waste, environmental degradation 

and pollution and waste from individual house unit (rubbish, 

sewage, drainage) on the general public 

CSC 10          Health safety measures with 

individual house-units 

Health and safety in terms of health hazard posed by the 

living environment, poor materials construction practices. 

CSC 11          Technology transfer/Innovation The extent to which new technology significantly improves 

the design and construction of a living space by decreasing 

installed cost, increasing installed performance and 

improving the construction process is applied and easy 

integration of local artisans 

CSC 12         Extensive Use of Local Materials        the extent to which there is greater usage of local materials 

as against imported ones to reduce cost/ make it affordable  

CSC 13          Easy and Cheaper to Maintain easy and cheaper to carry out maintenance over time 

 

 

Table 2.0 shows the summary of sample statistics and ranking of variables. Standard 

error is a statistical term that measures the accuracy with which a sample represents a 

population. In statistics, a sample mean deviates from the actual mean of a population; 
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this deviation is the standard error. It measures the accuracy with which a sample 

represents a population. [Investopedia, 2009]. Standard errors are important because they 

reflect how much sampling fluctuation a statistic data will show. The inferential statistics 

involved in the construction of confidence intervals and significance testing are based on 

standard errors. The standard error of a statistic depends on the sample size. In general, 

the larger the sample size the smaller the standard error [Hyperstat, 2010]. A small 

standard error is a reflection of the fact that most sample means are similar to the 

population mean and there exist low variability and high accuracy of the population. A 

large standard error on the other hand reflect a high degree of variability between means 

of different samples and more likely to have a low level of accuracy [Field, 2005]. From 

Table 2.0, the standard errors were 0.05 (min. value) and 0.12 (max. value). These values 

are all less than 0.5 and are very close to 0.0 hence indicating that the sample chosen is 

an adequate reflection of the population. 

Again from Table 2.0, except for two variables, most of the standard deviations are less 

than 1. Standard deviation values less than 1 indicate consistency in agreement among 

respondents. Also for the variables ‘Overall Project Duration Should be on Time’ (1.052) 

and ‘Overall Project and Individual Unit Quality’ (1.056) where the standard deviations 

were more than 1 suggests that there might be differences and variability in the 

interpretation given by the respondents to the said variables. 

The variables were ranked in terms of perception of respondent seen to be critical 

success criteria for Public Housing Building Projects (PHBPs) in Ghana based on the 

computed means and standard deviations. The summary in Table 2.0 reveal that ‘Cost of 

individual house-units must be affordable’ emerged as the most critical success criteria 

with a highest mean score of 3.58. Though this is not the overall cost of the project but it 

generally suggest that cost is still a major component of consideration for housing 

delivery and also agrees with the traditional criteria of ‘Cost, Time and Quality’ for 

project success. 

Newly suggested criteria for success on PHBPs such as ‘Extensive us of Local Materials’ 

and ‘Extensive admission of Natural Ventilation and Lighting’ gain credence and were 

ranked 2nd and 3rd respectively. This stands to agree with the general assumption that 

for attaining affordability in PHBPs in Ghana, massive increase in local content is that 

way forward. ‘Overall Client/User Satisfaction’ and ‘Health and Safety Measures’ were 

ranked 5th and 6th respectively. This largely agrees to the thought that the satisfaction of 

the client and users are essential in attaining project success and also health and safety 

issues are very important in Housing communities and Homes as seen as essential 

parameters/niche for ensuring safe communities and improving human dignity, reducing 

social exclusion as argued by the UN-Habitat and the World Health Organization 

[Ankrah, 2009]. 

The criteria, ‘Overall Project Duration’ and ‘Overall Risk containment’ were ranked 12
th

 

and 13
th

 respectively. This stands to suggest that though time and risk management are 

essential to Project Managers in attaining project success, participants in PHBPs do not 

attach same importance and significance and as such not very keen on delivery projects 

on time and averting any threats. Perhaps this is due to the mode of government funding 

and cash flow of PHBPs and that might explain why most PHBPs in Ghana have never 

been completed on time and even some remain incomplete till date. 

‘Overall Project Cost’ and ‘Technology Transfer/Innovations’ were also ranked 7
th

 and 

8
th

 respectively. This suggest that though traditionally these remain key in attaining 

project success, participant still attached some level of importance and thus do not 
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grossly overlook them hence their positions as they perceive them to be more important 

than ‘Time’ and ‘Risk’. Again, ‘Cost of individual Units’ and ‘Overall cost’ were ranked 

higher than ‘Quality’ and ‘Time’. This suggests that stakeholders and participants of 

PHBPs account for cost and more critical for project success and attach more importance 

than time and quality. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note: * Standard Deviation more than 1.0 

 

CRITICAL SUCCESS CRITERIA 

This formed the second component of analysis conducted on the dependent variables in 

the questionnaire. Under this, the main test conducted was grouped sample independent 

t-test . The grouped independent sample t-test is also useful for assessing agreement or 

otherwise of responses of the different groups from the same population on the 

dependent variables.  

INDEPENDENT GROUPS T-TEST 

The respondents were categorised into two main distinct groups. Those who are involved 

in PHBPs but are on the side of government and those in private practice, NGO, agencies 

and international organisation. From these two domain of groups, the independent group 

Table 2.0: SUMMARY SAMPLE STATISTICS AND RANKING OF VARIABLES 

CRITERIA  N MEAN STANDAR

D  

DEVIATIO

N 

STD 

ERRO

R 

MEAN 

RANKING 

Cost of individual house-units must be 

affordable        

73 3.58 .551 .064 1 

Extensive Use of  local/cheap and durable   

materials on the housing scheme     

73 3.56 .601 .070 2 

Extensive admission of natural 

ventilation/lighting on individual house-units 

so as to be energy efficient.                                                 

73 3.53 .603 .071 3 

Individual housing units must be Easy and 

cheaper to maintain or carry out      

maintenance.                                                                                    

73 3.26 .727 .085 4 

Overall Client/User satisfaction must be high 

and user friendly 

73 3.25 .662 .071 5 

Health & safety measures within individual 

house-units must be high and enhance usage 

and occupants activities.            

73 3.14 .732 .082 6 

Overall project cost must be on 

budget/cheaper 

73 3.10 .730 .085 7 

Technology transfer/Innovation must be 

easily adoptable by local trades men and less 

expensive to implement.      

73 2.95 .643 .075 8 

Overall environmental effects/impact of the 

scheme and individual house-units must be 

minimal and rather enhance the environment.        

73 2.79 .686 .080 9 

Rate of delivery of individual  units must be 

on time and appreciable 

73 2.71 .889 .104 10 

Overall project quality and quality of 

individual house units  must conform to 

specification and must be of highest 

standards.                   

73 2.48 1.056 .124 11* 

 Overall project duration should be on time                   73 2.41 1.052 .123 12* 

Overall risk containment must be 

manageable, bearable and containable with 

little adverse effects              

73 1.99 .808 .095 13 
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sample t-test of the dependent variables were run to ascertain whether there exist any 

level of agreement between them in respect of their perception of critical success criteria 

among the variables.  

According to Coakes, [2001], an independent groups t-test is most appropriate when 

different participant from the same population have performed in each of the different 

conditions. Again, when the researcher wishes to determine whether the difference 

between means of two sets of scores is significant. In other words the independent t-test 

compares the means between two unrelated groups on the same continuous, dependent 

variable. It is an inferential statistical test that determines whether there is a statistically 

significant difference between the means in two unrelated groups. This t-test procedure 

allows the testing of equality of variances (Levene's test) and the t-value for both equal- 

and unequal-variance [Statistical Guides, 2008]. 

Assumptions 

Subjects are randomly assigned to one of two groups. The distribution of the means 

being compared are normal with equal variances as inferred from the work of Field 

[2005a]. 

Test: The hypotheses for the comparison of two independent groups are:  

Ho: u1 = u2 (means of the two groups are equal)  

The null hypothesis for the independent t-test is that the population means from the two 

unrelated groups are equal and, 

Ha: u1  u2 (means of the two group are not equal)  

The null hypothesis for the independent t-test is that the population means from the two 

unrelated groups are unequal. 

Again, as seen in the works of Coates [2001] and Field [2005a], when the p-value is less 

than 0.05 (p˂0.05) then the difference between the two means is statistically significant  

and that  there is evidence to reject the null hypothesis in favour of the alternative. On the 

other hand when the p-value is greater than 0.05 (p˃0.05) then the difference between the 

two means is not statistically significant then the null hypothesis is accepted.  

From Tables, 3.0, the standard deviations on most of the various variables by the two 

distinct groups are less than 1and are very close to zero (0). This suggests that there is 

high consistency and low variability or diversity in the interpretations and responses 

offered by the two groups to each dependent variable. It must also be noted that for 

variables ‘Overall Project Duration’ and ‘Overall Project and Individual Quality’ the 

standard deviation from response from Non Government were more than one (1) as 

against those from the Government side which was less than one (1). This hints that there 

is a variation in the interpretation given by the two groups on these variables. Again the 

standard mean errors from Table 3.0 were all less than 1 and are close to zero (0). This is 

an indication of generally very high accuracy between the population mean and the 

sample means and thus there is low sampling fluctuation. 

As seen in Table 3.0 under the Levene’s Test for Equality of Variances, almost all the 

‘Sig’ values were greater than 0.05 (p˃0.05). A value greater than 0.05 means that the 

variability in the two groups or conditions is about the same at the given significance 

level of the p-value and that there is greater agreement among the two groups in their 

response and interpretation of the variable. This presents a greater reliability in drawing 

conclusions on the results from the data. That is the scores in one condition do not vary 
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too much more than the scores in the second condition. Put scientifically, it means that 

the variability in the two conditions is not significantly different.  

It is very important to draw attention to variable ‘Overall Project and Individual Unit 

Quality’, when the p-value is less than 0.05 (p˂0.05), then you reject the null hypothesis 

and accept the alternative hypothesis that the variance estimates are unequal. From the 

table 3.0, the p-value for this variable was 0.02. This value is less than 0.05 and this 

means that the variability in the two groups is not the same. That is the scores in one 

condition vary much more than the scores in the second condition. Also it is interpreted 

as, there is different interpretations given by the two groups on the same variables and 

this is likely to affect the reliability and accuracy of the predictions and conclusions from 

the result. Put scientifically, it means that the variability in the two conditions is 

significantly different. In this instance the equal variance not assumed estimate is 

consulted to offset this lapse and that is seen in the second row in table 3.0.Under the test 

for equality of means section on column ‘Sig. (2-tailed), the result indicate that the p-

value in this column for equal variance were all greater than 0.05 (p˃0.05), meaning that 

there is greater reliability and consistency in the interpretations given by each group on 

the variables and that inferences from the data are very reliable. We can conclude that 

there is no statistically significant difference between the responses of the 

conditions/groups on the dependent variable and hence there is a strong and general 

agreement between those on Government side and the Non Government side on what 

they perceive to be the critical project success criteria for PHBPs in Ghana among the 

variables.
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SUMMARY 

It is critical for a project manager to understand what the customer/client 

considers as a successful project and the set criteria used to measure them. In 

order to avoid any surprises at the end of the project, there is an urgent need to 

identify the different perspectives of what success means before the project goes 

live. It is also vital to remember that success criteria are the standards by which a 

project will be judged. Success criteria have changed considerably through time 

and moved from the classic iron triangle’s view of time, cost and quality to a 

broader framework which includes benefits for the organization and user 

satisfaction.  

The discussions from the data analyzed revealed that ‘Cost of individual housing 

units must be affordable’ and ‘Increase in the use of local content/materials’ 

emerged as first and second critical success criteria for implementing and 

managing PHBPs in Ghana, whereas risk containment was judged the least 

critical success criteria. Again, though several assertion have been given against 

the ‘iron triangle’ as the primal success criteria, the results indicated that cost 

time and quality remains very relevant success criteria considered by stakeholders 

and practitioners for public housing delivery in Ghana. There was also high level 

of agreement between the public housing stakeholders and practitioners from the 

side of government and non government sector on what is perceived as 'critical 

success criteria'. this is an indication that the seems to be one voice and stance on 

what is generally considered as the way forward for attaining success in public 

housing delivery in Ghana.  

CONCLUSION 

The conclusions deduced from the research can be summarized as: 

The subject of project success criteria and its determination has had considerable 

and extensive discussion and research in project management practice. In so 

much as widely asserted that success criteria is unique and cannot be generalized 

for all projects due to the nature and variability of all projects, the questionnaire 

survey revealed thirteen (13) success criteria. The respondent with high level 

experience and exposure on their level of importance and in their response, “Cost 

of individual house-units must be affordable” emerged as the most critical 

success criteria and was ranked first (1st).  They also seem to agree with the 

general assertion that the way forward for generating success and improve 

delivery in Public Housing project is the injection of greater increase in local 

resources content. This saw ‘Extensive Use of local/cheap and durable materials 

on the housing scheme’ criteria emerging second (2nd).   

Again, though several arguments through literature have been made against 

success being perceived based on the ‘iron triangle’ of cost, time and quality as 

not complete and not very relevant on many projects today (example Atkinson, 
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1999). The results revealed that Public Housing practitioners, project managers, 

top management, stakeholders and project team members and participants still 

attaché greater relevance to cost, time and quality in respect of PHBPs in Ghana. 

This reflected in the fact that the success criteria pining on this three 

measurements that is, ‘Overall project cost must be on budget/cheaper’, ‘Rate of 

delivery of individual units must be on time and appreciable’ and ‘Overall project 

quality and quality of individual house-units  must conform to specification and 

must be of highest standards’ emerged as 7th, 10th and 11th respectively. 

From the discussions and the analysis, it can also be concluded that, new and 

emerging success criteria such as ‘Health and safety measures within individual 

house-units must be high and enhance usage and occupants activities’, ‘Overall 

Client/User satisfaction must be high and user friendly’ and ‘Overall 

environmental effects/impact of the scheme and individual house-units must be 

minimal and rather enhance the environment’ are seen to be a key criteria in the 

measurement of success on Public Housing schemes in Ghana hence their 

relatively high ranking of 5th, 6th and 9th respectively (see Table 2.0). 

In recent times diverging views have been made on attaining affordability and 

increasing delivery in Public Housing in Ghana. Some of the view as shared by 

Amoa-Mensah, (2011) and Boadi et al, [2009] have been scrutinized as to 

whether is in line with government's generally accepted position or an individual 

preposition that has not been subjected to intense scrutiny and proven through 

research. In the context and findings of this research as documented here, (see 

Tables 2.0 and 3.0) there is an indication of high level of agreement between 

private practitioners and government’s side on what is perceived as critical 

success criteria on Public Housing delivery in Ghana and thus confirm the 

position of Ama-Mensah and Boadi. 

RECOMMENDATIONS FOR USE AND ADOPTION OF THE 

FINDINGS 

According to [Shenhar et al, 1997] project success and criteria is seen as a 

strategic management concept where project efforts must be aligned with 

strategic long term goals and criteria. The identification of an appropriate Success 

criteria is thus of interest to project based organisation so that they can have an 

ongoing framework to help track the key project results [Pinto, 1988; Liu, 1998]. 

Again, knowledge of the key critical success criteria is very much important for 

enabling the appropriate allocation and concentration of resources [Chua, 1999]. 

Against this background, the finding of this research is essential for industry, 

stakeholders, PHBPs participant and housing and project management 

researchers to adopt and develop Public Housing models that could be monitored, 

evaluated and tracked for the attainment of success so as to improve delivery. 

From the findings, it has become evidently clear that, the injection of greater 

percentage of local and durable materials to replace the expensive imported ones 
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is the way forward. This might suggest that there is already an existing market for 

local materials. The major irony is that there is no developed locally based 

material industry. In view of this, as part of government policy and frame work, 

research institutions and individual researchers could be empowered and 

resourced to develop in addition to ‘pozzolana’ cement, a viable and affordable 

local building materials for the housing construction industry. Also, generally 

there is an overriding perception of Ghanaians seeing imported building materials 

as superior to the local counterparts. In realizing this success criterion, there is the 

need for intensive sensitization and education to embrace the use of locally 

identified and equally good and quality developed building materials. 

Technology transfer and innovation also emerged relatively high among the 

criteria being ranked 8
th

. As recounted by Ahadzie et al, (2008) and Amoa-

Mensah, (2011), that the housing construction industry is a potential source of job 

creation, value addition skills learning and economic advancement. This is also 

supported by the position of LaMore, (2004) that innovative comprehensive 

methods that efficiently produce affordable housing while simultaneously 

strengthening our civil society must be developed and implemented. In line with 

this, continuous training and education should be given to the local artisan and 

tradesmen involved in the housing construction industry. This will place them in 

good positions to embrace and adapt to new and emerging building technology in 

the sector and afford them employable skill to the sector. Again, management 

skills required on PHBPs differ significantly from one-off projects often 

encountered in the construction industry [Ahadzie et al, 2008]. Against this 

background, these findings can be adopted and used to develop project 

management training models and professional development schemes that will 

ensure adequate human resource base for managing the anticipated boom in 

PHBPs on the adoption of these findings. 
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The countries in West Africa (WA) are pushing for socio-economic development. The 

construction sector has an important part to play in helping to realise these 

aspirations. This necessitates an increased emphasis on research in the built 

environment, as a key contributor to developing capacity, knowledge and 

technologies for the sector. The West Africa Built Environment Research (WABER) 

conference was initiated in 2008. The objective was to: help young built environment 

researchers in West Africa (WA) to develop their research work and skills through 

constructive face-to-face interaction with their peers and experienced international 

academics; supply a platform for interaction among more senior academics and an 

outlet for disseminating their research work; and to serve as a vehicle for developing 

the built environment field in Africa. Three conferences have so far been organised, 

2009 - 2011, bringing together ~300 academics, researchers and practitioners from the 

WA region. This paper draws on content analysis of the 189 papers in the proceedings 

of three conferences: 2009 (25); 2010 (57) and 2011 (107). These papers provide a 

window into current research priorities and trends and, thus, offer an opportunity to 

understand the kinds of research work undertaken by built environment researchers in 

West Africa. The aim is to illuminate the main research themes and methods that are 

currently pursued and the limitations thereof. The findings lay bare some of the many 

challenges that are faced by academics in WA and provide suggestions for alternative 

directions for future research and development work with indications of a potential 

research agenda. 

Keywords: built environment, research, WABER conference, West Africa 

INTRODUCTION 

The countries in West Africa (WA) are developing fast and pushing for socio-

economic development. Growth rates have in recent years been hovering around 6% 

(The Africa Competitiveness Report, 2011). It is evident that the construction sector 

has an important part to play in this development. To enhance the achievement of 

socioeconomic development aspirations, countries need to develop modern built 

environments where people can live healthily, go about their work and economic 

activities and enjoy a good quality of life. This in turn necessitates investment in 

almost all types of construction, such as new infrastructure including highways; 

hospitals; housing; power plants; and maintenance of existing infrastructure. For 

example, research on the relationship between construction and economic growth in 

Ghana showed that construction is the third largest sector of the economy, hence a 
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major driver of economic growth (Anaman and Osei-Amponsah, 2007). It is equally 

evident that these developments necessitate an increased emphasis on research in the 

built environment in order to develop the necessary capacity, capabilities, knowledge 

and technologies for the sector. This paper takes as its point of departure that such 

research work is not trivial and is liable to be highly context driven. Accordingly, it is 

of interest to look more closely at the kind of problems and issues WA researchers are 

working on at present. It is also of interest to look at how the research is carried out 

and if the research methods used are appropriate and adequate for the research 

problem at hand. Or put slightly differently, does the research that is undertaken 

match the socio-economic aspirations of countries in the region and is it aligned with 

international research endeavours and our current common knowledge?  

To answer these questions, we examine and analyse research work carried out by built 

environment researchers in WA over a three year period between 2009 and 2011 by 

analysing the proceedings of three conferences. The aim is to illuminate the main 

research themes and methods that are currently pursued, to discuss some of the many 

challenges faced by academics in WA and to provide suggestions for alternative 

directions for future research and development work with indications of a potential 

research agenda. Initially a very brief overview is given of the current socio-economic 

and academic context in which the academics operate.  

West Africa: A socio-economic and academic context 

According to the United Nations Human Development Report (2010), all of the 16 

countries in West Africa are developing countries in either the ‘medium human 

development’ or ‘low human development’ bracket when it comes to measures or 

indicators such as life expectancy, literacy, education and standards of living. The 

average GDP of the 16 countries in the region is approximately $1400 with Nigeria 

($2,398) and Ghana ($1,609) having the highest GDPs in the region and Niger ($720) 

and Liberia ($396) the lowest (IMF, 2010). 

 

Country 
Population 

(million) 

Year of 

Independence 

Official 

language 

Number of 

universities 

Benin 9 1960 French 3 

Burkina Faso 16 1960 French 1 

Cameroon 19 
1960 (France) 

1961 (Britain) 

French and 

English 
13 

Cape Verde 0.5 1975 Portuguese 10 

Côte d’Ivoire 21 1960 French 6 

Gambia 2 1965 English 1 

Ghana 24 1957 English 59 

Guinea 10 1958 French 6 

Guinea-Bissau 1.6 1973 Portuguese 4 

Liberia 4 1847 English 9 

Mali 15 1960 French 10 

Mauritania 3.5 1960 Arabic 9 

Niger 15.5 1960 French 1 

Nigeria 152 1960 English 195 

Senegal 14 1960 French 6 

Sierra Leone 6.5 1961 English 2 

Togo 7 1960 French 1 

Total 320.6   336 

(Table 1: Universities in West African countries. Source: Laryea, 2011) 

There are at least 336 universities across WA for a total population of 320.6 million 

people (see Table 1). The University of Monrovia, which opened as Liberia College in 
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1862, is the oldest degree-awarding institution in WA, and Ahmadu Bello University 

based in Zaria, Nigeria is the largest university in Sub-Saharan Africa. The 

universities in WA offer a wide range of degree programmes in the arts, education, 

engineering, medicine, social sciences, law, physical sciences, built environment, etc.  

Less than 50 percent of the universities in WA are public universities funded by the 

state. The majority of universities are private-owned ‘smaller’ institutions most of 

which have to be affiliated with more established universities while they undergo the 

process of transforming into full-fledged autonomous universities. As can be seen in 

Table 1, >75% of the universities can be found in Ghana and Nigeria. 

Construction research is divided between universities and research institutes. Built 

environment departments, i.e. architecture, building, engineering, estate management, 

planning, quantity surveying, exist at various universities, polytechnics, vocational 

and technical training institutes. These institutions provide built environment teaching, 

research and service to community in the countries. Examples of research institutes 

include, the Nigerian Building and Road Research Institute (NBRRI) which was 

established in 1978 to conduct integrated research and development activities into the 

varied aspects of the construction industry (http://nbrri.gov.ng/); and the Building and 

Road Research Institute (BRRI) in Ghana which was set up by the Government in 

1952, as one of the 13 research Institutes of the Council for Scientific and Industrial 

Research (CSIR), “To provide research and development products, processes and 

services to the building and road sectors for the socio-economic development of 

Ghana” (http://www.brri.org/brri/).  

From this brief overview (see Laryea, 2011 for a more extensive review), it is 

apparent that governments in WA realise the need for strong built environment 

academic, research, vocational and technical institutions. However, there are several 

factors that impede on many of these public institutions capacity to fulfil their 

mandate properly and adequately. The most obvious is funds, but there has also been a 

significant emigration of students and skilled professionals from Sub-Saharan Africa 

to developed countries since the early 1980s (Bump, 2006). Of course some of these 

individuals do return, but the intermediate effects of this ‘brain drain’ should not be 

underestimated. It is, for example, worth noting the paucity of articles written by 

authors with affiliations in the region in the main construction management journals, 

compared to the output of WA academics based overseas. A review of the six journals 

singled out by Chau (1997) and Bröchner and Björk (2009) as the most influential in 

construction management reveals a mere 23 publications from WA over the period 

1985-2011 (Laryea, 2011). These have been written by 28 authors from 13 different 

WA universities (ibid.).  

Hence, whilst it is clear that many students go abroad in search of education and many 

WA researchers are active across the world (some with exceptional track records) 

there remains a fundamental need to build up research and student capacity within 

countries in the WA region. In response to these needs, the West Africa Built 

Environment Research (WABER) conference was initiated in 2008.  

THE WABER CONFERENCE 

The objective of the West Africa Built Environment Research (WABER) conference 

is to provide a vehicle for the development of built environment research in West 

Africa through giving young researchers and early-career scholars an outlet for 

developing their research work and skills through constructive face-to-face interaction 
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with experienced international academics and their peers; and to supply a platform for 

networking and collaboration among more WA senior academics. 

The first WABER conference took place in Accra, Ghana, in June 2009. Over the 

course of two days, 32 young researchers presented their work to an audience of ~100 

people. At the following conference in July 2010 the presentation slots were opened 

up to more experienced academics. 67 presentations were given and the event brought 

together 120 researchers from the region and an additional 80 people from industry. 

The WABER 2011 conference that took place in July 2011had 206 abstracts 

submitted, which resulted in 107 papers, of which 93 were presented to an audience of 

~160 people. 

RESEARCH METHOD AND SCOPE OF STUDY 

The study draws on a sample of 189 papers presented at the WABER conferences 

2009-11. In order to review the papers a broad framework was developed. This 

framework contained a number of key aspects considered to be indicative of the 

content and process of research described in the papers. Following the framework the 

review took the following steps: (1) the problem area that the paper addressed and any 

dominant and secondary literature sets that it draws upon. Each paper was assigned a 

single topic only. The most relied upon literature sets (if any) were recorded. (2) The 

geographical outlook and the potential application of the findings i.e. were the papers 

dealing with local, regional, national or international issues. (3) The theoretical lens 

through which the problem is addressed. This explored whether or not there are any 

identifiable theories employed. The dominant theory (if discernable) was recorded. (4) 

The underlying research was categorised as either quantitative or qualitative. (5) 

Research methodology. This included recording: whether or not the research was 

empirical; the research method; the data gathering techniques; and the applied data 

analysis techniques. (6) If the article, and the underpinning research, was practice or 

theory orientated. (7) If it was a single authored paper and, if not, if the authors were 

from the same institution.  

It is important to note that whilst WABER has been promoted across WA and we are 

making claims regarding WA research the conference has so far drawn more than 

85% of its delegates from institutions in Nigeria and Ghana. However, given that 

more than 75% of the universities can be found in these two countries this is perhaps 

not so surprising. We also note that there are other regional ad hoc conferences such 

as ‘International Conference on Infrastructure Development in Africa’ and established 

conference series, e.g. ‘Built Environment Conference of the Association of Schools 

of Construction of Southern Africa’, as well as international conferences such as the 

CIB W0107, to which other active WA academics might have chosen to send their 

papers. As such the findings are indicative rather than absolute. Nonetheless, the three 

conferences have so far brought together ~300 academics, researchers and 

practitioners from the WA region. These delegates represent more than 50 institutions, 

e.g. universities, polytechnics and research institutions. The 180+ research papers so 

far written and presented provide a window into current research priorities and trends 

and, thus, offer an opportunity to understand the kinds of research work undertaken by 

built environment researchers in West Africa. They also provide an opportunity to 

further look into the how research is commonly undertaken. 

Findings and discussion 

Topics under investigation 
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It serves little purpose to list all the topics that were dealt with in the 189 papers. In 

the first round of analyses an attempt was made to try and categorise the papers by 

specific topics. This list, however, ended up having 95 entries. Instead a cruder 

categorisation of themes was made, as shown in Table 1. 

 2009   2010   2011  Total 

Housing and property management 3 8 21 32 

Design /architecture 3 3 16 22 

Construction materials and production 3 5 13 21 

Procurement 4 6 7 17 

Construction education and human resources  2 6 7 15 

Project administration and management 2 2 9 13 

Health and safety 1 4 5 10 

(Table 1: categorisation of papers in themes) 

Other themes that had less than ten papers in them are: Sustainability and 

environment; Urban planning and development; Economics and industry; Building 

services and utilities; Cost and financial management; Facilities management; Law 

and governance systems; Energy production systems; Disaster management.  

The chosen classifications could of course be discussed, but they do nonetheless 

provide a rather telling story regarding what areas researchers have tended to focus on. 

Affordable housing and various ways of achieving it is a key theme. So too is the 

search for alternative construction materials. Further generalising the themes into 

broader subject matters: 77 of the papers can be considered to fall within physical 

infrastructure and environment; 59 can be classified as dealing with Economics and 

construction industry development. 

From a content and presentation perspective, it is noteworthy that most authors tend to 

ground their paper in the specific context and particular sets of problems that the paper 

seeks to address, rather than presenting current leading thinking in the particular area 

of investigation. The motivation seems to be to shape and influence practice and the 

papers are written in a way that is sensitive to relevance and impact, commonly at the 

expense of theory development. Thus, the papers are almost exclusively problem 

driven and only in a small number of them are explicit attempts made to build on or 

develop our common knowledge or theory. Indeed, determining the underpinning 

theoretical position of papers turned out to be too difficult a task.  

Outlook (Geographic scope) 

It is also of interest to look at how the problem statement is positioned: Local, the 

research problem is restricted to local markets, and do not aspire to cover an entire 

region or the whole country; Regional, the research problem covers one or more 

regions, and do not aspire to cover the whole country; National, the research problem 

covers the whole country; International, the research problem covers more than one 

country. 

 2009  2010  2011 Total 

Local 1 6 11 18 

Regional 5 13 11 29 

National 16 37 75 128 

International 3 1 10 14 

(Table 2: level to which generalisation is sought) 
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Of importance here is not only the level at which the problem statement is pitched, but 

also the level at which generalisations are sought and most importantly what kind of 

conclusions that are made. Commonly the papers would pitch the problem statement 

as a national issue. Generalisations would typically be made to this level as well, and 

the conclusions that are drawn provide normative and prescriptive advice for a variety 

of actors. The actual research would however be conducted at local and sometimes 

regional levels.  

Research design 

The research terminologies given in Saunders et al. (2008: 108) were adopted. Thus, 

the research strategy for all papers examined and analysed were categorised into 

experiment, survey, case study, action research, grounded theory, ethnography, and 

archival research. In addition to these six, we added mathematical/analytical 

modelling. 

 2009 2010  2011 Total 

Survey 10 41 57 108 

Experiment 5 4 17 26 

Literature survey 5 0 19 24 

Not specified 3 5 3 11 

Case study 1 2 6 9 

Modelling 5 0 0 5 

Archival research 0 0 4 4 

Grounded theory 0 0 1 1 

Action research 0 0 0 0 

Ethnography 0 0 0 0 

(Table 3: Research method) 

The very high reliance on surveys is noteworthy. There are four times as many articles 

drawing on surveys as there are for any other research method. Indeed, if the papers 

that are based on experiments with materials and those based on literature reviews are 

excluded, i.e. leaving only papers drawing on data collected from individuals left in 

the sample, a minimum of 78% of the papers are based on surveys.  

80 of the 108 survey based papers use questionnaires for their data collection method. 

The questionnaires are predominantly designed to seek the opinions of the 

respondents. Most are structured and use Likert scales (1-5) to quantify the responses. 

The most common form of sampling is random sampling, the sample frame and 

response rate are fairly modest in size and the analysis is geared towards providing 

description. 

CONCLUDING REMARKS AND THOUGHTS  

It should be acknowledged that there are several limitations to a study of this kind and 

many valid objections can be made. One of these is whether or not it is possible to 

draw conclusions regarding academic fields on the basis of the publications in one 

conference series. Whilst, the WABER conference has attracted a relatively high 

degree of participation, questions could still be raised regarding whether or not the 

papers are typical for the research carried out in WA. We do, however, remain 

convinced that the papers published in the proceedings 2009-2011 reflect the 

constitution and configuration of built environment academic field in the region. In 

particular, we believe that the utilised mode of research influences and shapes the 

research outputs in the form of publications and vice versa. A comparison with the 
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previously mentioned 23 journal papers published in leading journals in the last 25 

years reveals many similarities to the conference papers in orientation and approach.  

It would be rather naïve to draw too many strong conclusions from this study, but 

several insights can be derived from the preceding analysis. These include: 1) the two 

most common problem areas are ‘Physical infrastructure and environment’ and 

‘Economics and construction industry development’, 70% of the published papers 

deal with issues within these two domains. 2) In more than 2/3s of the papers the 

problem formulation is given at a national level. Very few papers take a local, regional 

or international perspective. 3) There is a stark overrepresentation of survey studies 

relying on questionnaires for data collection. There are four times as many papers 

using surveys as there are of any other research method. 4) In a significant number of 

cases the chosen research method is not suitable for the problem under investigation.  

That the most common problem area is related to the physical infrastructure and 

environment and pitched at a national level is hardly surprising and is well in line with 

increasing socio-economic development. The need for improvements in most parts of 

the built environment is obvious and ‘problems’ to research can be found in 

abundance. In such a context it is rational that the research is highly practice driven 

and that emphasis is put on establishing the importance of the topic and the relevance 

of the findings follows logically. Thus, it could be argued that WA research by 

necessity is extremely problem driven and that this has shaped a dominant research 

paradigm, as described above. An apparent downside of the heavy focus on current 

(mal) practice is that the research in many cases is not far removed from consultancy 

work. As such, the outputs are at times both valid and important yet the impact is local 

and predominantly short-term. More worryingly from a scientific point of view is that 

in some cases the end seemingly justifies the means. Normative conclusions are 

frequently drawn to rectify identified problems despite not always reflecting the 

research that has been undertaken. This apparent disconnect between the conclusions 

drawn and the actual research carried out is a key concern. Academics have a 

responsibility to reflect on their own role as knowledge producers and make clear 

what can and cannot be concluded from their research findings, no matter how 

important these conclusions can be considered to be. The cart should not be put in 

front of the horse.  

There is, therefore, a need to reassess how research problems can be formulated and 

look at what appropriate research methods can be used, so that knowledge can be 

created and distributed, thus providing a foundation for a more long term impact. We 

would not go as far as advocating a paradigm shift in a Kuhnian sense, but we do 

believe that it would be beneficial if the current research modus operandi is extended 

to include other epistemological, ontological and methodological perspectives. At the 

very least the high degree of reliance on surveys and how they are commonly 

designed needs to be rectified. There are several potential explanations to the 

prevalence surveys in WA research. Some of which are more convincing than others, 

e.g. practicality and the relative resource efficiency, and a degree of pragmatism does 

of course have to be maintained. However, a key issue that needs to be taken into 

account, and an area in which improvements can be made, is moving from surveying 

‘perceptions’ to surveying ‘actions’. Also, a more thorough engagement with the 

literature/theory would allow for the surveys to be based on clearly stated theoretical 

propositions. These propositions guide the questions asked, data gathering technique 

used and the subsequent analysis. Through WABER and other conferences such as 

this current one, it seems likely that some of these issues would be taken up and 
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addressed over the long-term. The aim is for the research to be rigorous both 

methodologically and theoretically and centred on issues that are of focal concern to a 

wide range of stakeholders. This can help to improve built environment research 

output, which should ultimately help to develop relevant knowledge and technologies 

for advancing socio-economic development in a region that is currently pushing for 

rapid economic growth and better quality of life for its population. 
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This paper investigates the growth of an informal settlement in the Lagos Metropolis 

over a period of ten years. Major issues considered include key socio-economic 

attributes as well as the quality of housing facilities and basic infrastructure in order 

to determine the level of poverty reduction and general environmental improvement. 

The research adopted systematic random sampling of 390 household heads in 

Ajegunle in 1998, 2002 and 2008 respectively. Issues examined include housing and 

environmental conditions; socio economic characteristics such as age, gender, income 

and survival strategies. The responses over the three periods were collated in order to 

develop a trend pattern. The trends observed were then analysed in order to determine 

their implication on urban planning and regeneration in the study area. Data was 

analysed alongside the specific targets outlined in the MDGs 1 and 7. Major results 

from the study revealed that poverty level of the respondents had grown worse over 

the study period. Average monthly incomes were significantly lower than the national 

minimum wage for each of the study periods.   The Nigerian government is merely 

paying lip-service to issues of slum improvement and poverty alleviation. The 

contentious issue of security of tenure was quite evident and reflected in an 

unwillingness to improve environmental conditions by the respondents. A high rate of 

emigration was also noticed as more people are emigrating from Ajegunle whereby 

those who have been resident in the community since 1980 reduced to only 53% as at 

2008. Housing tenure ship is mainly tenancy with 93% living in rented apartments in 

1998. This figure fell to 60% in 2002 and rose considerably to 83% in 2008 thereby 

corroborating literature study of the prevalence of absentee landlords in most squatter 

settlements. The paper concludes by suggesting pragmatic measures towards meeting 

the specific targets of the Millennium Development Goals in the study area and also 

aid the evolution of a more sustainable Lagos.  These include the adoption of pro-poor 

planning and local economic development as strategies for urban planning and 

regeneration. 

Keywords: environmental condition, millennium development goal, poverty, slum  

INTRODUCTION 

In order to address the problem of poverty and promote sustainable development, the 

United Nations Millennium Declaration was adopted in September 2000 committing 

189 countries around the world to do all they can to eradicate poverty, promote human 

dignity and equality and achieve peace, democracy and environmental stability. The 
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following year, the Secretary General put forward eight Millennium Development 

Goals (MDGs) that contain 18 numerical targets and 48 indicators. These goals set 

time bound targets, by which progress in reducing income poverty, hunger, disease, 

lack of adequate shelter and exclusion - while promoting gender equality, health, 

education and environmental sustainability - can be measured. The goals are 

ambitious but feasible and, together with the comprehensive United Nations 

development agenda, set the course for the world’s efforts to alleviate extreme poverty 

by 2015. Goal 1 on which all the others are hinged is a commitment to eradicate 

extreme poverty and hunger. Target 1 is to halve between 1990 and 2015 the 

proportion of people whose income is less than US$1 a day. Specific indicators 

include reduce substantially the proportion of the population surviving on below US$1 

per day; the poverty gap ratio and also the share of the poorest quintile in national 

consumption (UNSD 2003). 

In sub-Saharan Africa, the number of Africans living in poverty has actually 

increased, by 100 million between 1990 and 2005. About 79 per cent of working-age 

men are employed, but half earn less than $1.25 a day and the proportion of urban 

residents in slums is as high as 71.9 %. (MDG Report 2008). 

Lawanson (2006) attempted an assessment of Nigeria’s progress so far and discovered 

that rather than reducing, poverty is actually increasing in Nigeria (See Table 1). 

Estimates also show that the 2015 target is far from being reached and the poverty gap 

ratio is also increasing.  

Table 1: Millennium Development Goal 1- Target 1 Statistics For Nigeria 

Indicators: 
1992/93 

Average 

1996/ 97 

Average 
2002 

2015 

Estimate 

Actual Poor (Millions) 57.3 71.8 93.2 108.3 

Proportion of Population below US$1 per day 59.2 70.2 70.2 66.9 

Poverty Gap Ratio 29.3 34.9 50.6 44.65 

Source :   i.    UNDP Human Development Report 2003 www.hdr.undp.org  

ii. United Nations Statistics Division (2003) UNSD millennium indicator data base 

www.milleniumindicators.un.org 

 

Poverty in developing countries is typically concentrated in the informal settlements, 

whether slums or squatter settlements. Commonly called shantytowns, slums and/ or 

squatter settlements, they are deprived settlements characterized by excessive 

residential densities, largely uninhabitable housing and the absence of sanitation, basic 

infrastructure and social services (Aina, 1990). It has been observed that residents of 

these shantytowns are faced with many challenges ranging from low standard of 

living, poor housing condition, threat of forced eviction, insecurity of tenure among 

others (Srinivas, 2005).  

The proliferation of informal settlements results in the unwieldy expansion of the 

urban centres and this poses a major planning problem as provision and management 

of roads, drainage and sewage systems among other infrastructure proves very 

difficult.  Furthermore, shantytowns, a consequent of urbanization, cause increases in 

the incidence of poverty, diseases and epidemics, environmental pollution, urban 

conflicts and crime.  

Certain schools of thoughts persistently argue that insecurity of tenure contributes 

largely to the poor living conditions, low standard of living and poverty in the 

shantytowns.  Since they usually do not have legal titles to the lands they occupy and 

by virtue of their lack of economy cannot access mortgage facilities, they are unable 

http://www.hdr.undp.org/
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to improve their living conditions. Farouk (2003) asserts also that the constant threat 

of forced eviction inhibits them from any such tendencies. 

Shantytowns are the most tangible evidence of the pervasive poverty in urban areas 

and studies have revealed sizable as well as pockets of almost seventy of them in the 

Lagos Metropolis. (Agunbiade, 2006). Currently Lagos reflects the embodiment of the 

contemporary decay of urban life as evident in the standard of living, congested 

apartments, degraded environment, crime among others (Felix 2007). The statistic 

released by UNDP in 2003 revealed that 51% of male residents and 54% of female 

residents of Metropolitan Lagos are poor and live in precarious situation. Today, over 

two-thirds of the population of Lagos lives in the informal settlement or slums that are 

scattered around the city (Felix, 2007). Average statistics for environmental conditions 

are listed in Table 2 below 

Table 2: Environmental Conditions in the Lagos Metropolis 

Household Statistics Average Household Size                        6.2% 

No of Households per Building                8% 

Households living in one room               75% 

Household Facilities Kitchen, Bath and Toilet                        10% 

Kitchen and Toilet                               15.3% 

Kitchen and Bath                                 14.7% 

Bath and Toilet                                    21.5% 

No Kitchen, Bath and Toilet                38.5% 

Source Of Water Supply Pipe Borne Water                                10.5% 

Public Tap                                           14.3% 

Surface Well                                        55.3% 

River                                                      4.0% 

Water Vendor                                      15.7% 

Toilet Facilities Septic Tank                                          10.0% 

Pit Latrine                                            55.5% 

Pail Latrine                                          32.5% 

Bush                                                      2.0% 

Waste Disposal Method Government/ LAWMA                         6.3%  

PSP/ Highway Managers                   10.6 %  

Burning                                               10.7% 

Scavenger/ Truck Pushers                   69.5%  

Burying                                                3.1% 

Environmental Conditions Derelict/ Near Derelict Houses           56.1% 

Dirty/ Degraded Houses                      51.9% 

Non Ideal Waste water disposal          11.5%    

Non Ideal Human Waste Disposal      48.2% 

Source: State of the Lagos Megacity Report (2004) 

 

The master plan of Metropolitan Lagos (1980) identified forty-two (42) blighted areas 

within the metropolis.  Maroko was ranked 1
st
 and had since being demolished in July 

1990 by the Lagos State Government.  Following public outcry, Lagos State 

Government with funding assistance from the World Bank conceived the 

Infrastructure Upgrading Programme for Metropolitan Lagos.  Consequnently, Four – 

Year Renewal plans were prepared for the following areas: Ajegunle, Badia, 

Amukoko, Makoko, Iwaya, Agege, Ilaje and Bariga.  A demonstration project was 

implemented in Olojowon – a section of Badia in 2005.  

This study attempts a study of poverty and environmental conditions in Ajegunle, the 

most populated shantytown in the Lagos Metropolis over a ten year period (1998 - 

2008) 
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Poverty, informal Settlements and Environmental Conditions:  

  The morphology of urban poverty, meaning its forms, patterns and structures, is 

crucial to verify manifestations of urban poverty in the local setting and is also 

necessary to locate and quantify the marginalized. According to Nuqui (1991) urban 

slums are magnified images of a severely dense residential environment that is 

plagued by continuous degradation, such as lack of order, deteriorating materials, 

perennial pollution as well as risks on welfare and security.  Bartone (1991) advances 

that the urban poor, confined to economically fragile and ecologically vulnerable 

areas, contribute to the incidence of environmental degradation and urban congestion. 

Akinbode (2002) corroborates this by saying that the concentration of the poor in 

unplanned settlements leads to the emergence of slums and shantytowns.  

Vicente et al (2001) noted that urban poverty sites can be delineated quite readily from 

an aerial view, using aerial photographs and satellite imageries. Since these areas were 

not specifically planned for development, they are characterised by lack of spatial 

pattern, smaller structures, irregular boundary demarcations, clustering and uneven  

spread, different reflectance and locational attributes. Informal settlements while 

having all these attributes also vary widely in terms of qualifying definitions, 

characteristics and quality.  Generally, an informal settlement is a residential area 

which has developed without acceptable legal claims to the land and/or permission 

from appropriate authorities to build; as a result of their illegal or semi-legal status, 

infrastructure and services are usually inadequate (Agunbiade, 2006). Srinivas(2005) 

identified key features which are common to such areas as follows; 

a Legal Characteristics: The key characteristic that delineates a squatter 

settlement is its lack of acceptable ownership of the land parcel on which it is 

built. These could be vacant government or public land, or marginal land 

parcels like railway setbacks or undesirable marshy land.  

b. Physical Characteristics:  A squatter settlement due to its inherent non-legal 

status is characterized by services and infrastructure below minimum levels.  

c. Social Characteristics: Squatter settlements are occupied by households within 

low income group,  either working as wage labor or in various informal sector 

enterprises. On an average, most of them earn wages at or near the minimum wage 

level. But household income levels can also be high due to many income earners. 

Squatters are predominantly migrants, either rural-urban or urban-urban. But many are 

also second or third generation squatters 

Furthermore, squatter settlements seem to have two or more of the following 

characteristics according to Rakodi and Leduka (2003):  

1. Their birth is usually due to rapid urbanization and rural – urban migration 

2. There is a strong correlation between urban poverty, tenure status, access to services 

and citizenship (Durand – Lasserve and Clerc, 1996, 

3. There is a prevalence of absentee landlords  

Informal Settlements are perceived both as a problem and solution to housing needs 

(Srivinas 2005). Also, Mabogunje, (1992), Bertrand, (1999) and Kombe, (1995) refer 

to it as settlements that inhabitants do not enjoy rights to an adequate standard of 

living and lack approved plans and land rights to ownership and use from recognized 

authorities. Furthermore, the definition put forward by a UN expert group defines 

informal settlements as areas that combine to various extents the following 

characteristics: inadequate access to housing; overcrowding; and insecure residential 

status or tenure. Tenure is increasingly identified as a key issue in managing the 

growth of urban areas and reducing urban poverty. Security of Tenure is a 



Poverty and environmental conditions 

809 

fundamental requirement for the integration of the urban poor and an essential step to 

the realization of housing rights. It guarantees legal protection against forced evictions 

and leads to improved living standards (Farouk, 2003). The granting of secure tenure 

is therefore one of the most important catalyst in stabilizing communities, improving 

shelter conditions, reducing social exclusion improving access to urban services, 

leveraging corporate and individual investment and improving the urban environment. 

Legal tenure at the settlement levels is often a prerequisite for the provision of basic 

services., Security of housing tenure is expected to enable the urban poor to access 

appropriate forms of credit and directly contribute to enhance their housing and living 

conditions.  

Insecure tenure has multiple consequences for poverty.  Lack of tenure hinders most 

attempts to improve shelter conditions for the urban poor, undermines long-term 

planning and distorts prices for land and services. It has a direct impact on investment 

at the settlement level and reinforces poverty and social exclusion from the point of 

view of governments, insecure tenure also has a negative impact on local taxation and 

on property and economic activities. Cost recovery for services and infrastructures is 

also difficult or impossible without proper identification of beneficiaries.  

 The existence of squatter settlements in urban areas may be inevitable phenomena. As 

long as urban areas offer economies of scale and agglomeration economies, cities will 

continue to grow, attracting migrants from rural areas, leading to more squatting. The 

degraded environments continue to deteriorate and constantly reflect the continuing 

inability of city authorities to supply infrastructural services and adequate housing; 

hence the raison d’etre for this paper. The Millennium Development Goals emphasise 

the impacts of insecure tenure and its links with poverty, and thus the role of secure 

tenure in poverty reduction. This is the main reason the environmental conditions of 

Ajegunle are being considered in line with the goals 

STUDY AREA 

Ajegunle is located at Ajeromi Ifelodun Local Government Area. The site is a major 

slum, often described as ‘jungle city’ with a multi-ethnic population of 345,634 

(baseline projection of 2006). It is the most populated slum in Lagos State and sits on 

208ha of land. Ajegunle has a population density of 750’ However, the Local 

Planning Authority reworked the population estimates for Ajegunle to 500, 000 based 

on occupancy rates, tenement rates and rateable properties in the blighted area.  . 

According to WTP Study of 1997, five resident communities make up Ajegunle, and 

consist of people from all parts of country with the dominant groups being the Ijaw, 

Ilaje, Hausa, Ibo, Urhobo and Yoruba ethnicity.  Their main occupation is trading in 

the formal and informal sectors.  The area can best be described as a residential-cum-

commercial because commercial concerns are located at the frontage of almost every 

building. Residential Land Use consists mainly of traditional compounds (bungalow) 

and Brazilian/multi-family units, usually one- storey building with corrugated iron 

sheets as roofing material.  These houses are built very close together with no 

consideration for accessibility and drainage. Commercial activities include petty 

trading and artisan workshops such as carpentry, tailoring and the like.  There are 

many day and night market with the largest being the Boundary Market, built by the 

State Government.  
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Source: Source: SNC Lavalin Report, 1995 

 

 

 

Fig. 1: Topo-planning Map of Ajegunle, Source: SNC Lavalin Report, 1995 

METHODOLOGY: 

The study adopted a Case study research design. Ajegunle was chosen based on her 

identification as the most populous informal settlement (SNCLavalin, 1995). Two 

principal data types – spatial and attributes – were considered for the study. These 

include data on socio-economic characteristics and tenure status of the residents, 

poverty profiles, physical and environmental conditions of the study areas.  Both 

secondary and primary sources were employed to obtain the necessary data.  

Data collation was done over a ten year period. Selected years were 1998, 2002 and 

2008. Target population were household heads and sampling technique was by 

systematic random sampling in which sampling was done on sixty identified streets on 

each of the sampling periods. Data collection was done through the administration of 

structured questionnaires as well as direct observation. Sample sizes were 10% of total 

number of buildings. These were 200 in 199, 174 in 2002 and 390 in 2008. 

 

DATA DISCUSSION 

The predominant gender of respondents was male in 1998 and 2008 while in 2002, it 

was female. Over 50% of respondents fell into the working age population and 

midline figures show that the population is relatively educated with many of them 

having at least secondary school education as shown in Figure 2. 

Average household size reduced over the period from 10.4 in 1998 to 7.8 in 2008. 

This may be due to emigration of people from Ajegunle to the emerging peripheral 

communities such as Mowe, Otta and Owode among others. Migrant populations also 

decreased for the same period and this may be adduced to the same reason. 

Ajegunle 
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Figure 2: Socio Economic Profile of Respondents 

Source: Field work (1998, 2002&2008) 

 

Predominant occupation in the study area was artisan in 1998 but subsequently petty 

trading. The reason for this is likely to be the influx of cheap Chinese goods which 

undermined the efforts of cottage industries. Furthermore, the democratic dispensation 

threw up fresh economic challenges as the local touts metamorphosed into revenue 

officers for the local governments and targeted artisans in particular. The ratio of 

formal to informal sector workers increased from 1:2.17 in 1998 to 1:3.35 in 2002 and 

1:6.99 in 2008. Clearly, this is a response to the low wages accruable to people of 

lower educational and professional status who had to find other means of income. 

Average monthly income responded to the minimum wage but still remain grossly 

inadequate to meet daily needs (Fig. 3). 

0

2,000

4,000

6,000

8,000

10,000

12,000

1998 2002 2008

3,205

7,295

10,060

Average Monthly 
income in Naira

 

Figure 3: Average Monthly Income (N) 

Source: Field work (1998, 2002&2008) 

 

Housing Conditions of Respondents 

The predominant housing type is the multi family unit with as many as ten households 

per building in some instances. Most cases had one household of at least six persons 

sharing a single room. 

Housing facilities were located outside in makeshift structures and shared by all 

residents in more than 70% of cases for the three years as shown in Figure 4. 
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Figure 4 : Housing Conditions of Respondents 

Source: Field Work (1998, 2002&2008) 

 

Most of the residents did not have access to pipe borne water, this figure reduced in 

2002 and went back up in 2008. This means that the public water supply that was 

instituted by the political class had broken down and people were back to their regular 

means of water supply – surface wells and water vendors. 

Majority of the respondents perceive their housing condition as poor and expressed 

dissatisfaction with the condition of housing facilities available. They described them 

variously as dirty, unsafe and unsanitary. Wastes from the makeshift bathrooms and 

toilets were not channelled and thus gathered in stagnant pools, creating breeding 

grounds for mosquitoes and other insects. 

General Environmental Conditions of Ajegunle 

Motorable access to buildings was generally unavailable across the study area. In 

2008, over 85% did not have motorable access to their homes compared with only 

52% in 1998 as shown in Figure 5. Drainage was generally open and blocked in most 

cases with the situation being particularly deplorable in 2002. The major method of 

waste disposal was by dumping along the road side; little wonder the blocked 

condition of drainages. Dumping of refuse by the road side was done by 81% of 

respondents in 1998; 2008 recorded only a slight decrease in figures (79.5%).. 

Organized open spaces were totally unavailable. Children played along the streets and 

adults turned street corners to roadside bars and betting halls. Major energy for 

cooking was the kerosene stove while alternative power source was the kerosene lamp 

in 1998 and 2002 and with the proliferation of Chinese goods, petrol generators 

became the preferred mode of power supply in Ajegunle. The environmental health 

implications were not lost on the respondents as more than 72% were able to attribute 

the frequency of air borne diseases such as throat infections and coughs to 

atmospheric pollution caused by petrol generators and kerosene stoves. Cases of 

asphyxiation were rampant, especially when the generators were kept indoors for 

safety reasons. 
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Figure 5: General Environmental Conditions of Respondents 

Source: Field work (1998, 2002&2008) 

 

Tenure Issues 

Issues of housing tenure ship, length of stay in neighbourhood and evidence of land 

registration were discussed extensively. 
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FIGURE 6: Security of Tenure 

Source: Field work (1998, 2002&2008) 

 

More people are emigrating from Ajegunle as shown in Figure 6, whereby those who 

have been resident in the community since 1980 reduced to only 53% as at 2008. 

Housing tenureship is mainly tenancy with 93% living in rented apartments in 1998. 

This figure fell to 60% in 2002 and rose considerably to 83% in 2008 thereby 

corroborating literature study of the prevalence of absentee landlords in most squatter 

settlements.  
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More than 50% of the land in Ajegunle is family owned though most of them are 

unable to produce any land title or planning approval for their properties. However, 

more people since 1998 have begun the process of registering their titles even though 

this figure is negligible. 

Income and Subsistence 

From Table 3 below, it is obvious that the average monthly income is increasing in 

numerical value. However, its purchasing power has been greatly sabotaged due to 

spiralling inflation across the country. Average monthly income is only slightly higher 

than the minimum wage in 2008. Prior to that time, average monthly income in 

Ajegunle was always lower than the national minimum wage, even though the figure 

was usually more than the UN Standard for absolute poverty. 

 Furthermore, reliance on the informal sector has increased greatly in order to meet 

shortfalls. Incidents of all members of a household contributing to family income are 

common. Apart from parents being primary income earners, children contribute by 

hawking and doing menial jobs after school. 

 

Table 3: Average Monthly Income    

 1998  2002 2008  

National Minimum Wage/ Month (N)  3,500  7,500  7,500  

Value @ June 1
st
  

US $1.OO/ N  

86.00  114.00 116.00  

Average monthly income (N) 3,205  7,295 10,060  

Average monthly income  in US ($) 37.27  63.99  86.72  

UN Minimum income Standard for 

Absolute Poverty 

30.00  30.00  37.5  

          Source: Field work (1998, 2002&2008) 

 

CONCLUSIONS  

This paper has x-rayed the poverty and environmental conditions in Ajegunle over a 

period of time. The major results from the study revealed that poverty level of the 

respondents had grown worse over the study period. Not surprisingly, the average 

monthly incomes were significantly lower than the national minimum wage for each 

of the study periods. Consequently, the housing and environmental conditions have 

been in a deplorable state over the same time period. It thereby discovered that the 

Nigerian government is merely paying lip-service to issues of slum improvement and 

poverty alleviation. The contentious issue of security of tenure was quite evident and 

reflected in an unwillingness to improve environmental conditions by the respondents. 

A high rate of emigration was also noticed as more people are emigrating from 

Ajegunle whereby those who have been resident in the community since 1980 reduced 

to only 53% as at 2008. Housing tenure ship is mainly tenancy with 93% living in 

rented apartments in 1998. This figure fell to 60% in 2002 and rose considerably to 

83% in 2008 thereby corroborating literature study of the prevalence of absentee 

landlords in most squatter settlements.  

Environmental degradation is both a cause and consequence of poverty. It is the 

poorest farmer and herdsman, the asset less households and settlers of shantytowns 

and industrial margin areas who are the most exposed to hunger, famine and 

starvation. (Olanrewaju, 2003). 
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It is obvious that poverty is on the increase in Ajegunle. Majority of the people rely on 

the informal sector to survive. Sanitation is also poor and in fact the squalor in the 

community has grown worse over the period of study. However, land titling has 

improved and people are more aware of their rights and responsibilities as residents. 

In all, the MDG Goals 1 and 7 are not being met in Ajegunle and in practical steps 

must be taken to address this.  

Urban Development and the Achievement of the Millennium Development Goals can 

be effected by a pragmatic and efficient campaign aimed at tackling poverty and 

environmental degradation. The Millennium Development Goals are interdependent. 

Achieving one will help achieve the others (Jolly, 2003).  Therefore, addressing the 

most pressing challenges of the urban poor will result in the reduction of 

environmental degradation and the achievement of sustainable urbanization in 

Ajegunle and indeed any other informal settlement.   

RECOMMENDATIONS 

Strategies for urban regeneration of Ajegunle should be hinged on the strategies of 

Pro-poor planning, Local Economic Development  and Community Engagement. 

Apart from improving the environmental quality of the area through the 

implementation of the Slum Upgrading Programme, the residents of Ajegunle must 

also be rehabilitated. Omole (2000) advocates economic revitalization as an effective 

approach to urban renewal. When the poor are economically empowered, they can be 

removed from slum areas and established in better living environments. Employment 

generation, a core aspect of pro poor planning can be applied to achieve this. 

Slum upgrading can be done through principles of community engagement.  This is 

the empowerment of people, organizations and communities to attain or restore 

viability. It does so by motivating change in the nature and stocks of both social and 

economic capital.  Such an approach is tantamount to a sort of indigenous 

development, in which local resources are assembled to kick-start the progression that 

would bring prosperity to places where it is initially in short supply.  Community 

engagement is a means for evoking participation of community members to muster 

resources and coordinate their strategic usage in support of community-based goals.  It 

aims not only to elicit the character of a desired future through community 

involvement in decision-making, but also seeks to harness the community in attracting 

needed resources and nurturing social capital gains. Whereby residents, in conjunction 

with planning authorities and local government set minimum standards of a 

sustainable environment and meet those standards within approved timeframe, an 

opportunity should be given to them to benefit from the land whether as leases or 

tenants of the government with legal documents with which they can access aid from 

formal financial institutions to better their lot. 

Pro-Poor Planning is a marriage of Community Development and Urban Economic 

Development.  Communities suffering economic insufficiency, stagnation or decline 

often seek remedies for these shortcomings through strategic economic development 

planning.  Such activity aims to amass within communities and regions the resources 

needed to insure employment opportunity, to supply necessary public and private 

goods and services, and thereby to sustain or improve the quality of life.  Healthy, safe 

and sustainable communities require means to amass wealth and resources, and the 

wisdom to invest these for the common good. As a public sector enterprise, however, 

Pro-poor Planning addresses the totality of a given jurisdiction rather more than it 

does the disparate individual communities that compose it. Both though concern 
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geographically delimited spaces. Of course the smaller the jurisdiction, the more 

homogenous and unified may be its internal social and residential configuration and 

hence the more similar and cohesive may be the populations served, and the more 

likely it will be that Community Development will be enhanced.  

Relating these recommendations to the MDS, the following are recommended. 

1. Improve the informal economy through the development of cottage and agro-

allied industries to create job opportunities (Goal 1 Target 1 and 2) 

2. Ensure appropriate preparation, implementation and monitoring of master plan. It 

is also important to adopt a green culture and promote the development of parks 

and gardens and ensure retention of adequate natural green areas within human 

settlements to maintain ecological balance and amenity. It is also necessary to 

improve the living conditions of rural communities and stimulate and sustain self-

reliant development to curb rural-urban migration. (Goal 7 target 9). 

3. Adopt an integrated approach to the provision of water, electricity, sanitation, 

drainage and solid waste management involving the community and private sector 

operators. It is also necessary to actively seek community participation in all 

activities.(Goal 2 Target 10) 

4. Develop and implement guidelines and put in place appropriate institutional 

arrangement for effective land resources management, while promoting easy 

access to land especially for low income families. Furthermore, urban renewal 

strategies must be put in plance and a framework for infrastructure maintenance 

must be implemented. (Goal 7 Target 11) 

 

p.s: Another survey will be done in 2012 in order to further chart the trend of 

development in Ajegunle and juxtapose this alongside global development indicators. 
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AN INVESTIGATIVE STUDY OF THE EFFECT OF 

DESIGN DECISIONS ON THE COST OF BUILDINGS 

D. O. Mac-Barango
1
 

Quantity Surveying Department, Rivers State University and Technology, Port Harcourt (Nigeria) 

The cost of buildings is influenced by a variety of design variables. Prospective 

building clients seldomly have empirical cost data on the impact of design variables. 

Using rates obtained from synthesized bills of quantities, priced by professional 

Quantity Surveying firms in Port Harcourt metropolis (situate in Niger Delta region of 

Nigeria), the research analyses the impact of two plans shapes (rectangular and square 

of equal sizes) and their cost implications. The statistical tool of percentile was used 

to analyze the data obtained from the BOQs and designs from the two shapes. The 

research findings establish as follows: (i) That differences exist between the initial 

total costs of the square and rectangular shaped buildings, recording a 12.56 percent 

differential, (ii) The square shaped building is higher than the rectangular one, so also 

are the elemental costs, which established percentage differentials that ranged 

between 0.53 to 17.79%. It recommends that the effect of design variables 

(specifically plan shape) and others, on the cost of designs should be well appraised at 

the early stages. The Quantity Surveyors as a cost analyst should be engaged at the 

conceptual stages of design, using the tools of cost analyses, and iterations to arrive at 

optimal design shapes.  

Keywords: design, cost, variable, project, ratio 

INTRODUCTION 

Kouskoulas and Kochin (1974), postitulated that the cost of a building is a function of 

many variables, and suggested that a set of independent variables can be selected to 

describe a project and define its cost. Kouskoulas and Kochin identified building 

locality, price index, building type, building height, building quality and building 

technology as the independent variables that define the cost.  Seeley (1983a) and 

Ashworth (1988a), have identified the following: (plan shape, size total height, shover 

height), location, the availability of mains services or the cost of their provision, the 

ground conditions and contonour profiles, the extent of demolition and site clearance, 

the specification, the length of time required, the purpose of scheme, the length of 

time as independent variables that define the cost of buildings. Seeley, further 

revealed that variations in the cost of similar building types can be accountable for the 

variables mentioned above. Shutt (1988a), also observed that the cost of a building is 

susceptible to government fiscal and monetary policies. Government uses restrictions 

on internal trades, tariffs, quotes, embargoes and balance of payments to either boost 

or deflate the economy. The prevailing circumstance or a mix of the above influence 

the cost of building materials and thus building cost (Shutt 1988b). During periods of 

recession, the aggregate demand becomes insufficient and the reverse is the case 

during boom period. These scenarios influence the cost of buildings, through the 
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adoption of monetary and fiscal policies (Begg et-al 1991). Nordberg (2000a), has 

also contended that government through the enactment and enforcement of building 

codes and planning legislation can indirectly stimulate the industry. Policies on 

taxation, import restriction on materials and machinery can influence the cost of 

buildings poor estimates, variations, inappropriate technology and design, 

inappropriate tendering and contractual procedures inefficient on-site supervision and 

construction management also influence the cost of building (Nordberg 2000b). 

According to Seeley (1976), the contract or procurement method considerably 

influence the cost of building; this is dependent on the particular circumstances.  

Aribisala (1990), has observed that for instance that during the period of 1986 

economic structural adjustment programme, the unhealthy pace of importation 

adversely affected the progress of local productions. Shash and Ibrahim (2005), have 

identified cost as one of the measures of functions and performances of building. Cost 

should be capable of being “modeled” in order that a design can be evaluated. 

Building cost models will assist in providing greater understanding and possibility of 

prediction of the effect on the cost of changing the design variables by Architectural-

Engineering firms. Design variables are parameters of a building that can be varied 

between designs while providing the same quality and amount of accommodation. The 

plan shape, storey height, number of storeys and circulation space are some of such 

parameters. Design variables are potent factors that influence the over all cost of 

building in several ways. 

BACKGROUND OF THE STUDY 

Seeley (1996) has indicated that the lower the perimeter to floor ratio, the more 

economical the proposal will be. A circular building produces the best wall floor ratio, 

but the saving in quantity of wall is usually more than offset by the lowered output by 

between 20 to 30%. Ferry and Brandon (1991), have suggested an efficiency ratio a 

multiplier measure to be adopted in adjusting the cost estimate. This efficiency ratio 

can only be used to compare buildings having similar floor areas and does not have an 

optimum reference point. In a related study Seeley (1983b) and Chau (1999), have 

introduced a shape efficiency index. This is the ratio of the perimeter of a floor plan to 

the perimeter of a square floor plan. The larger the value the more complex the shape. 

Shash and Ibrahim (2005b), have reported the outcome of a research conducted in 

Strathcyle University, have indicated that an efficiency ratio the compactness ratio 

(pop), relates the perimeter of a circular floor plan to the perimeter of a floor plan with 

the same area. The smaller the value of the index, the more complicated the shape. 

The reference point is the circle, (a square would have a compactness ratio of 88.6%) 

efficiency and yet is probably the best cost solution in initial cost terms. Mass 

compactness or volume ratio, uses hemisphere as the point of reference for 

considering the compactness of the building in three dimensions. Rectangular index is 

also called length/breadth index (LBI) is defined as the length to breadth ratio of a 

rectangular with the same area and perimeter as the building. In this index, any right-

angled plan shape of a building is reduced to a rectangle having same area and 

perimeter as the building. Tan (1999), has established that cost variations in building 

heights is affected by technology, building design, demand and institutional factors. 

The model was developed to determine the incremental cost of each floor as the 

building height increases.  

Swaffield and Pasquire (1995), have postulated that the accuracy of a cost modeling 

system is dependent on his ability to input and consider the effect of the building 
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function, level of services provision, and parameters which describe the form of the 

building. Swaffield and Pasquire (1999) as a follow up study, identified percentage of 

glazed wall area; perimeter length, total building height, volume of plant rooms and 

services cores, volume of air handled by HVAC systems, as description that may be 

useful for determining the mechanical and electrical services cost. They conclude that 

horizontal distribution volume and internal cube were the most significant variables 

for M and E services tender prediction. Ibrahim (2003), using data from a Saudi 

Arabian typical villa, with exterior dimension of 15m x 20m on two floors with a 

average storey height of 3.0 meter, established that the larger the plan area for a given 

shape, the lower perimeter/floor ratio. That is larger buildings, have lower unit costs 

(per square meter of gross floor area (GFA) than smaller-sized buildings offering an 

equivalent quality of specification. An inverse relationship is expected between 

building size and the cost per square meter (GFA). The research also concluded that 

where a choice is to be made between enclosing an area in one large building and in 

two or more smaller buildings, in so far as the external cladding elements are 

concerned, it will be more economical to provide the accommodation in the larger 

building. There is however a need for caution in the over generation and the adoption 

of the conclusion, deeper analysis of lighting and servicing requirements needs may 

render the conclusion ineffective. Ibrahim (2003), from a cost study research, 

indicated the following empirical results for the area of exterior cladding, perimeter 

floor area and relative cost for six building plan layouts that have equal floor areas of 

600m
2
 as follows: (1) Area of Exterior Cladding (m

2
), ranged between (415.68 – 

600)m
2
  (2) Perimeter floor ratio (0.69 – 1.10m

2
) (3) The relative cost. Base square 

shape ranged between (100 – 159). 

The above research findings led to the conclusions that the narrower the layout of a 

plan shape, the higher its perimeter to floor ratio, cost per square meter GFA and total 

construction cost or stated in another way, the farther a plan layout tends from a 

square shape, the higher the perimeter to floor ratio, cost per square meter GFA and 

total construction cost. The more complex, the shape of the building plan, the higher 

will be its overall cost based on an agreed floor area. The effect of layout narrowness 

on the perimeter to floor ratio and consequently cost per square GFA and overall cost 

is greater than the effect of layout irregularity. 

STATEMENT OF THE PROBLEM 

Prospective building clients seldomnly have empirical cost data on the impact of 

design variables on cost. The result is that most buildings during the tender analysis 

and construction stage are found to have over shot the client’s budget limit. 

AIM OF THE STUDY 

The research aims to examine the effects changes in design variables (plan shapes) 

have on the overall building cost and the elemental costs, with a view to establishing 

relevant cost ratios for the cost analysis application of future projects. 

JUSTIFICATION OF THE STUDY 

The quantum of building products is a function of the costs. Buildings built on same 

locations and have adopted same tendering and procurement, strategies affected by 

same level of economic factors but with dissonances in their design variables will 

result in cost differential of the buildings. Brandon (1978), cited in Townsend and 

Turner (1982), have observed that in the design process 80% of the expenditure has 

already been committed by the completion of the sketch design. The Quantity 
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Surveyor may then be faced with the task of controlling only 20% of the anticipated 

expenditure in liaison with other members of the design team. Barthurst and Butler 

(1980a), have also observed that decisions on the plan shape of building, will 

influence more than any other final cost of building. Decisions that border on plan 

shape or height are “key”, these decisions have irreversible effects on a building. 

“Incidental” decision on the other end, which can be changed up to the time of 

construction without any fundamental effect on the building decision, for instance the 

specification of tiling in bathrooms. All processes targeted towards the reduction of 

cost during the design team become justifiable. 

REVIEW OF RELATED LITERATURE 

Design variables and their effect on building cost 

The following are the design variables that affect the cost of buildings plan shape, size 

of the building, storey height, total height of the building. Seeley (1983c) has 

highlighted that the final design of a building will be influenced by a variety of 

factors: user’s wishes, planning and building regulations and requirements, site factors 

and aesthic requirements. Other factors include the form of contract, period for 

completion, structural form, extent of prefabrication and standardization and 

consideration of maintenance and running costs. Barthurst and Butler (1980b), have 

observed that the interplay between and among these variables, have made design as a 

complex activity.  The interaction of design and specification render it impracticable 

to consider separately the variables affecting building costs. Design during the early 

stages formulate ideas and direct the accommodation type, the shape of the building, 

the general form of construction and specification.  

THE EFFECT OF PLAN SHAPE ON DESIGN DECISIONS 

The plan shape will determine the wall/floor (or enclosing ratio); this subsequently 

affects the cost of external walls and windows. The lower the ratio, the better the 

value for money (Cartlidge 1976). In a related perspective Seeley (1983d), has related 

the perimeter/floor area ratio of common shapes of block of flats (U, L, Y, T), as a 

measure of the adequacy of the natural lighting, the practicability of the internal 

layout. Seeley, has observed that generally as the frontage reduces, the depth 

increases, which results in reduced light that reach the innermost parts, thereby 

increasing lighting charges. A deeper building may also result in wasteful and 

inconveniently shaped rooms. The shape of blocks of flats and depths influence the 

proportion of the external wall area to floor. The wall floor ratio varies from 1.40 for 

the most complex plans to 0.60 for the most simplex and deepest rectangular. Circular 

buildings shapes produce the best wall floor ratio, but the saving in the wall is usually 

more than offset by the much bigger cost of circular work over straight, the increased 

cost varying between 20-30%. 

 

The efficiency of shape compactness ratios 

Ferry and Brandon (1991), have however queried the wall/floor area ratio on the 

premise that it can only be used to compare buildings have similar floor areas and it 

does not have an optimum reference point. Chau (1999), introduced a shape efficiency 

index, this is defined as the ratio of the perimeter of plan to the perimeter of a square 

floor plan with the same floor area. The larger the value of the index, the more 

complicated the shape. Strathclyde University researcher’s have developed plan 

compactness ratio index, which is the ratio of the perimeter of a circular floor plan (P) 
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to the perimeter of a floor with the same area. The smaller the value of index, the 

more compacted the shape. The reference point in this case is the circle.  A square 

would have a POP ratio of 88.6% efficiency and yet it is probably the best cost 

solution in initial cost terms. The compactness ratio (VOLM) ratio uses a hemisphere 

as it reference point for considering the compactness of the building in three 

dimensions. Length/Breadth length index, this is the length to breadth ratio of a 

rectangle with the same area and perimeter as the building. The applicability of this 

index lies in the reduction of any right-angled plan of building to a rectangle having 

the larger the value of the index, the more compacted the shape. Curved walls are 

dealt with by a weighing system. 

SOME FLAWS OF THE EXISTING PLAN SHAPE INDICES 

The snag however with the indices discussed above is that only those elements that 

comprise the perimeter of the building are considered, or in the case of VOLM, the 

perimeter and the roof. Furthermore, the repercussions of shape on many other major 

elements are great. Chau (1999) observed further snags that are associated of with the 

application of these indices, most of existing plan shape indices are based on the 

geometry of the plan without reference to empirical data. The Box-Cox cost model 

was proposed. The result of the model suggest that it is better to build a regression 

model that predicts how much floor can be built with a fixed sum of money than to 

predict how much money is required construct one unit of floor space. The above 

observation, is appeared to verify Ashworth’s (1980b), work who concluded that it 

must not be forgotten that the desire to select an appropriate plan shape will need to be 

balanced against the other important criteria of planning efficiency and external 

aesthics.  The above implications require reflecting in any future models for future 

projects. 

DESIGN DECISIONS AND THEIR COST IMPLICATIONS ON 

BUILDING COMPONENTS AND ELEMENTS 

Plan shape is a “Key” design variable on building cost. The interplay between design 

and specification has made impracticable it to consider the effect of plan shape as an 

isolated variable that affect building cost. Seeley (1983e), has observed that the 

configuration and arrangement of window and doors are manifestations of the how 

plan shapes impact on building cost. Plan shape of a domestic structure have little or 

no effect on cost, this arises because of the high density of internal partitioning wall in 

a domestic building. Factory building because of their small amount of internal 

partitions, the perimeter floor area value will have its maximum effect. Cost also 

increases as the building perimeter moves further from the square. 

THE EFFECT OF STOREY HEIGHT AND TOTAL HEIGHTS 

Bathurst and Butler (1980c), have asserted that the cost of services, will increase when 

building are three or four storeys, then it becomes necessary to install lift. The effect 

however lessons as additional storeys are added provided the design is within its 

optimal limit. Constructional costs of buildings rise with increases in their heights. 

Variations in storey heights cause changes in the cost of the building without at 

altering the floor area. This notwithstanding, a greater storey may be necessitated by 

design or culture for such buildings an churches, sport halls and theatres (Seeley 

(1983f) and (Ashworth 1988c). 
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THE EFFECT SIZE ON DESIGN COST 

Bathurst and Butler (1980d), and Seeley (1983) have all agreed that building size have 

effect on the unit cost. Building size in relation to plan shape, indicate that small 

buildings will require a higher proportion of external cladding elements to floor area 

than large building where choice exist between enclosing an area in one large building 

or two or more smaller buildings. Servicing and lighting requirement serve to quality 

the conclusion. The prime reason, for this is that on costs are likely to account for a 

smaller proportion of the total cost with a larger project. Ashworth (1988d), is also a 

proponent of the cost-size theory. Larger buildings have lower unit cost than smaller-

sized projects offering equivalent quality of specification, economies of scale, 

explains the occurrence. 

RESEARCH METHOD 

The research focuses on the comparison of cost implications of design decisions on 

the geometrical plan shapes of right angled building forms (square and rectangle). 

This involved the design, preparation of bills of quantities and the analysis of data 

from the various summary of cost, obtained from both building shapes. 

RESEARCH DESIGN 

The design of the research fundamentally involved the following: 

The design of a simple block of 5NR classroom. 

The research examines the effects changes in design variable (plan shapes) have on 

the overall building cost as well as the elemental costs. 

Data for the research was generated from the design and costing of the two plan 

shapes: (i) square and (ii) rectangle. 

Bills of quantities were prepared from designs of the two shapes. 

The plan of the two shapes were of equal geometrical size (gross floor area of 97.47 

sq.m). 

Using the rates obtained from the synthesized bills of quantities, priced by 

professional Quantity Surveying firms in Port Harcourt metropolis (situate in the 

Niger Delta Region of Nigeria), the research analyzed the impact of two of the plan 

shapes and their cost implications (both the overall as well as elemental or component 

initial costs). 

The research also established index for the unit cost per square meter of gross floor 

area, from the overall building cost.  

Reliability of the Cost Data: 

The following processes and procedures were adopted to enhance the accuracy of data 

obtained: 

The same standard method of measurement were adopted and applied for the 

derivation of quantities (from the designs of the two shapes). 

The same unit rates were also applied for both the rectangular and square shaped 

designs. 

The rates used for the analysis are the synthesized rates from the professional firms; 

these rates are the rates used for tender analysis of their consultancy projects. 
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In order to further enhance the accuracy of the data, the mean values of rates obtained 

from the five (5) professional Quantity Surveying firms, were used for the analysis. 

The statistical tool of percentile was employed for the analyses of data, establishing 

differentials between the costs of the two plan shapes both for the overall cost and the 

elemental costs. 

DESCRIPTIVE STATISTICS 

Graphs in the forms of charts established the trends in overall costs as well as the 

elemental costs for both plan shapes. 

The Rationale Behind the Choice of the Design Variable (Plan Shape) 

(1) The choice of the design variable (plan shape) is predicated on the premise that 

the ratio of the perimeter wall area and floor area is an important index in the 

determination of economic unit cost of buildings. This is in turn a function of the plan 

shape of buildings. 

(2) The other design variables of storey height, total height, size of building in the 

determination and appraisal of unit cost of buildings also adopts and apply the ratio 

(perimeter wall area and floor area). 

ASSUMPTIONS AND LIMITATIONS OF THE RESEARCH 

The empirical validity of the research outcome are based on the following: 

The design adopted for the research, is a simple domestic building. 

It is assumed that the effect of location, topography, climatic and economic variables 

on cost have been considered in the pricing strategies of rates. 

The total cost did not include for certain building components: plumbing (mechanical 

and electrical services). 

The research focused on the analysis of a simple classroom block (square and 

rectangular shaped). 

The specifications are as contained in the bill of quantities used for the synthesis of 

rates. The same sets of specifications were adopted for the two different plan shapes 

(square and rectangle). 

 

PRESENTATION, ANALYSIS OF DATA AND DISCUSSION OF 

RESULTS 

4.1The data used for the analysis are as presented in Table 4.1 to 4.4 (See Appendices) 
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DESCRIPTIVE ANALYSIS 

 

Figure 4.1: Cost trends and analysis between square and rectangular shaped classrooms 

buildings. 

The descriptive statistics establishes as follows:  

The total cost of the rectangular shaped classroom building is higher than that of the 

square shaped. The rectangular shaped indicated the following: An overall cost of 

3,044,444 substructure, concrete work, wall roof, door and window, floor, paint 

elements recorded N1,132,304,289,030, N487, 600, 628, 402, 169, 330, 229, 690, 

117, 108 as cost respectively. The square shaped indicated the following: An overall 

cost of N3,781,792, whilst substructure, concrete work, wall, roof, door and window, 

floor wall and ceiling, painting and decoration, recorded costs of N1,325,440, 

N264,600, N566,440, N733,246, N224,246, N260,000, N137,730 respectively. 

DISCUSSION OF RESULTS 

The comparison of costs between the square and rectangular shaped classroom 

established the following results: 

(a) The square building indicated a higher overall cost of N3,781,792, whilst the 

rectangular shaped recovered a sum of N3,044,464 

(b) The square and rectangular shaped buildings therefrom indicated cost per 

square meter of N35.68 million/m
2
 and N28.72 million/m

2
 

(c) A total percentage differential of (12.56)% is established to exist between the 

square and rectangular shaped building.  

(d) The elemental cost percentage differentials range between (0.53 to 17.77%) for 

the various elements studied for the two plan shapes. 

(e) The square shaped building established an external perimeter wall and floor 

area ratio (index) of (1.10). Whilst the perimeter wall and floor area ratio 

(index) of the rectangular building is (1.54).  

IMPLICATIONS OF THE RESULTS OUTCOME 

i. Shape as a design variable, can impact on the cost of building having same 

floor area and same specification as shown by the outcome of the research.   

ii. The result is intandem with the expectations from theoretical background, 

where the impact of shape of simple building forms, on cost is minimal, even though, 

it is generally expected that the further the plan shape moves away from square, the 

more expensive the cost would have been. 
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iii. This research has specifically indicated that the square and rectangular shaped 

buildings have established perimeter wall area and floor area ratios (indices) of (1.10) 

and (1.54) respectively.  

CONCLUSION 

The following conclusions as they relate to the research can be drawn: (i) differences 

exist between the initial total costs of the square and rectangular shaped buildings (ii) 

the square shaped building is more economic than the rectangular shape. (iii) the ratio 

of perimeter wall area to gross floor area (wall/floor area ratio), is an important index 

in the determination of economic plan shapes. Admittedly it would not be prudent to 

over generalize  the outcome of the relationship drawn from the results of the 

research, principally due to the number of designs, nevertheless they do serve to 

establish the broad trend, the influence of plan shape (of simple buildings) on cost is 

minimal.  

RECOMMENDATION 

The research recommends that at the early stages of design, the ratio of perimeter wall 

area to gross floor area should form a good basis for the determination of economic 

plan shapes of a given accommodation size. (i) This singular consideration or variable 

can however not be appraised in isolation, amidst other competing variables that 

ensure a successful cost analysis exercise. 

Implementation for future projects 

The results of this research provides a sound basis for an informed decision for cost 

analysis of future projects.  

The number and complexity of design can however be upgraded to enhance the 

benefits of future cost analysis of projects. 

Cost models that input a wider range of design shapes (for similar accommodation) in 

future researches will provide a more viable option, with necessary adjustments for 

size, other design variables and specifications.  
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This study developed four mechanisms for authenticating the appropriateness of 

mortgage granted to eligible persons by Federal Mortgage Bank of Nigeria (FMBN). 

The mechanisms were developed sequel to need for faster and reliable methods for 

loans determination as against doing so from first principles. Data were sourced via 

Questionnaires administered through stratified purposive sampling on Estate 

Developers, Valuers, mortgagors and officials of FMBN in the States that were 

selected and studied. The only hypothesis of the study assumed no significant 

relationship between FMBN’s effective loans to particular income’s Housing and the 

number of persons that accessed the loans in the income group. Data was analysed by 

ANOVA. The results revealed rejection of null hypothesis and acceptance of the 

alternate for all income groups. Thus, loans disbursed to low, middle, and high 

incomes Housing by the FMBN during the period between 1992 and 2010 were 

reasonable in the circumstance. Iteratively, the loans disbursed (1992 - 2010) were 

verified using the four mechanisms and at least, one mechanism was found to 

replicate the effective loans disbursed by the bank in each of the States studied. Thus, 

each of the mechanisms was found best fitted for use in specific States for loans 

determination or check for loans appropriateness to particular income’s Housing in 

Nigeria. 

Keywords: authentication, effective loans, mechanisms, replicate  

INTRODUCTION 

The verification of sums allocated to specific construction projects re-assures clients / 

sponsors that the sums allocated are valid and relevant for the projects at hand. 

However, it is important that such practices be verifiable and rooted in indices that are 

typical of the economic and environmental characteristics of intended beneficiaries 

(Mogbo, 1992; Burnett, 2006; Musa, 2011).  

For instance, it is customary to obtain approximate estimates of the costs of housing 

units by determining the overall cost from unit prices of works, square enclosures, 

cubic contents etcetera, from which subsidiary calculations are made to determine the 

probable costs of such housing units at specific locations in the country. However, it is 

now possible to determine the amounts loanable to specific incomes Housing at future 

points in time depending on the potency of previous disbursements (Mogbo, 1992; 

Musa, 2011)  

Assumptions of the study 
Three assumptions were made in the study, they are:  

                                                           
1
 musamadawaki@yahoo.com 
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i. The loans disbursed (to individuals and organisations) by FMBN during the period between 

1992 and 2010 in the States studied were never diverted to other uses.  

ii. The low, middle, and high-incomes’ housing units realised from the loans were bought by 

persons from the very income groups only.  

iii. There were social, political and economic stability in Nigeria during the period under review 

(1992 – 2010). As such, inflation was not a factor in the loans determination. 

STATEMENT OF THE RESEARCH PROBLEM 

In recent times, the loans disbursed by the FMBN to persons eligible for mortgage suffers delay due 

to application of cumbersome procedures in loans determination. Also, there are difficulties sourcing 

sufficient funds for channelling to mortgagors, as well as, a growing demand for loans.  

AIM OF THE STUDY  

To evolve methods for mortgage loans determination and verification for appropriateness based on the 

economic and environmental characteristics of persons eligible for the loans in Nigeria. 

Justification for the Study 
The enabling of access to good quality Housing for citizens of Nations is enshrined in United Nation’s 

(UN) charters and constitutions of member countries (UN-Habitat, 2009). In Nigeria for instance, the 1999 

Constitution of the country, precisely, Section 16(2) (d) fundamental objectives and directive principles of 

State Policy reads; “the State shall direct its policy towards ensuring suitable and adequate shelter is 

provided for all citizens” (FGN, 1999; Ibid, 2006). This objective has being pursued through the operations 

of FMBN and activities of the Nigeria Building and Road Research Institute (NBRRI) under the 

coordination of the States and Federal Ministries of Woks and Housing (FGN, 1992; 2006). In 1992, the 

National Housing Fund (NHF) was created and its custody ceded to the FMBN to enrich the bank’s 

revenue base (FGN, 1992).  

Nigerians living in the country and earning up to the minimum national wage, must contribute 2.5 % 

of their basic earnings to the NHF for a period of not less than six months to qualify to access FMBN’s 

loans (FMBN, 2006; 2007). In addition, the mortgagor must possess above 10 % of the cost of housing unit 

to be built or purchased. Nonetheless, insufficient capital, cumbersome loans determination, and 

bureaucracy are causing delays in the mortgage approval and disbursements (Akeju, 2007; Musa, 2011). 

Consequently, the loans are collected after prolong waiting (Musa, op. cit). How best should FMBN’s 

loans be determined and disbursed? 

 LITERATURE REVIEW 

Ajanlekoko (2001) observed that housing finance is capital intensive and due to low earnings, funding 

from personal resources is slow and tedious. As such, long-term credits are the only logical options for 

financing and spreading debt repayment burden. He argued that this is necessary in order to reconcile 

issues of affordability, limitations in household income and viability of the financial requirements of 

mortgage institutions. 

Burnett (2006) observed that the fundamental issues in Housing are demographic (i.e., 

measurable characteristics of the human population such as number, distribution, growth, 

income, affordability and so forth). This is especially so in the relationships between the 

number of houses and the number of people or families to be housed. Furthermore, 

demographic trends are important in relation to housing needs and use. Demographic 



Housing loans 

833 

trends therefore, are both the degree of fit (sick) between houses and people, and the 

nature of accommodation that is required by a rapidly changing society. 

Hendershott, et al (2007) stressed that the facilitation of access to decent affordable Housing for 

members of the population is a fundamental responsibility of world governments. However, a number of 

factors have continued to impede against the attainment of this objective. The impediments are; low 

earnings by the majority, low capitalization by financial houses, land policy, and the adoption of mortgage 

disbursement replicas at variance with prevailing social and economic realities of the people. Other factors 

are; lending at high interests, short payback period, inflation, multiple-taxation, and escalating costs of 

materials and labour. They argued that only determined Public intervention measures could bring the 

desired counter effects.   

Musa (2011) argued that although mortgage finance is one of the universal sources of funds for 

Housing, people usually access this source of funds for Housing with caution. He argued that the manner 

of acquisition of the funds depends on people’s awareness, the Banks financial standing, lending 

conditions, and the people’s choice. Musa (op. cit.) noted that of the many financial institutions offering 

loans for Housing in Nigeria, the most patronized is the FMBN. But, the level of equity in access to the 

bank’s loans by the low, middle and high-income persons in the various States of the country since the 

inception of the bank has remained uncertain. Is any of the income group deliberately disadvantaged? 

Hence, there was a need to investigate the realities of the situation 

THE THEORETICAL FRAMEWORK FOR THE STUDY 
Mogbo (1992) opined that:  

when allocating funds for the construction of housing units, the allocating authorities 

should endeavour to use suitable statistical models that simultaneously takes into 

consideration the following parameters: [1] Derived revenue. [2] Anticipated revenue. [3] 

Gross national product (GNP) and gross domestic products (GDP). [4] Previous allocation 

to the housing sector. [5] Final cost/m
2 

of previous project cost. [6] Past final and initial 

construction costs and time trends. [7] the Population to be served, [8] Present and past 

trends of the population for housing stock, etc., as indices for assessing the adequacy of the 

scale of a housing project and its funding instead of unilaterally deciding on the scale and 

arbitrarily allocating the funds.    

Musa (2011) postulated that:  

FMBN’s effective loan to an income’s Housing per State of Nigeria is given by L  X 
(1  t)

 

Where: X is the equation of line of best fit in ANOVA. It is expressed as a function of funding 

to persons eligible for loans rose to power one plus rate of inflation (t) expressed over 100. But, 

in this study, t was considered as zero. (See assumptions). To what extent does the formula L  X 
(1  t)

 hold true? 

THE RESEARCH DESIGN  

The study involves:  

(i), determination of the total loan disbursed to low, middle, and high-incomes’ Housing by FMBN to 

property developers and to individual National Housing Fund (NHF)-contributors during the period 

between 1992 and 2010 in 26 selected States of Nigeria.  

(ii), determination of the effective funding by the bank to each income’s Housing by adding the FMBN’s 

total loans to Developers per State to the loans disbursed to NHF-contributors and dividing the sum 

by two. The persons granted the funds were left as they are to avoid fractions of human beings 
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(iii), ascertaining the nature of relationships between the bank’s effective loans per Housing type and the 

respective population of the three incomes persons that accessed the loans in each of the States 

selected.  

(iv), derivation and verification of formulae for FMBN’s loans grants to various incomes Housing in 

Nigeria. 

SOURCES OF INFORMATION   

The study relied on historical data sourced from developers and records of the National 

Headquarters, as well as, State branch-offices of the Federal Mortgage Bank of Nigeria (FMBN). 

 METHOD OF DATA ANALYSIS 

The variables of the study are: (1) FMBN’s effective loan to each income’s Housing per State, and 

(2) the respective population of persons from each of the three income groups (low, middle and high) that 

accessed the bank’s loans during the period between 1992 and 2010. The SPSS 13 statistical package was 

used in carry out the analyses. 

 HYPOTHESIS OF THE STUDY  

HO1 ---- There is no significant relationship between FMBN’s effective loan to particular income’s Housing 

and the population that accessed the funding in the income-group during the period between 1992 

and 2010 in the States studied. (The hypothesis seeks to test the extent of relationship between two 

variables of different units. The extent of relationship would be examined by ANOVA).  

REGRESSION ANALYSES BETWEEN FMBN’s EFFECTIVE LOAN AND 

POPULATION OF MORTGAGORS  

  

Fig. 1: FMBN’s average pooled funding to low-income’s Housing in 26 selected States. 

Results of the Regression Analyses:  

Figs. 1 to 3 are details of the FMBN’s effective funding to three incomes’ Housing (1992 - 2010) 

and mortgagors per income group in 26 selected States if Nigeria. 
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(Here, the scattered nature of the plots and lines of best-fit suggests a mild relationship between funding 

and low-income mortgagors. This is further explained under the comments in 5.1.1) 

Regression Experiment A.1 
Table 1: Equations of best-fit lines between AvFinLow and PopMotL 
Variables    Model  

df 

(n

-
x) 

Regression Equation R2 

% 
F-
cal 

F-
tab 

-
value 

 P-
value 

Status of 
the 

Relation 

Rmks 

AvFinLo

w 
Vs  

PopMotL 

 
 

 

 

Linear   

2
5 

54.78 + 0.22PopMotL 38.0

0 

14.7

2 

2.0

6 

0.050 0.001 Significan

t 
 Ho1 

Accepted 

Log.   

2

5 

-275.11 + 75.66PopMotL 49.3

0 

23.3

0 

2.0

6 

0.050 0.000 Significan

t 
 Ho1 

Accepted 

Quadrati

c 

  

2

4 

4.56 + 0.58PopMotL  53.7

0 

13.5

6 

2.0

6 

0.050 0.000 Significan

t 
 Ho1 

Accepted 

Cubic   

2

3 

-9.73 + 0.77PopMotL  - 

0.001PopMotL2  -  2.40E-

0.007PopMotL3 

54.0

0 

  

8.62 

2.0

6 

0.050 0.001 Significan

t 
 Ho1 

Accepted 

Exponen
t. 

  
2

5 

44.81 + 0.002PopMotL 36.6
0 

13.8
6 

 0.050 0.001 Significan
t 

 Ho1 

Accepted 

 

Source: Analysis of the Data from FMBN, 2011. 
key : AvFinLow = Effective funding to low-income’s Housing ; PopMotL = Population of low-income mortgagors 

Comments on the results of four models of the Regression Analyses on AvFinLow  

and  PopMotL: 

 The magnitudes of the two variables are positively related with weak R
2
 values of 

38.0%. Subsequent logarithmic, quadratic, and cubic transformations gave better lines 

of fit with fairer R
2
 values of 49.30%, 53.7 %, and 54.0 % respectively. The P-value of 

0.001 was found to be less than the -value of 0.050. Therefore, Ho1 stands accepted. That 

is, there is no significant relationship between FMBN’s effective loan to low-income’s 

Housing and the population of low-income persons that accessed the loans during the 

period between 1992 and 2010 in the 26 States Studied. In other words, the fulfilment 

of conditions for eligibility to FMBN’s loans was low amongst the low-income 

earners in the States studied compared to the fulfilment of the same conditions by the 

other income groups during the period under review (1992 - 2010). 

 

Fig. 2: FMBN’s effective funding to middle -income’s Housing in 26 selected States. 
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(Here, the alignment of the plots and lines of best-fit suggests very strong relationship between funding 

and Middle-income mortgagors) 

Regression Experiment A.2 
Table 2: Equations of best fit-lines between AvFinMid and PopMotM.  
Variables    Model  df 

(n

-

x) 

Regression Equation R2 

% 

F-cal F-

tab 
-

valu

e 

 P-

valu

e 

Status 

of the 

Relatio

n 

Rmks 

AvFinMi

d 

Vs  

PopMot

M 

Linear   

25 

-11.2 + 2.11PopMotM 99.

10 

 

2597.

68 

2.0

6 

0.05

0 

0.57

4 

NS 
 Ho1 

Rejected 

Log.   

25 

-2046 + 533.42PopMotM 53.

70 

     

27.86 

2.0

6 

0.05

0 

0.00

0 

        S  Ho1 

Accepted 

Quadrat

ic 

  

24 

 37.64 + 1.75PopMotM 99.

40 

 

1813.

06 

2.0

6 

0.05

0 

0.10

8 

NS 
 Ho1 

Rejected 

Cubic   

23 

19.45 + 2.05PopMotM – 

0.001 PopMotM2 + 2.73E-

0.007 PopMotM3 

99.

40  

 

1185.

69 

2.0

6 

0.05

0 

0.56

5 

NS  Ho1 

Rejected 

Expone

nt. 

  

24 
147.69 + 0.002PopMotM 

55.

80 

    

30.32 

 0.05

0 

0.00

0 

        S  Ho1 

Accepted 

 

Source: Analysis of the Data from FMBN, 2011. 
key : AvFinMid = Effective funding to middle-income’s Housing ; PopMotM = Population of middle-income 

mortgagors 

Comments on the results of Regression Analysis AvFinMid  and  PopMotM: 

The magnitudes of the two variables are positively related with extremely strong 

linear R
2
 value of 99.1%. Subsequent logarithmic, quadratic and cubic transformations 

gave 53.7% and about the same lines of fit with R
2
 values of 99.4 % and 99.4 % 

respectively. The linear P-value 0.574  -value 0.050. Therefore, Ho1 stands rejected. 

This means, acceptance of H1. That is, there is significant relationship between 

FMBN’s effective loan to middle-income’s Housing and the population middle-

income earners that accessed the funding during the period between 1992 and 2010 in 

the 26 States studied. 

 

Fig. 3: FMBN’s effective funding to high-income’s Housing in the 26 selected States. 
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(Here the alignment of the plots and lines of best-fit suggests extremely strong relationship between 

funding and high-income mortgagors) 

Regression Experiment A.3 
Table 3: Equations of best-fit lines between AvFinHig and PopMotH.  

Variables    Model  df 

(n-

x) 

Regression Equation R2 

% 

F-cal F-

tab 
-

valu

e 

 P-

value 

Status 

of the 

Relati

on 

Rmks 

AvFinHi

g 

Vs  

PopMot

H 

Linear   

25 

1.68 + 2.73PopMotH 97.

20 

834.

85 

2.0

6 

0.05

0 

0.49

0 

NS  Ho1 

Rejected 

Log.   

25 

-127.30 + 

65.18PopMotH 

91.

20 

248.

22 

2.0

6 

0.05

0 

0.00

0 

      S  Ho1 

Accepted 

Quadrat

ic 

  

24 

-1.74 + 3.04PopMotH – - 

0.005PopMotH
2
 

97.

30 

412.

28 

2.0

6 

0.05

0 

0.72

0 

NS  Ho1 

Rejected 

Cubic   

23 

- 4.07 + 3.36PopMotH –  

0.02PopmotH
2 
 

97.

30 

263.

50 

2.0

6 

0.05

0 

0.73

0 

NS  Ho1 

Rejected 

Expone

nt. 

  

25 
21.84+ 0.04PopMotH 

88.

50 

184.

25 

 0.05

0 

0.00

0 

      S  Ho1 

Accepted 

 

Source: Analysis of the Data from FMBN, 2011. 

key : AvFinHig = Effective funding to high-income’s Housing ; PopMotH = Population of high-income 

mortgagors 

 

Comments on the results of Regression Analysis AvFinHig  and  PopMotH: 

 The magnitudes of the two variables are positively related with strong R
2
 value of 

97.2% Subsequent logarithmic, quadratic and cubic transformations gave about the 

same lines of fit with R
2
 values of 91.2%, 97.3%, and 97.3% respectively. The linear 

P-value 0.490  -value 0.050. Therefore, Ho1 stands rejected. This means, acceptance 

of H1. That is, there is significant relationship between FMBN’s effective loan to 

high-income’s Housing and the population high-income earners that accessed the 

funding during the period between 1992 and 2010 in the 26 States studied. 

VERIFICATION OF THE FORMULAE DEVELOPED TO GUIDE THE 

LOANS GRANT 

The FMBN’s effective funding to low-income’s Housing during the period between 

1992 and 2010 was replicated by the linear model of ANOVA in Abia, Benue, Enugu, 

FCT-Abuja, Kaduna, Kano, Lagos, Nassarawa, Ogun, Ondo and Yobe States. While, 

the bank’s effective funding to the same income’s Housing in Akwa Ibom, Cross-

River, Edo, Gombe, Rivers and Taraba States was replicated by the quadratic model 

of ANOVA. Yet, in Anambra, Bauchi, Delta, Ebonyi, Katsina, Kebbi, Kwara, Niger 

and Osun States, the effective funding was replicated by the exponential model of 

ANOVA.  

The figures closest to the bank’s effective funding (determined from first principles) 

were shown in bold character. Nonetheless, the cubic estimates from ANOVA could 

have made better funding to the low income’s Housing during the period under review 

(1992 - 2010) in all the States. 
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Table 4: Verification of the Formulae developed to guide the grant to low-income’s Housing  

Table 4 gives FMBN’s effective funding to low-income’s Housing (1992 - 2010) compared to estimates from the 

formula (L  X (1  t) . t  0. Therefore, L  X).  

State Population 

of 

Low-

income 

Mortgagors 

FMBN’s 

effective 

loan to 

Low-

income’s 

Housing 

(Reality) 

(N’M) 

L
in

ea
r 

L
o

g
ar

it
h

m
ic

 

Q
u

ad
ra

ti
c 

  
C

u
b
ic

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  
  

  
  

  
  

  
  

  
  

  
  

  
  

E
x

p
o

n
en

ti
al

  

 

Comments 

 

 

 

5
4

.7
8

 +
 0

.2
2

P
o

p
M

o
tL

 

-2
7
5

.1
1

 +
 

7
5

.6
6
P

o
p

M
o

tL
 

4
.5

6
 +

 0
.5

8
P

o
p

M
o

tL
 

-9
.7

3
 +

 0
.7

7
P

o
p

M
o

tL
  

- 

0
.0

0
1
P

o
p

M
o

tL
2
  -

  

2
.4

0
E

-0
.0

0
7

P
o

p
M

o
tL

3
 

4
4

.8
1

 +
 0

.0
0
2

P
o
p

M
o

tL
 

Abia   59   85.80     

67.76 

     

4188.83 
38.78 

      -

1405.43 

44.93 Linear estimate closest to 

reality  

Akwa 

Ibom 

  26   18.80 

60.50     1692.05  19.64 
         -

113.42 

44.86 Quadt.  

estimate closest 

to reality  

Anambra 156   08.30 

89.10   11527.85 95.04    -26489.25 

45.12 Expo.  estimate 

closest to 

reality  

Bauchi 105   52.80 77.88     7669.19 
65.46 

      -

8043.28 

45.02 
- do - 

Benue  85   98.60 

73.48     6155.99 53.86 
       -

4250.35 

44.98 Linear estimate 

closest to 

reality  

Cross-

River 

493 437.70 
    

163.24 

   

37025.27 
 90.50 

  -

838635.27 

45.08 Quadt.  

estimate closest 

to reality  

Delta  53   42.10 

66.44     3734.87 35.30 
      -

1013.87 

44.92 Expo.  estimate 

closest to 

reality  

Ebonyi  65   44.80 

69.08     4642.79 42.26 
       -

1886.28 

44.94 Expo.  estimate 

closest to 

reality  

Edo 499 313.50 
    

164.56 
  37479.23 

 

293.98 

  -

869635.00 

 

45.81 

Quadt.  

estimate closest 

to reality  

Enugu 447   93.10 

153.12   33544.91 
 

263.82 

  -

625067.71 

45.70 Linear estimate 

closest to 

reality  

FCT-

Abuja 

         1386 246.00    

359.70 

104589.65  

808.44 

 -

18638366.70 

47.58 
- do - 

Gombe 295 251.50     

119.68 

  22044.59 
 

175.66 

  -

179576.23 

45.40 Quadt.  

estimate closest 

to reality  

Kaduna 100   77.20 76.78     7290.89 

  62.56 
       -

6942.73 

45.01 Linear estimate 

closest to 

reality  

Kano 175   82.00 93.28   12965.39  

106.06 

        -

37421.23 

45.16 
- do - 

Katsina  91   39.40 74.80     6609.95 

57.34 
       -

5222.94 

44.99 Expo.  estimate 

closest to 

reality  

Kebbi  85   32.60 73.48     6155.99 
53.86 

       -

4250.38 

44.98 
- do - 

Kwara             45   13.70 64.68     3129.59 
30.66 

            -

614.98 

44.90 
- do - 

Lagos 465 142.90   

157.08 

   

34906.79 
 

274.26 

     -

703680.28 

45.74 Linear estimate 

closest to 

reality  
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Nassarawa 154 101.80 88.66    

11376.53 
93.88 

       -

25480.21 

45.12 
- do - 

Niger 140  37.50 85.58    

10317.29 85.76 
       -

19129.53 

45.09 Expo.  estimate 

closest to 

reality  

Ogun 601 118.50  

187.00 

   

45196.55 
 

353.14 

  -

1519480.77 

46.01 Linear estimate 

closest to 

reality  

Ondo 250  83.40  

109.78 

   

18639.89 
 

149.56 

     -

109254.73 

45.31 
- do - 

Osun 135   41.00 84.48     9938.99 

82.86    -17146.63 

45.08 Expo.  estimate 

closest to 

reality  

Rivers 354 219.00     

132.66 

   

26508.53 
 

209.88 
 -310395.51 

45.5 

2 

Quadt.  

estimate closest 

to reality  

Taraba 148 108.30 87.34    

10922.57 
 90.40    -22610.22 

45.11 
- do - 

Yobe  491 165.40   

162.80 

36873.95 289.34  -828468.14 45.80 Linear estimate 

closest to 

reality 

Source: Data from FMBN, 2011. key:   XX = absolute values; Key: PopMotL = Population of low-income 

mortgagors. 

 

The linear model of ANOVA was found to replicate FMBN’s effective funding to 

middle-income’s Housing (1992 – 2010) in Abia, Akwa Ibom, Anambra, Cross-River, 

Delta, Enugu, FCT-Abuja, Gombe, Katsina, Kebbi, Lagos, Nassarawa, Niger, Ogun, 

Osun, Rivers and Taraba States. On the other hand, the bank’s effective funding to 

Bauchi, Benue, Edo, Kaduna, Kano, Kwara, and Yobe States were replicated by the 

quadratic model of ANOVA. Nonetheless, the only estimate to Ebonyi State was 

replicated by the cubic model of ANOVA. 

 The figures closest to the bank’s effective funding in the various States had been 

made bold. Conversely, the logarithmic estimates from ANOVA could have made 

better funding to middle-income’s Housing during the period under review (1992 - 

2010) in all the States. 

 

 
Table 5: Verification of the Formulae developed to guide the grant to middle-income’s Housing  
Table 5 gives FMBN’s effective funding to middle-income’s Housing during 1992 to 2010 compared to estimates from formulae. (L  X 

(1  t) . t  0. Therefore, L  X). 

State Populatio

n of 

Mid-

income 

Mortgag

ors 

FMBN’s 

effective 

loan to 

Middle-

income’s 

Housing 

(Reality) 

(N’M) 

L
in

ea
r 

L
o
g
a

r
it

h
m

ic
 

Q
u

a
d

ra
ti

c 

C
u

b
ic

 

E
x

p
o

n
e
n

ti
a

l 

 

 

Comments 
 

 

 

  
  

(-
1

1
.2

 +
 

2
.1

1
P

o
p

M
o

t

M
) 

  
-2

0
4
6

 +
 

5
3
3

.4
2

P
o
p
M

o
tM

 

  
  
3
7

.6
4
 +

 

1
.7

5
P

o
p

M
o

t

M
 

1
9
.4

5
 +

 

2
.0

5
P

o
p

M
o

t

M
 –

 

0
.0

0
1

 

P
o

p
M

o
tM

2
 +

 

2
.7

3
E

-0
.0

0
7
 

P
o

p
M

o
tM

3
 

  
1
4
7

.6
9
 +

 

0
.0

0
2

P
o

p
M

o
t

M
 

Abia  105   211.90 210.35 53963.10    
221.39 

          -

7879.70 
147.90 

Linear estimate closest to 
reality  

Akwa 

Ibom 

  31     61.70 
  54.21 14490.02 

     

91.89 

            -

126.50 
147.75 - do - 

Anambra   45     83.00 
 83.75 21957.90 

   
116.39 

             -

528.20 
147.78 - do - 

Bauchi 388    655.30  807.48   

204920.9

6 
716.64 

     -

408213.20 
148.47 

Quadt.  estimate closest to 

reality  

Benue 454    698.00 
946.74 

240126.6

8 
832.14 

     -

654292.61 
148.60 - do - 

Cross-

River 

  96    193.10 
 191.36  49162.32 

  

205.64 

         -

5986.12 
147.88 

Linear estimate closest to 

reality  
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Delta   19     38.60 
 28.89   8088.98    70.89 

             

10.03 
147.73 - do - 

Ebonyi   26     51.50 
 43.66 

  

11822.92 
   83.14 

             -

50.96 

147.74 Cubic  estimate closest to 

reality  

Edo   90    193.10 
178.70 

  
45961.80 

195.14 
          -

4907.15 

147.87 Log.  estimate closest to 
reality  

Enugu   18     38.90 
 26.78 

    

7555.56 
   69.14 

                 

15.39 

147.73 Linear estimate closest to 

reality  
FCT-Abuja        2103  4514.10 4426.1

3 

 

1119736.
26 

3717.8
9 

 -

65105319.10

 

151.90 

- do - 

Gombe  245    500.60   

505.75 

128641.9

0 
  

466.39 

   -

1028967.08 

148.18 
- do - 

Kaduna 116    258.50 233.56  59830.72 
240.64 

        -

10682.48 

148.02 Quadt.  estimate closest to 
reality  

Kano          95    347.30 189.25   

48628.90 
203.89 

          -

5796.45 

147.88 
- do - 

Katsina        143    464.40 290.53   

74233.06 
  

287.89 

       -

20177.30 

147.98 Linear estimate closest to 

reality  

Kebbi        328    664.60 680.88 172915.7
6 

  
611.64 

    -

246428.60 

148.35 
- do - 

Kwara        190    346.70 389.70   

99303.80 
370.14 

       -

47640.15 

148.07 Quadt.  estimate closest to 

reality  

Lagos        475    987.50 991.05 251328.5

0 
  

868.89 

    -

749429.55 

148.64 Linear estimate closest to 

reality  

Nassarawa  104    194.90 208.24   
53429.68 

  
219.64 

         -

7652.21 

147.90 
- do - 

Niger         76    154.10 149.16   

38493.92 
  

170.64 

         -

2903.36 

147.84 
- do - 

Ogun       575  1175.10 1202.0

5 

304670.5

0 
1043.8

9 

  -

1329898.05 

148.84 
- do - 

Ondo       120    343.50  242.00   
61964.40 

247.64 
       -

11970.75 

150.09 Quadt.  estimate closest to 
reality  

Osun  20      39.00  31.00     

8622.40 

    

72.64 
              4.05 

147.73 
- do - 

Rivers 178    357.60   

364.38 

 92902.76   

349.14 

       -

39125.60 

148.05 Linear estimate closest to 

reality  

Taraba  48      88.10   90.08   
23558.16 

  
121.64 

            -

658.60 

147.79 
- do - 

Yobe       428     786.50  891.88    

226257.7
6 

786.64      -

548105.60 

148.55 Quadt.  estimate closest to 

reality 

Source: Data from FMBN, 2011. key:   XX = absolute values; PopMotM = Population of  middle-income mortgagors 

 

 

Table 6: Verification of the Formulae developed to guide the grant to high-income’s Housing 

Table 7 gives FMBN’s effective funding to high-income’s Housing (1992 - 2010) compared to estimates 

from formulae. (L  X
 (1  t) 

. t  0. Therefore, L  X). 
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Abia 
18    55.10   50.82 

 

1045.94 
  51.36 

   -

54.00 
22.56 Cubic  estimate closest to reality  

Akwa 

Ibom 
13    44.40 

  37.17 
  720.04   36.94 

   -

40.30 
22.36 - do - 

Anambra 
17   47.40 

  48.09 
  980.76   48.50 

   -

51.34 
22.52 Linear estimate closest to reality  

Bauchi 
57 154.80 157.29 3587.96 155.30 

    -

126.54 
24.12 Quadt.  estimate closest to reality  

Benue 
 8   20.30   23.52   394.14   22.26 

   -
25.60 

22.16 - do - 

Cross-

River 
10   23.10   28.98   524.50   28.16 

   -

31.60 
22.24 - do - 
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Delta 
 8      22.80   23.52   394.14   22.26 

   -

25.60 
22.16 - do - 

Ebonyi 
19      51.40   53.55 1111.12   54.22 

   -

56.62 
22.60 Linear estimate closest to reality  

Edo 
25      68.70   69.93 1502.20   71.14 

   -

71.50 
22.84 - do - 

Enugu 
38    103.10 105.42 2349.54 106.56 

   -
98.72 

23.36 - do - 

FCT-

Abuja 
63    171.70 173.67 3979.04 169.42 

 -

132.30 
24.36 - do - 

Gombe 
35      15.80   97.23 2154.00   98.54 

   -

93.10 
30.58 Quadt.  estimate closest to reality  

Kaduna 
13   34.70   37.17   720.04   36.94 

   -
40.30 

22.36 - do - 

Kano 
10   31.50   28.98   524.50   28.16 

   -

31.60 
22.24 Cubic  estimate closest to reality  

Katsina 
14   35.10   39.90   785.22   39.84 

   -

43.12 
22.40 Linear estimate closest to reality  

Kebbi 
15   34.90   42.63   850.40   42.74 

   -

45.90 
22.40 - do - 

Kwara 
13    37.20   37.17   720.04   36.94 

   -
40.30 

22.36 - do - 

Lagos 
37   82.30 102.69 2284.36 103.90 

   -

96.94 
23.32 Cubic  estimate closest to reality  

Nassarawa 
 9   31.30   26.25   459.32   25.22 

   -

28.62 
22.20 - do - 

Niger 
         9   24.30   26.25   459.32   25.22 

   -
28.62 

22.20 Linear estimate closest to reality  

Ogun 
34 100.40   94.50 2088.82   95.84 

   -

91.12 
23.20 Quadt.  estimate closest to reality  

Ondo 
13   34.70   37.17   720.04   36.94 

   -

40.30 
22.36 - do - 

Osun 
12   34.00   34.44   654.86   34.02 

   -
37.44 

22.32 - do - 

Rivers 
19   57.00   53.55 1111.12   54.22 

   -

56.62 
22.60 Cubic  estimate closest to reality  

Taraba 
13   39.70 

  37.17 
  720.04   36.94 

   -

40.30 
22.36 - do - 

Yobe 32   98.60   89.04 1958.46   90.42     -
87.04 

23.12 Quadt.  estimate closest to reality 

Source: Data from FMBN, 2011. key :  XX = absolute values; PopMotH = Population of high-income mortgagors 

 

The linear model of ANOVA was found to replicate FMBN’s effective funding to 

high-income’s Housing (1992 – 2010) in Anambra, Ebonyi, Edo, Enugu, FCT-Abuja, 

Katsina, Kebbi, Kwara and Niger. On the other hand, the effective funding to Bauchi, 

Benue, Cross-River, Delta, Gombe, Kaduna, Ogun, Ondo, Osun and Yobe States were 

replicated by the quadratic model of ANOVA.  

Nonetheless, the effective funding to high-income’s Housing (1992 – 2010) in 

Anambra, Akwa Ibom, Kano, Lagos, Nassarawa, Rivers and Taraba were found to be 

replicated by the cubic model of ANOVA. However, the logarithmic model of 

ANOVA could have made more-robust funding to high-income’s Housing during the 

period under review (1992 – 2010). 

DISCUSSIONS 

ANOVA was used in establishing the four COST-CHECK FORMULAE for 

examining the appropriateness of mortgage to eligible Nigerians. However, each of 

the mechanisms was found best fitted for use in determining suitable loans to an 

incomes Housing in specific States (Tables 4, 5 and 6). The formulae demonstrates the 

links between the funds required, population of eligible persons, individual earnings 

and access to good quality Housing. Hence, the mechanisms could serve as means for 
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loans determination and checks for appropriateness as against doing so from first 

principles.  

Also, positive linear relationships were found to characterise the relationships between 

funding and mortgagors. The positive linearity suggests appreciable performance by 

the agencies charged with ensuring access to good quality Housing in Nigeria during 

the period under investigation (1992 – 2010). These discoveries concur with the 

submissions of Okonkwo (2000) and Ural (2006). 

Okonkwo (2000) submits:  

Where-ever housing finance succeeded and blossomed, the visible and invisible hands of 

the government are at work since a multitude of factors and contributors cannot be self-

controlled. He further argued that the appropriate Ministries and Agencies of government 

do always act as catalyst for many activities to happen in harmony. 

Ural (2006) argued:  

The creation of access to adequate housing through the National Housing Programmes of 

a country succeeds if and only if the public sector in that country is determined to make it 

succeed. The government and its agencies retain absolute right over the micro and macro 

economic variables that affect building construction and the housing climates within its 

domain. 

CONCLUSION 

Each of the four COST-CHECK PROCEDURES for loans determination was 

examined and found to be best fitted for use in specific States for particular income’s 

Housing. The procedures are not just checks for loans appropriateness. But, quick 

devices for loans determination to particular income’s Housing in contrast to doing so 

from first principles.  

RECOMMENDATIONS 

(a.) The four COST-CHECK PROCEDURES are recommended for patronage by the 

Mortgage Institutions (MIs) in Nigeria. However, the MIs should apply the 

PROCEDURES with caution as each procedure is best fitted for application in 

specific States.  

(b.) The Public Sector must address issues of unemployment and improved naira 

value. The FMBN on the other hand, must relax collateral and grant longer payback 

period for the low-income group. 

In the course of implementing this suggestion, the jobless be made to explore decent 

possibilities – including self-employment and working extra-time to earn more and 

save for Housing. This would promote access to land and other resources for Housing.  

 (c.) new sources of finance should be explored to augment FMBN’s current reservoir 

of loanable funds. The current channels for sourcing of funds for channelling to 

mortgagors should be re-structured to include compulsory financial contribution to the 

National Housing Fund (NHF) by employers of labour (that is; private organizations, 

the Federal, States, and Local governments). This would enable the generation of 

sufficient capital for channelling to various incomes staff Housing on a continual basis 

to take care of new entrants, serving, and retiring staff. 
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(d.) the FMBN should ensure that interests charged on loans by Primary Mortgage 

Institutions (PMIs) are within the confines of what the statutes mandated (2 % only) 

so that (total interest on the principal should not exceed 6%). The current rates of 

about 35% charged by some PMIs must be put to a halt. The Central Bank of Nigeria 

(CBN) can help in this direction. 
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A HOLISTIC UNDERSTANDING OF THE CONCEPT 

AND MEASUREMENT OF PRODUCTIVITY IN THE 

CONSTRUCTION INDUSTRY: A NEW ZEALAND 

PERSPECTIVE 

Jasper Mbachu
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1,2
School of Engineering and Advanced Technology, Massey University, Auckland, New Zealand  

The concept of productivity is not clearly understood in the construction industry. The 

inconsistency in its interpretations is behind the apparent lack of a generally 

acceptable approach to its measurement. The popular macro-economic view of 

productivity focuses solely on efficiency of resource utilization, which involves the 

input-output measurement schema; this is not helpful as a tool for performance 

measurement in the construction industry. This study contributes to filling the gap in 

the understanding and measurement of productivity by exploring a concept and 

measurement approach that resonates well with the industry aspirations and project 

focus. The full report presents the preliminary findings of a work-in-progress with 

two aims: the establishment of a holistic definition of productivity as a strategic and 

economic performance indicator; and the development of a framework for its 

measurement and use in benchmarking performance in project delivery. Following a 

two-stage qualitative data-gathering approach, personal interviews were used to 

obtain feedback from contractors and building owners of 16 recently completed 

medium to large sized industrial/ retail projects in Auckland. Content analysis and the 

multi-attribute method were used in the data analysis. Results show that, productivity 

at the project level comprises two limbs: resource efficiency (measured as the ratio of 

the value of the completed project to the total resource inputs), and goal effectiveness 

(measured as the extent to which the set project objectives were achieved, namely, 

budget, schedule and quality performance, as well as client satisfaction level). 

Practical application of the developed framework was successfully demonstrated in 

the case studies; it supports a recommendation for its use by project teams and other 

stakeholders for measuring and benchmarking productivity performance at the project 

level. The methodology could also be replicated for measuring productivity at the 

task, firm and industry levels. 

Keywords: labour productivity, multi-factor productivity, New Zealand, performance 

measurement, productivity measurement 

INTRODUCTION 

The level of productivity of the construction industry has a significant impact on any 

nation’s economy and standard of living. For instance, the New Zealand Building and 

Construction Productivity Partnership Board (PPB, 2012) reports that a 10% increase 

in the sector productivity brings about a 1% increase in the New Zealand’s GDP or a 

lift in value of around $1.5 billion annually. In Singapore, Ofori (2006) submits that 

                                                           
1
 J.I.Mbachu@massey.ac.nz  
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the productivity of the construction industry is a key determinant of the industry’s 

competitiveness and the nation’s future living standards.   

Productivity is a complex concept which can be interpreted in different ways 

depending on the application context, the objectives to be achieved and the benchmark 

for comparison. The context, objective and the benchmark in turn determine the 

criteria and the procedure to be used for the measurement and the interpretation of the 

outcome. The variations in the contexts, objectives and benchmarks have given rise to 

different forms of productivity (Durdyev and Mbachu, 2011). The most popular 

definition of productivity is given in the Organisation for Economic Cooperation and 

Development (OECD) manual as the ratio of a measure of output to a measure of 

input use (Schreyer, 2001). This economic perspective on productivity is rooted in 

efficiency, making the concept to be commonly viewed as a measure of how well 

resources are used in the production process to achieve quality outputs. 

Operationally, the concept of productivity is not clearly understood in the construction 

industry due to a number of issues such as the complexity of the process, the products 

and the participants (Ofori, 2006), and the inaccuracies and difficulties in recording 

the data (Calderon, 2001; Page and Curtis, 2010). The key issue is that the output-

input value schema which underlies the economic definition and measurement of the 

concept is not helpful to industry participants in terms of their focus on the delivery of 

the key project objectives such as cost, time, scope, schedule and quality (Mbachu and 

Nkado, 2006). There is therefore a general disconnect between our collective 

understanding of productivity as a strategic tool for measuring and monitoring project 

performance, and its use as a measure of economic development and improvement in 

the national living standard (Page and Curtis, 2010). This gap in knowledge must be 

addressed to enable the key industry stakeholders have a better understanding of the 

concept and its measurement and hence be able to initiate informed strategic actions 

for improving the industry’s productivity performance, growth and competitiveness. 

This could contribute to turning around the global decline in the industry’s 

performance as reported in previous studies (Page and Curtis, 2010; Ofori, 2006, 

Calderon, 2001).   

RESEARCH OBJECTIVES 

The key objectives of this study are two-fold: 

1. To provide a conceptual framework for a holistic 

understanding of the concept and the criteria for the measurement of 

productivity in the construction industry. 

2. To demonstrate the practical application of the 

developed model through case studies of the productivity performance of some 

construction firms in New Zealand. 

RESEARCH METHOD 

Given the qualitative nature of this study, the exploratory research method was 

adopted for gathering the empirical data based on the recommendations in previous 

studies (Saunders et al., 1997; Cooper and Schindler, 2006).  Personal interviews were 

held with owners and contractors of recently completed building projects in New 

Zealand following a case study approach. The building owners were private sector 

developers with wide-ranging portfolio of projects that cut across several purpose 

groups. However, the case studies were focused on the medium to large sized non-

residential building projects in Auckland, with values ranging from $5m - $10m. 
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Emphasis was placed on the project-level productivity measurement as this was 

identified as the most critical of all levels of productivity measurement (Adler and 

Clark, 1991; Schreyer, 2001). 

Two sets of convenience samples of clients were consulted at two stages of the data 

gathering. The first was a wider group that comprised private sector developers and 

owner-occupier clients in the two of the biggest cities in New Zealand: Auckland and 

Wellington. The information sought at this stage included the relevance of the 

developed productivity measurement model to the New Zealand context, the relative 

weights of the model subcomponents, the criteria that underpinned private sector 

client satisfaction in the New Zealand construction industry and their relative weights. 

The second group comprised the Auckland-based private sector clients of the non-

residential case study projects delineated for the model application. Information 

obtained from this group included cost information (i.e. final contract sum, planned 

and actual expenditures), schedule information (i.e. the planned and actual durations) 

and information on quality (this was obtained from the contractors as the costs for 

remedying defective works which were rejected for non-compliance). The qualitative 

data included feedback on the client satisfaction criteria identified in the first stage 

interviews, and the rating of contractor’s achievement of each criterion. The following 

subsections provide the method used for analyzing the data obtained from the 

interviews. 

DATA ANALYSIS 

Content analysis involving cross tabulation matrix was used in the analysis of the 

quantitative data as recommended by Cooper and Schindler (2006) and Mbachu and 

Nkado (2006). The multi-attribute analytical technique (Mbachu, 2008) was used to 

analyse the quantitative data. Both sets of analysis focused on computing the 

following parameters underlying the performance scores of the overall model and its 

subparts. 

1) Productivity Performance index (PPI)   

This is expressed as the sum of the effectiveness and efficiency performance scores as 

shown in Equation 1. 

 PPIi = χEffectPerf  +  ΨEfficPerf          (1) 

Where: 

PPIi  =   Productivity performance index achieved on a given project, i; 

EffectPerf =   Effectiveness performance score; 

EfficPerf = Efficiency performance score; 

χ, Ψ  = Relative weights assigned to the effectiveness and efficiency 

components, respectively, based on their relative importance as the underpinnings of 

the strategic priorities sought at the level of the analysis involved. Both constants sum 

up to unity, i.e. 

  χ + Ψ = 1 . 

   For result-orientated assessment,  χ > Ψ; for cost-orientated 

assessment,  χ < Ψ.  

2) Effectiveness performance score (Effectperf) 
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As mentioned earlier, the subcomponents underlining the effectiveness performance 

could vary depending on the objectives sought, or the strategic priorities of the 

assessor. The subcomponents that underlie effectiveness in the construction industry, 

as gleaned from the literature are cost, schedule, quality, client satisfaction and 

environmental impact. Equation 2 provides the expression for computing the 

effectiveness performance score.   

Effectperf = αCperf +  βSperf  +  κQperf  + γSatscore  +  λEnvscore             

(2) 

Where: 

 α, β, κ, γ, λ = Relative weights of the various effectiveness subcomponents; 

these add up to the relative weight of the effectiveness component; i.e. α + β + κ + γ 

+ λ  =  χ. 

Cperf = Cost or budget performance score; at the level of the project or task, it 

is expressed as the ratio of the initial estimate to the final expenditure. To avoid 

double counting, the rework costs which formed part of the quality assessment were 

excluded in this subcomponent evaluation. 

Sperf  = Schedule performance score; at the level of the project or task, it is 

expressed as the ratio of the planned duration for completing the project or task to the 

actual duration. 

Qperf = Quality performance score as indicated by the level of defects in the 

project or task; it is expressed as the ratio of the final contract sum to the cost of 

remedying the contractor’s work that was rejected due to non-compliance with 

specifications, the drawings and/ or the building code. 

Envscore= Environmental impact performance score specific to the construction 

process.  

Satscore = Client satisfaction score. This was analysed from the owner’s ratings of 

the extent to which the completed work satisfied a set of criteria underlying his or her 

value system or satisfaction on the job, as well as the relative weight of each criterion. 

Equation 3 provides an expression for computing the satisfaction score for each 

criterion. 

              

(3)  

Where: 

RwCi  = Relative weight of satisfaction criterion i. 

RpCi = Rating point assigned to satisfaction criterion i. 

3) Efficiency performance score (EfficPerf) 

As shown in Figure 1, the efficiency performance score is based on the multifactor - 

or more appropriately - the total factor productivity measure (Adler and Clark, 1991). 

Equation 4 provides the expression for its computation at the project or task level. 

                        

(4) 

Where: 
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Projval = Final value of the completed project as contractually determined; 

Projval = Total cost of the completed project incurred by the contractor. 

 

CONCEPTUAL FRAMEWORK 

The generic model of construction productivity as expounded in this research 

encapsulates the efficiency and the effectiveness perspectives as the two limbs of 

productivity. This resonates well with the needs of the industry for performance 

measurement, monitoring and control, as well as the economists’ need for the output-

input performance data. The subcomponents of the effectiveness limb and their 

relative weights could vary depending on the chosen criteria and the strategic 

priorities that underpin the assessment for effectiveness. Figure 1 shows the 

effectiveness limb of the model as comprising the five key performance indicators 

(KPIs) that underlie performance in the construction industry: cost performance, 

schedule performance, quality performance, environmental performance and client 

satisfaction (Li, et al., 2012; Mbachu and Nkado, 2006; Ofori, 2006). The efficiency 

limb is underpinned by the economic perspective. It may consist of the multi-factor 

and/ or the single factor productivity measures. However, the multifactor or the total 

productivity form of efficiency measurement was focused on in this study, since it 

provides a better measure of resource efficiency in the production process (Schreyer, 

2001; PPB, 2012).   

Figure 1 also shows that the overall productivity measure can be computed as an index 

by summing up the performance scores underlying the effectiveness limb, as well as 

the multifactor-based performance score of the efficiency limb. This approach agrees 

with the submissions of Inman and Plenert (2012) that any productivity measurement 

system should produce some sort of overall index of productivity which combines 

productivity subcomponent measures into an overall rating of performance.  

 α, β, κ, γ, χ are empirically determined relative weights or contributions of the effectiveness 

subcomponents to the realisation of the overall targets. 

 Ψ is the relative weight of the efficiency limb of the productivity measure based on the 

assessor’ strategic priority, e.g. whether assessor is result orientated or cost-conscious.  

 *Client satisfaction criterion may not be applicable at the level of task productivity 

Figure 1: Generic model of construction productivity 

[Sources: a) PPB (2012); b) Inman and Plenert (2012); Harris, 2012); c) Schreyer 

(2001); PPB, (2012); d) Ofori (2006); Li et al. (2012); e) Mbachu and Nkado (2006); 

Li et al. (2012); F) Schreyer (2001); PPB (2012)] 
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RESULTS AND DISCUSSIONS 

Survey responses 

For the first stage data gathering, sixteen private sector clients agreed to participate in 

the interviews – eleven from Auckland and five from Wellington. The buildings they 

procured included office/ commercial, retail and industrial. 

Out of the six contracting firms approached for the second stage project information, 

only four were willing to release information about their recently completed projects, 

including contact details about their clients. The two that did not participate declined 

because, for ethical reasons, the researchers did not promise to divulge their clients’ 

feedback on their project performance. The information provided by the cooperating 

firms was for industrial/ retail projects completed in the Auckland region between 

2010 and 2011. However, only sixteen, out of the identified twenty four project 

owners agreed to provide detailed information about their building projects and to be 

interviewed. The information on their sixteen projects therefore formed the basis for 

the empirical data used for the model application. In the following subsections the 

results of the data analysis were discussed. 

Relative weights and value ranges for the subcomponents of the overall productivity 

index 

Feedback from the participants on the relative weights of the subcomponents 

underlying the productivity index measurement at the project level was averaged to 

provide the mean values. Also, feedback on the lower and upper boundary values for 

interpreting the evaluated subcomponent scores within the 5-band rating continuum 

was averaged to obtain the representative values. Table 1 shows the relative weights, 

evaluation expressions and the boundary values of the subcomponents for use in the 

productivity performance index analysis for a given project.   
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Table 1: Relative weights and value ranges for the subcomponents of the overall productivity index measure 

Subcomponents of the 

overall productivity 

index score 

Sub-

component 

relative 

weight Evaluation expression (%) 

Boundary values for 

interpreting the scores 

within 5-band rating 

continuum: 

Lower 
Upper 

Cost performance 0.125 Initial estimate ÷ final expenditure < 50% > 100% 

Schedule performance 0.075 Scheduled duration ÷ actual duration < 50% > 100% 

Quality performance 0.05 Cost of remedying defective work ÷ final 

contract sum   

> 2% 0% 

Client satisfaction 

(multivariate) 

0.25 ∑ (Rating point x criterion relative weight) 1 5 

Total factor efficiency 

index score 

0.5 Project value ÷ project expenditure < 110% > 140% 

Σ 1    

 

Conceptual framework for a holistic understanding of the concept and the criteria for 

measuring productivity in the construction industry 

The building owners that participated in the first stage interviews confirmed that the 

conceptual framework developed for the study correctly modeled the productivity 

measurement criteria in the New Zealand context. 75% of the clients did not see 

environmental impact/ sustainability as part of the key criteria used by most private 

sector clients for assessing project performance. This result was unexpected, given the 

current global emphasis on sustainable development (Opoku and Fortune, 2011; Sev, 

2009). Perhaps, the difficulty in planning for, and recording and controlling 

performance in this dimension might be a key contributor to this outcome. The 

environmental performance score subcomponent (i.e. λEnvscore) was therefore dropped 

from the initial conceptual framework shown in Figure 1 and the effectiveness 

performance score expression of Equation 2. The interviewees’ feedback on the 

relative weights of the subcomponents and the criteria underlying client satisfaction at 

the project level is shown in Table 4. 

MODEL APPLICATION: ASSESSMENT OF CONSTRUCTION 

FIRMS’ PRODUCTIVITY PERFORMANCE 

Results of the practical application of the developed model to the analysis of the 

effectiveness, efficiency and overall productivity performance of the case study 

companies in their recently completed projects are presented and discussed in the 

following subsections.   

Contractor’s performance of the criteria underlying the effectiveness limb of the 

productivity measure 

Examples of the analyses for one of the case study contractor’s performance in the 

cost, schedule, quality and client satisfaction criteria for effectiveness performance in 

a completed project are highlighted in the following subsections.  
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Cost and schedule performance 

Typical analysis of the contractor’s performance in the cost and schedule criteria for a 

completed project is shown in Table 2. As highlighted in Equation 2, the analysis 

focused on the ratios between the agreed plans (budget or schedule) to the actual 

outcomes (costs or completion times). 

Table 2: Typical analysis of a contractor's performance in relation to the cost and schedule criteria 

for a completed project 

Parameters 

Cost 

performance 

Schedule 

performance 

Initial estimates -cost ($) / duration (months) (1) 7500000 24 
a 
Actual  cost/ duration ($/ months) (2) 8600000 22 

b  
%performance (3) = (1)÷(2) 87% 109% 

Criterion performance rating High Very high 

Equivalent 5-point rating score (4) 4 5 
c 
Criterion relative weight (5) 0.125 0.075 

Criterion performance score (6) = (4) x(5) 0.50 0.38 
a
Actual costs excluded costs for remedying rejected contractor’s work; the rework costs were used 

for quality analysis. 
b 

%Performance: (See Table 1): <60% = “Very low” (1); 60-70% = “Low” (2); 71-

80% = “Average” (3); 81-90% = “High” (4); >90% = “Very high” (5). Equivalent 

5-point rating points in brackets. 

c 
Criterion relative weights :(see Table 1):  cost (0.125); schedule (0.075); quality 

(0.05); client satisfaction (0.25); efficiency (total factor productivity) (0.5). 

The actual costs of the completed project as used in the analysis excluded the costs for 

remedying any contractor’s work rejected for non-compliance to specifications, 

drawings and the building code. This was to avoid double counting of this aspect of 

cost, which served as the basis for the quality analysis.  

To enable contextual interpretations of the cost and schedule performance scores, the 

interviewees’ feedback was sought on the minimum and maximum values of the 

performance scores as presented in Table 1. Their consensus was that for a completed 

project, if the outturn cost or duration was lesser or equal to the budgeted or planned 

value, the delivery performance would be at the maximum (i.e. 100%); worst 

performance would be the case where the outturn value was equal to or more than half 

the initial estimates (i.e. < 50%). Respectively, these two limits set the maximum and 

the minimum rating boundaries in the rescaled 5-band rating continuum, which served 

for interpreting the resultant performance score for each criterion. This approach was 

followed for the rest of the analyses involving re-scaling from interval scale (i.e. 5-

band rating continuum) to ordinal scale (i.e. 5-point rating). In effect, the translation 

of the raw performance scores into the 5-point Likert rating enabled uniform 

summation of the results for other subcomponents to achieve the overall performance 

index score. 

Quality performance 

Table 3 presents the results of a typical analysis of the contractor’s performance of the 

quality criterion in a completed project. 

During the interviews, participants unanimously supported the use of the cost for 

remedying rejected contractor's work as an ideal measurable indicator of the quality 

performance in a project. This is in agreement with earlier studies (Mbachu and 
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Nkado, 2006; Ofori, 2006; Takim and Akintoye, 2002) which recognized defect as a 

measurable indicator of poor quality of construction. The computation involved 

expressing the cost of rework as a percentage of the final contract sum. The 

interviewees further advised that the maximum quality performance would have been 

achieved if the project was completed with zero defects, while the least performance 

would be the case when the cost of rework as a percentage of the final contract sum 

turned out to be 2% or more. These two limits (i.e. ) 0 - 2%) were partitioned into a 5-

band rating continuum as follows: 0 - 0.4% = "Very high" (VH); 0.41 - 0.8% = "High" 

(H); 0.81 - 1.2% = "Average" (Avg); 1.21 - 1.6% = "Low" (L); > 1.6% = "Very low" 

(VL).The equivalent 5-point rating scores for the 5-band rating scale are 5, 4, 3, 2 and 

1, respectively. 

Table 3: Typical analysis of a contractor's performance in relation to the quality 

criterion for a completed project 

Parameters Cost performance 

Final contract sum ($) (1) 10000000 

Total cost of remedying rejected work ($) (2) 150000 
a 
Rework as % of total contract sum (3) = (2)÷(1) 1.5% 

b 
Criterion performance rating L 

c 
Equivalent 5-point rating score (4) 2 

c 
Criterion relative weight (5) 0.05 

d 
Criterion performance score (6) = (4) x(5) 0.10 

a,b,c
 Rework performance rating: 0 - 0.4% = "Very high" (VH); 0.41 - 0.8% = "High" 

(H); 0.81 - 1.2% = "Average" (Avg); 1.21 - 1.6% = "Low" (L); > 1.6% = "Very 

low" (VL).Equivalent 5-point rating scores are 5, 4, 3, 2 and 1, respectively. 
d
 Criterion relative weights: cost (0.125); schedule (0.075); quality (0.05); client 

satisfaction (0.25); efficiency (total factor productivity) (0.5) 

 

Client satisfaction 

Table 4 presents an example of the analysis of a contractor's performance in a project 

in relation to client satisfaction. Two variants of the analysis were presented: the first 

is an analysis based on muti-variate satisfaction model (Mbachu and Nkado, 2006), 

while the second is an analysis of the overview or overall perception on satisfaction 

level (Lucas and Donnellan, 2012). For the multi-variate model, content analysis of 

the interviewees’ feedback showed that five sub-components were perceived as the 

key underpinnings of client satisfaction at the project level. The relative weights of the 

subcomponents, as provided by the participants, are shown in the table. The highest 

priority sub-component was perceived to be client's preference to re-use the 

contractor's services for future jobs, when compared with other competitors. This 

result is at odds with earlier studies that based client satisfaction largely on the 

contractor's performance of the key project objectives, i.e. cost, schedule and quality 

(Mbachu and Nkado, 2006), or fitness-for-purpose (Yasamis, et al., 2002).  
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Contractor’s performance of the efficiency component of the productivity  

Majority of the participants’ argued that, for a production system to add value, the 

output must be greater than the input. However, in a follow up interview, the 

consensus of the majority of the participants was that the efficiency-based 

productivity index should range from 110% at the least to 140% or higher at the top 

end. This translates to marginal value-added range of 10% to 40% of the resource 

input values. This range was partitioned into a 5-band rating continuum for use in 

interpreting the computed productivity indices of the case study companies as follows: 

< 110% = “Very low” (1); 110% - 120% = “Low” (2);  121% - 130% = “Average” 

(3); 131% - 140% = “High” (4); > 140% = “Very high” (5). The equivalent 5-point 

Likert rating scale is given in the brackets. Table 5 presents the results of a typical 

analysis for one of the case study companies’ performance in relation to the total-

factor based efficiency productivity measure in a completed project. 

Table 5: Typical analysis of a contractor's performance in relation to the efficiency 

criterion for a completed project 

Total factor based efficiency index  

Final contract sum $10,000,000 

Total cost of resource inputs $8,795,530 
a 
Total factor efficiency-based productivity index (in %) 114% 

b 
Total factor efficiency rating Low 

c
 Equivalent 5-point rating for total factor efficiency rating 2 

Table 4: Typical analysis of a contractor's performance in a project in relation to multi-factor based client satisfaction 

Criteria underlying client satisfaction 

Relative 

weight 

Perf 

rating 

Satisf 

score 

1) Repurchase intentions/ future reference: Client's willingness/ preference to re-use the 

contractor's services for future jobs compared with other competitors and/ or provide quality 

reference or positive word of mouth to other clients based on the contractor’s current 

performance. 

0.30 4 1.2 

2) Contractual terms and conditions: Compliance with the terms and conditions of the 

contract; including meeting the project objectives in line with the client's strategic priorities. 

0.20 4 0.8 

3) Post-construction requirements: Fitness-for-purpose / value-for-money from the 

perspectives of the owner and the end-users; guarantees/ warrantees; plans for post-

completion response to defects/ quality issues within the defects liability period. 

0.20 4 0.8 

4) Service attitude: Customer-care; managing change orders in good faith; avoiding frivolous 

claims. 

0.10 5 0.5 

5) Relationship management: Maintaining cordial relationship with key stakeholders, 

particularly the subcontractors; avoiding/ minimising incidence that could give rise to 

disputes, rivalry, adjudications/arbitration/ litigations. 

0.10 4 0.4 

6) Statutory compliance: Meeting legal/ statutory requirements, particularly those of health 

and safety and the environment; avoiding violations that could result in infringement notices/ 

fines. 

0.10 3 0.3 

∑ 
1.00 

 

4 
a Multi-factor/ sub-component based satisfaction score:  High 4 

b Criterion relative weight (for client satisfaction) (5)   0.25 

Criterion performance score (6) = (4) x (5)   1.0 

Overview/ overall satisfaction score   High 4 

a Satisfaction score rating: 4.2 - 5 = "Very high" (VH); 3.4 - 4.2 = "High" (H); 2.6 - 3.4 = "Average" (Avg); 1.8 - 2.6 = "Low" (L); 

1 - 1.8 = "Very low" (VL). 
b Criterion relative weights: cost (0.125); schedule (0.075); quality (0.05); client satisfaction (0.25); efficiency (total factor 

productivity) (0.5) 
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Relative weight for efficiency criterion 0.5 

Total factor efficiency component of the productivity score 1 

a,b, c
 Total factor efficiency based productivity index % rating band: <110% = “Very low” 

(1); 110% - 120% = “Low” (2); 121% - 130% = “Average” (3); 131% - 140% = “High” 

(4); > 140% = “Very high” (5).  

 

Typical analysis of a construction company’s overall productivity performance in 

recently completed projects 

Typical summary of the effectiveness, efficiency and overall productivity performance 

for one of the case study companies in all the recently completed projects is presented 

in Table 6. The scores for the productivity index subcomponents in each of the project 

were analysed following the typical analytical procedures presented in the preceding 

sections. The overall productivity performance in each project was computed by 

summing the productivity index subcomponents as expressed in Equation 1. The re-

scaled 5-band rating continuum was used to interpret the effectiveness, efficiency and 

overall productivity performance scores in the context of the equivalent 5-point rating 

scale. 

Table 6: Typical summary of the case study construction company’s productivity performance in the 

recently completed projects 

Productivity index subcomponents 

Projects (in order of completion; 4 being the 

most recent) 

1 2 3 4 

Effectiveness performance scores: 

    Cost performance score 0.38 0.50 0.5 0.63 

Schedule performance score 0.3 0.38 0.23 0.3 

Quality performance score 0.05 0.10 0.15 0.15 

Client satisfaction score 0.5 1.0 0.75 0.75 

Effectiveness performance scores (1): 1.23 1.98 1.63 1.83 
a
 Effectiveness performance rating: Low High Average High 

Equivalent 5-point Likert rating point: 2 4 3 4 

Efficiency performance score 

    Total factor based efficiency performance index (2): 0.5 1 1 1 

Rating: Very low Low Low Low 

Equivalent 5-point Likert rating point: 1 2 2 2 
b
 Overall productivity performance index (1)+( 2): 1.73 2.98 2.63 2.83 

c
 Overall productivity performance rating: Very low Average Average Average 

Equivalent 5-point Likert rating point: 1 3 3 3 
a
 Effectiveness index rating (and equivalent 5-point scale): 2.11 - 2.50 = "Very high" (5); 1.71 - 2.10 = 

"High" (4); 1.31 - 1.70 = "Average" (3); 0.91 - 1.30 = "Low" (2); 0.50 - 0.90 = "Very low" (1) 
b,c

 Productivity index rating: 4.2 - 5 = "Very high" (VH); 3.4 - 4.2 = "High" (H); 2.6 - 3.4 = "Average" 

(Avg); 1.8 - 2.6 = "Low" (L); 1 - 1.8 = "Very low" (VL) 

 

The construction companies’ overall productivity performance in their recently 

completed projects 

The complete set of analyses of the productivity performance in recently completed 

projects was demonstrated in the preceding sections for one of the case study 

companies. These analyses were repeated for the remaining three companies involved 

in the case study. The results for all the companies numbered A to D are summarized 

in Table 7.  The average productivity index scores achieved in the projects show that 

company B was the most productive in the four recently completed projects, having 
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achieved an average productivity index value of 3.64. This value translates to “High” 

productivity performance level. Company C achieved average productivity rating, 

while companies D and A achieved low ratings. However, the productivity trend 

analysis in Figure 2 reveals that company C achieved the best improvement in its 

productivity performance over time in the four recently completed projects. 

Incidentally company B - the most productive of the four - achieved the slowest rate 

of improvement, going by the slope value of 5 degrees. This compares poorly with the 

slopes of 16, 21 and 20 degrees for companies A, C and D, respectively. The most 

interesting outcome of this analysis was that each of the companies experienced a 

positive trajectory in productivity performance over time. Perhaps, this could be due 

to the effect of the learning curve. Adler and Clark (1991) describe the learning curve 

as the key underpinning of progressive performance improvement over time. The 

improvement is based on task repetitions and on the associated incremental 

development of expertise. 

Table 7: Summary of the construction companies productivity performance in the recently completed projects 

Projects (in order of completion; 4 being the most recently 

completed) 

Construction companies' productivity 

performance indices 

A B C D 

1 1.73 3.25 2.2 2.05 

2 2.98 3.8 4.08 1.82 

3 2.63 4.1 2.91 2.57 

4 2.83 3.42 3.9 3.02 
a
 Average productivity index (for the 4 projects): 2.54 3.64 3.27 2.37 

b
 Productivity rating: Low High Average Low 

Productivity ranking (1 = most productive): 3 1 2 4 

Productivity trend line analysis: 

Slope (rate of change in productivity) (degrees): 16 5 21 20 

Nature of change in productivity performance: Positive Positive Positive Positive 

Improvement ranking (1= most improved/highest positive slope): 3 4 1 2 
a,b

 Productivity index rating: 4.2 - 5 = "Very high" (VH); 3.4 - 4.2 = "High" (H); 2.6 - 3.4 = "Average" (Avg); 1.8 - 

2.6 = "Low" (L); 1 - 1.8 = "Very low" (VL). 
 

 

 

 

Companies: 

Recently completed projects (in order of completion, 4 being the most 
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Figure 2: Trend analysis of the construction companies’ productivity performance 

in the recently completed projects 
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CONCLUSIONS 

This study aimed to develop a conceptual framework for a holistic understanding of 

the concept of productivity and how it can be properly measured in the construction 

industry. The developed conceptual framework presents project level productivity as 

comprising two limbs: the effectiveness and the efficiency limbs. The effectiveness 

limb is concerned with the evaluation of the extent to which the set targets or project 

objectives have been achieved in the project implementation process. The key 

underlying subcomponents of the effectiveness limb are performance outputs in 

relation to the cost, schedule and quality targets as well as the level of client 

satisfaction. The efficiency limb is based on the total factor productivity measure, 

which is expressed as the ratio of the completed project value to the final project 

expenditure. An additive algorithm was devised for bringing together the 

subcomponent performance scores into an overall productivity performance index 

score for the completed project.  

Practical application of the developed model was demonstrated in case studies of four 

medium to large sized contracting firms using sixteen of their recent projects 

(completed between 2010 and 2011). The criteria underlying client satisfaction were 

found to comprise repurchase intentions, compliance with the contractual terms and 

conditions, fitness-for-purpose, relationship management, and statutory compliance. 

The average productivity performance of the four companies in their recently 

completed projects served as the basis for comparing their performance. Trend 

analysis of the productivity performance of the companies over time showed positive 

slope in each case, implying a continuous improvement in their productivity as they 

completed one project and moved on to the next. This might be explained by the 

learning curve as the underpinning of gradual improvement of productivity and 

performance based on task repetitions and associated incremental development of 

expertise (Adler and Clark, 1991). The trend line scope analysis provided the basis for 

comparing the rate of improvement of the companies in the project productivity 

performance over time. It was found that the most productive firm on the basis of the 

average productivity performance had the least rate of productivity improvement; 

perhaps, this might be due to complacency. 

The successful application of the developed model in measuring the productivity 

performance of the case study companies demonstrated its usefulness and practicality. 

The model has contributed to knowledge by providing holistic insights into the 

concept and measurement of productivity at the project level. Following the approach 

used in this study, key industry stakeholders would be able to initiate informed 

strategic actions for improving the industry’s productivity performance, growth and 

competiveness. Given the limited number of projects investigated in the study, it is 

recommended that wider studies be undertaken in the future, following the approach 

used in the current study. This would enable more reliable and valid generalization of 

the findings beyond the limited study scope.   
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KNOWLEDGE AND SKILLS REQUIRED FOR 

CONTRACTORS’ HIGH PRODUCTIVITY AND 
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SKILLING NEEDS OF THE NEW ZEALAND 

CONTRACTORS 

Jasper Mbachu
1
 

School of Engineering and Advanced Technology, Massey University, Auckland, New 

Zealand  

Lack of requisite knowledge and skills amongst industry operators had been identified 

as part of the key contributors to the continuous decline in the productivity and 

performance of the New Zealand construction industry. This paper presents the 

preliminary findings of an exploratory study aimed at establishing the key knowledge 

and skills for high productivity and performance of contractors in construction project 

delivery. Through personal interviews, feedback was received from contractors, 

construction project management consultants and clients. Content analysis and multi-

attribute methods were used to analyse the empirical data. Results indicated three 

broad categories of knowledge and skills which support high productivity and 

performance of contractors in construction project delivery: technical, managerial and 

generic knowledge and skills. In total 20 out of the 24 identified skills and knowledge 

underlying the three broad categories were found to have moderate to high impact on 

contractors’ productivity and performance. The levels of the contractors’ strengths in 

the identified skills and knowledge areas were also analysed. Using a 3x3 Impact-

Strength dimensional mapping, 7 skills and knowledge areas were found to be critical 

due to their high impact on productivity and performance and the contractors’ 

weaknesses in them; these are: project management and leadership; risk management; 

financial management, accounting and cash flow management; strategic and change 

management; IT, computer literacy and BIM; and numeracy and problem-solving. 

The identified critical skills and knowledge are therefore recommended as the basis 

for a contractor education and training programme aimed at improving contractors’ 

productivity and performance in the New Zealand construction industry. 

Keywords: construction contracting, construction productivity and performance, New 

Zealand, project delivery 

INTRODUCTION 

Recent advances in technology, the increasing complexities of projects and the project 

environment, and the ever-changing needs and expectations of construction clients 

demand better than a ‘business-as-usual’ approach to the way projects are planned and 

implemented. The technologies, knowledge and skills with which routine jobs were 

executed in previous years are no longer adequate for the challenges and competitions 
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in today’s business landscape. Technical efficiencies are no longer enough; a broad 

range of knowledge and skills is now a must-have for survival, growth and sustenance 

of every business. This is heightened by the increasing emphasis on the knowledge 

economy. The US Congress (1990) argues that, “increasingly, the competitive edge 

will go to the company or country with flexible, well trained workers who can adjust 

quickly to rapidly changing demands and who have the skills and knowledge to fully 

exploit new technology; such workers are key to the creation of more productive, 

effective enterprises - the kind likely to contribute to raising living standards”. 

Mbachu (2011) submits that resistance to change, which is a major obstacle to radical 

transformation within the construction industry, is rooted in the industry operators not 

having the skills and knowledge required to embrace the change. The US Congress 

(1990) also noted that the basic skills and knowledge of the workers need to be 

upgraded before they can benefit from technological advances and workplace 

transformations. 

Past studies have reported diminishing trends in the productivity and performance of 

the construction industry relative to the aggregate economy in several developed 

countries such as the US and Canada (Calderon, 2001), Singapore (Ofori, 2006), New 

Zealand (Ian and Page 2007) and Australia (Royal Commission, 2002), and the UK 

(Cabinet Office, 2011). The US Congress (1990) and the New Zealand Building and 

Construction Sector Productivity Partnership Board (NZBCSPP, 2012) allude the poor 

productivity and performance of the construction industry to shortage of skills and 

knowledge, among other factors. The NZBCSPP (2012) premised its built 

environment skill strategy on the conviction that developing and deploying the right 

skills and knowledge could help increase the sector productivity by ensuring work is 

done more efficiently and safely, reducing staff turnover, increasing morale, and 

reducing rework and fragmentation. This underscores the need to explore the skills 

and knowledge that are essential for productivity and performance in the construction 

industry. 

In the construction supply chain, the contractor is the key player that maintains vital 

links with other role players. If the contractor is equipped with the cutting edge 

knowledge and skills that underpin productivity and performance, these would diffuse 

readily through the system via the contractor-interfaces with the other key 

stakeholders such as the client, consultants, suppliers and subcontractors. A focus on 

the contractor’s upskilling needs is therefore crucial. In relation to this, Egbu (1999) 

argues that “Now,  more than  ever  before, the  acquisition of relevant  skills,  

knowledge  and  competencies for  the  day to  day  management  of  construction  

activities,  in  an increasingly competitive environment, is the overriding concern” (p. 

29). 

Though emphasis is on the skills and knowledge that ensure successful project 

delivery, it can be argued that such skills and knowledge could enable the contractor 

run a successful business, remain competitive and achieve a sustained growth. 

SKILLS AND KNOWLEDGE FOR IMPROVING THE 

CONTRACTOR’S PRODUCTIVITY AND PERFORMANCE 

IN PROJECT DELIVERY 

Productivity and performance can be interpreted differently depending on the context 

and the objectives sought. In the context of construction project delivery, productivity 

and performance refer to the contractor’s ability to deliver the key project objectives 



Productivity and performance 

861 

in the most cost-effective manner; the key project objectives being cost, schedule, 

scope and quality (Chan and Chan, 2004; Mbachu, 2008).  

Egbu (1999) makes a distinction between skills and knowledge. Skills comprise the 

activities or patterns of behaviour which workers undertake in order to accomplish a 

given desired outcome. On the other hand, knowledge is the ideas, wisdom and facts 

workers acquire through experience, theory and practice; the acquisition of which 

gives them an ability to understand. In the context of this study, knowledge is the 

insight or understanding of facts, truths, principles or procedures which a worker gains 

through a formal or informal learning process, or through education and training. 

Skills refer to the practical ability or competencies a worker gains from applying 

knowledge over time in a hands-on work setting. 

Several studies have been undertaken on the key skills and knowledge required for 

successful project delivery and contracting (Egbu, 1999; Walker and Shan, 2002; 

Eom, et al. 2008). Emphasis has been understandably placed on technical competency 

as this underlies quality and effectiveness of the project delivery. However, Chaplin 

(2010) is of the opinion that the most technically qualified contractors do not 

necessarily win the most work, excel in project delivery and run successful 

businesses; arguing that, as small businesses, contractors need a balanced range of 

competencies that include marketing, sales, negotiation and business skills. 

Negotiation skills are particularly important because certain contracts have terms and 

conditions that could pose risks and cash flow problems to the contractor’s overall 

ability to deliver a project successfully and profitably. Negotiation skills could enable 

the contractor achieve favourable bargains that could reduce risks and imminent cash 

flow problems on a job (Chaplin, 2010). Through negotiations, a contractor could 

avoid conflicts and disputes, thereby avoid costly and time-consuming adjudications, 

arbitrations or litigations. 

Chaplin (2010) also believes that business, financial and accounting skills are equally 

important, as they help the contractor to make sound economic and financial decisions 

that result in better project outcomes, especially as it relates to making the best use of 

financial and tax advantages. The misperception is that a contractor does not need 

such skills as there are accountants and independent financial advisers whose job is to 

help the contractors make the best financial and commercial decisions. However, it 

makes a huge difference if the contractor can acquire the basics of these skills and 

knowledge and utilize them to guide his or her day-to-day decisions and initiatives.  

One of the most talked-about skill and knowledge that underpin innovation, 

productivity and performance, and that is perceived to shape future directions in the 

way buildings are designed, constructed and operated, is the building information 

modeling (BIM). The construction industries of some developed countries are 

increasingly being tasked to adopt BIM in project design and documentation 

processes. For instance, contractors aspiring to tender for government projects in the 

UK have up to 2016 to adopt BIM or miss out on the government tender awards. This 

followed the recent UK government’s announcement in its BIM strategy requiring 

“fully collaborative 3D BIM for its projects by 2016, with all project and asset 

information, documentation and data being electronic as a minimum” (Cabinet Office, 

2011, p.14).  

The Autodesk (2012) identifies several benefits of BIM including the ability to help 

the contractor visualize and simulate more efficient construction workflows and build 

better buildings. The key argument is that with the greater insights provided by the 



Mbachu 

862 

BIM, project teams could collaborate, communicate and share data more effectively 

throughout the planning and construction phases of the project, thereby improving 

productivity and performance. The contractor could rapidly generate materials take-

off to maintain more accurate cost estimates or aggregate existing design data to more 

clearly visualize the whole project. It could help to simulate scheduling, identify 

interferences and gain insights and predictability into the project constructability as 

the work is being implemented. Overall, BIM supports a comprehensive work flow 

solution that could help the contractor build and communicate more effectively, and 

gives the contractor the added flexibility to adapt easily to changing project and team 

requirements.  

The Associated General Contractors of America (AGCA, 2011) also identify further 

benefits of BIM to include:  

- The ability to visualize what is to be built in a 

simulated environment; this helps to identify and resolve at the onset any 

potential collisions or constructability issues in the assembling process. 

- Fewer errors and corrections on site; these give rise to 

higher quality at a lower cost; 

- The ability to do more ‘what if’ scenarios, such as 

looking at various sequencing options, site logistics, hoisting alternatives, 

costs, etc. 

- The ability for the building owner and users to 

visualize the end product and request for changes or confirm the design at the 

early stage, thereby minimizing late stage change orders and associated issues. 

- Fewer callbacks at the post construction phase; these 

help to lower warranty and repair costs. 

- The ability to feed design data direct to machine tools, 

thereby creating a link between design and manufacture, which eliminates 

unnecessary intermediaries. 

However, the key barriers to an industry-wide uptake of the technology include 

incompatibility of the various 3D models for the architectural and engineering 

services designs, low computer literacy, resistance to change, lack of standards and 

protocols, and the differing requirements of clients and lead designers (Cabinet Office, 

2011). 

Contractors are also increasingly being required to have skills and knowledge of life 

cycle analysis and costing, especially for projects procured by owner-occupiers and 

the government. This requires a shift of focus from the capital or initial costs to whole 

of life costs and assessment. For instance, irked by the increasing incidences of post-

handover defects, the UK government now requires those who design and construct 

buildings to work towards integrating their design and construction of an asset with 

the operation phase and to assure their operational performance for a period of three to 

five years (Cabinet Office, 2011). Furthermore, the UK government emphasizes on 

coordination and leadership, value management, supplier relationship management 

and client relationship management as the key competencies for success, which 

suppliers in the construction industry must have (Cabinet Office, 2011). 

Overall, there is no lack of information on the key skills and knowledge required of 

the contractors and other key role players for the successful implementation of 

projects. In fact, one gets bewildered by the information overload. What is lacking is 

lacking is a prioritization of the key skills along the lines of their relative levels of 

importance or impact on productivity and performance, the extent to which 
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contractors possess the high impact skills, and hence a clear understanding of where 

the critical skills gap exist. This information could support the agenda for further skill 

development through education and training of the contractors.     

OBJECTIVES 

The key objectives of this study were to provide answers to the following research 

questions. 

What skills and knowledge underpin high productivity and performance of contractors 

in project delivery, and how could these be prioritized in terms of their relative 

contributions to productivity and performance outcomes? 

To what extent do the New Zealand contractors possess the identified key skills and 

knowledge for high productivity and performance? 

What critical skills and knowledge should inform contractor education and training for 

improved productivity and performance in project delivery?  

METHODOLOGY  

Face-to-face interviews as well as telephone interviews were conducted in two phases 

with the directors of consulting, contracting and private sector client organizations in 

the three largest New Zealand cities: Auckland, Christchurch and Wellington. At the 

first phase, pilot interviews were conducted with a convenience sample of 

interviewees comprising 5 contractors, 4 consultants and 3 private sector clients. The 

aim of the pilot interviews was to identify the key skills and knowledge that support 

high productivity and performance of contractors. The second phase involved the use 

of structured but open-ended interview schedules designed using the recurring themes 

established at the first phase. The interview schedules were first pre-tested for clarity 

and relevance before being used to interview a wider group of contractors, consultants 

and private sector clients in the New Zealand building industry.  

DATA ANALYSIS 

Content analysis was used to analyse the interviewees’ feedback at the pilot interview 

stage; this helped to identify the recurring broad and sub- categories of the skills and 

knowledge areas so that they could be rated by interviewees at the second survey 

stage.  

Multi-attribute analysis was used to analyse the ratings of the interviewees at the 

second stage quantitative surveys. The analysis followed the procedure recommended 

by Mbachu (2008); it aimed at establishing the mean (MR) of the respondents’ ratings 

of each variable in a given subset. Equation 1 presents the expression for this purpose. 

 MR =  +  +  +   =                             

(1) 

Where:  

- ai entries are the proportions of the responses associated to a rating point, and  

- bi entries are  the Likert rating points ranging from 1 (i.e. the lowest value) to n 

(the highest value). 
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Mbachu (2008) submits that sorting the MR values in diminishing order of magnitude 

provides the ranks of the variables which can be used to prioritise them according to 

their relative levels of impact or importance.  

RESULTS AND DISCUSSIONS 

Demographic profiles of the interviewees 

Thirty six contractors, consultants and clients agreed to participate in the second stage 

quantitative interviews. These comprised 13 directors of medium to large contracting 

firms, 12 construction project management consultants and 11 clients. The client 

group comprised 7 directors of property development companies and 4 facilities 

managers of education facilities. However, feedback was received from only 30 

interviewees, as 3 contractors, 1 consultant and 2 property directors requested that the 

interviews be rescheduled at a later date due to urgent commitments that surfaced 

within the interview period. All the 30 interviewees had over 15 years of experience in 

their various roles. They also had qualifications in construction related disciplines: 10 

had degrees, 15 had diplomas while 5 had certificates. Their senior management 

status, depth of experience and education added to the quality of their feedback on the 

key issues. 

Skills and knowledge for high productivity and performance of contractors 

The result of the analysis of the feedback given by the interviewees at the pilot survey 

stage showed that skills and knowledge for high productivity and performance of 

contractors could be broadly categorized into three themes: technical, managerial/ 

business and generic skills and knowledge. The subcomponents of each theme are 

shown in Table 1. Results of the analysis of the interviewees’ ratings of the 

subcomponents showed that the trade-specific technical know-how was perceived as 

the skill and knowledge area that had the highest impact on the contractor’s 

productivity and performance in project delivery. Perhaps, this finding might be due to 

the fact that subcontractors handle 75 – 85% of the construction work (Mbachu and 

Nkado, 2007), making trade-specific technical knowledge a must-have skill and 

knowledge for effective subcontractor management; this has been identified by Eom, 

et.al (2008) and Mbachu (2008) as the key determinant of project success. Other 

technical skills and knowledge having high impact on contractor’s productivity and 

performance in project delivery are building code, blueprint reading and 

specifications, and construction technology.  

Within the management/ business theme, project management and leadership were 

perceived as the skills and knowledge set having the most profound impact on a 

contractor’s productivity and performance in project delivery. This result corroborates 

Egbu’s (1999) finding that leadership, forecasting and planning are among the most 

important skills and knowledge for success in delivering refurbishment and general 

construction work. Other high impact managerial/ business skills and knowledge 

include risk management; contract and compliance management; financial 

management, accounting and cost/ cash flow management; and strategic and change 

management. 

The generic skills and knowledge domain contains four high impact subcomponents: 

IT, computer literacy and the building information modeling (BIM); negotiation and 

dispute resolution; decision making and operations research; and numeracy and 

problem-solving. These findings agree with Sir John Egan’s foreword comments in 

Flanagan et al. (1998) that “technology has the potential to become an important 

enabler in the transformation of the business environment as a powerful and cost-
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effective tool for putting valuable changes into effect” (p.3).  Also, Cheung (1999) 

demonstrates that negotiation and dispute resolution skills could help the contractor 

minimize the escalation of hostility and costs in a project, thereby resulting in more 

successful outcomes.  

Feedback freely supplied in the open-ended sections of the interview schedules 

During the second stage quantitative interviews, some interviewees provided 

additional inputs in the open-ended sections of the interview schedule. Content 

analysis of the freely-supplied inputs showed no new knowledge and skills within the 

technical and managerial/ business domains. The feedback was largely rewordings of 

the already identified constructs. However, new additions were made by 60 – 75% of 

the interviewees under the generic skills and knowledge domain. These included 

resilience, flexibility/ adaptability to change, can-do attitude, multi-tasking/ multi-

skilling, focus and forward-looking. The inputs were not rated and so their relative 

impact on productivity and performance could not be analysed. 

Figure 1: Impact-Strength mapping of the identified skills and knowledge based on 

their impact on productivity and performance and the contractors’ strengths 

Critical skills and knowledge underpinning contractor education and training for 

improved productivity and performance in project delivery 

At the second phase quantitative surveys, interviewees also rated the extent to which 

New Zealand contractors possessed the key skills and knowledge for high productivity 

and performance in project delivery. The results of the analysis of the interviewees’ 

feedback are presented in Table 1; these show 24 skills and knowledge areas, 20 of 

which were found to have moderate to high impact on contractor’s productivity and 

performance in project delivery. Figure 1 presents the mapping of the identified 24 

skills and knowledge on a 3x3 Impact-Strength matrix chart. Each skill and 

knowledge was located on the vertical axis of the chart using its score of the relative 

level of impact on productivity and performance, and on the horizontal axis using its 

score of the contractors’ strength level in the skill and knowledge area.  

The mapping helped to segregate the skills into 9 segments on the impact – strength 

dimensions. The skills and knowledge in the high-impact low-strength segment are the 

critical skills and knowledge for improvement. The chart shows 7 sets of critical skills 

and knowledge which would form the basis for a contractor education and training 

programme aimed at improving contractors’ productivity and performance in the 

industry; these are project management and leadership; risk management; financial 

management, accounting and cash flow management; strategic and change 

management; IT, computer literacy and BIM; and numeracy and problem-solving.  

These findings support Chaplin’s (2010) argument that a contractor needs a broad 

range of skills and knowledge to be able to deliver on project expectations and 

objectives. The importance of project management skills and knowledge has also been 

highlighted in previous studies. For instance, Walker and Shan (2002) argue that 

planning and control, organization and team competence are key to successful project 

delivery. The critical nature of the contractors’ deficiency in the cash flow 

management skills and knowledge was also highlighted by Mbachu (2011) as being 

one of the sources of the contractors’ payment risks and cash flow problems which 

could constrain successful project delivery.  
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The finding that numeracy is a key skill and knowledge area that requires urgent 

attention in the New Zealand construction industry is consistent with similar findings 

in an adult literacy and life skills (ALL) survey carried out in 2006 (NZBCPP, 2012). 

The survey found that 52% of the workers in the sector had low numeracy skills. 

It was also surprising that communication was not accorded high priority in terms of 

its impact on productivity. This is at variance with established facts in previous 

studies. For instance, Loosemore (1999) finds that communication problems were 

among the most significant contemporary challenges facing construction project 

managers and contractors. Perhaps, the research participants viewed this as not critical 

because they believed the industry was already doing well in this aspect.  
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Table 1: Skills and knowledge for high productivity and performance of contractors in project delivery 
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innovation, productivity and 

performance 
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3 2 1 3 2 1 

% % % % % % 

T Technical skills and knowledge 

T1 Trade-specific technical know-how 67% 33% 0% 30 2.67 High 97% 3% 0% 30 2.97 High 

T2 Building code and regulations 63% 37% 0% 30 2.63 High 63% 37% 0% 30 2.63 High 

T3 Blueprint reading and specifications 50% 47% 3% 30 2.47 High 57% 43% 0% 30 2.57 High 

T4 Construction technology 43% 50% 7% 30 2.37 High 93% 7% 0% 30 2.93 High 

T5 Procurement and contract bidding 

strategies 

33% 57% 10% 30 2.23 Moderate 50% 50% 0% 30 2.50 High 

T6 Plant/ equipment technical know-

how and selection strategy 

27% 60% 13% 30 2.13 Moderate 47% 53% 0% 30 2.47 High 

T7 Materials technology and selections 

strategy 

27% 57% 17% 30 2.10 Moderate 40% 57% 3% 30 2.37 High 

M Managerial/ business skills and knowledge 

M1 Project management and leadership 97% 3% 0% 30 2.97 High 13% 27% 60% 30 1.53 Low 

M2 Risk management 93% 7% 0% 30 2.93 High 10% 23% 68% 31 1.42 Low 

M3 Contract and compliance 

management 

90% 10% 0% 30 2.90 High 30% 17% 53% 30 1.77 Average 

M4 Financial management, accounting, 

cost/cash flow management 

93% 7% 0% 30 2.93 High 7% 10% 83% 30 1.23 Low 

M5 Strategic and change management 90% 7% 3% 30 2.87 High 7% 7% 87% 30 1.20 Low 

M6 Teamwork and relationship 

management 

47% 37% 17% 30 2.30 Moderate 27% 17% 57% 30 1.70 Average 

M7 Human resources management 40% 47% 13% 30 2.27 Moderate 10% 7% 83% 30 1.27 Low 

M8 Business and administration, record 

keeping 

7% 13% 80% 30 1.27 Low 13% 17% 70% 30 1.43 Low 

M9 Marketing and public relation 

management 

7% 33% 60% 30 1.47 Low 7% 17% 77% 30 1.30 Low 

G Generic skills and knowledge 

G1 IT; computer literacy; BIM 67% 27% 7% 30 2.60 High 3% 7% 90% 30 1.13 Low 

G2 Negotiation and dispute resolution 50% 40% 10% 30 2.40 High 87% 13% 0% 38 2.87 High 

G3 Decision-making; operations 

research 

47% 47% 10% 30 2.40 High 30% 20% 50% 30 1.80 Average 

G4 Numeracy and problem-solving 43% 50% 7% 30 2.37 High 91% 9% 0% 34 2.91 High 

G5 Communication 

33% 50% 17% 30 2.17 Moderate 

40% 27% 33% 30 2.07 Average 

G6 Legal 23% 53% 23% 30 2.00 Moderate 13% 10% 77% 30 1.37 Low 

G7 Social/ networking 7% 20% 73% 30 1.33 Low 94% 6% 0% 32 2.94 High 

G8 Politics 10% 10% 80% 30 1.30 Low 89% 11% 0% 36 2.89 High 
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The perception that social/ networking skills had little impact on productivity and 

performance is also a surprise, given its linkage with teamwork and relationship 

management. It also conflicts with the findings of Access Economics (1999) that 

networks, especially international linkages could allow inflow of new concepts, 

technologies and management and financial practices which are crucial to cutting edge 

knowledge, productivity and performance. Again, the interviewees might have been 

influenced by the contractors’ high competencies in these skills and knowledge and 

therefore thought that there were no real issues. 

 

M1 (Proj mgt & leadership)
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Contractors' strength  

 

It should be noted that some of the skills such as networking and marketing which 

were identified as having low impact on productivity actually could help the 

contractor achieve success by sourcing and winning jobs. However, the focus of the 

study was on those skills and knowledge which could have significant impact on 

productivity and performance of the contractors in project delivery. 

CONCLUSION 

Lack of requisite knowledge and skills amongst industry operators had been identified 

as part of the key contributors to the continuous decline in the productivity and 

performance of the New Zealand construction industry. This paper has presented the 

preliminary findings of an exploratory study aimed at establishing the knowledge and 

skills for high productivity and performance of contractors in construction project 

delivery, and the contractors’ deficiencies in these, as the basis for recommending 

areas for further education and training. 20 skills and knowledge areas were found to 

have moderate to high impact on productivity and performance of contractors in 

project delivery. The identified skills and knowledge areas were aggregated into three 

broad categories: technical, managerial/ business, and generic skills and knowledge. 

Trade-specific technical know-how; project management and leadership; and IT, 

computer literacy and BIM were identified as the skills and knowledge areas that have 

the most profound impact on contractors’ productivity and performance in project 

delivery within the respective broad categories.  Mapping of the identified skills and 

Critical skills 

and 

knowledge 
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knowledge on an Impact-Strength chart showed 24 skills and knowledge areas, 20 of 

which were found to have moderate to high impact on contractor’s productivity and 

performance in project delivery. 7 sets of the identified skills and knowledge were 

critical due to their high impact on productivity and performance and the contractors’ 

low strength in them. These are project management and leadership; risk management; 

financial management, accounting and cash flow management; strategic and change 

management; IT, computer literacy and BIM; and numeracy and problem-solving. 

These were therefore recommended as the basis for a contractor education and 

training programme aimed at improving contractors’ productivity and performance in 

the industry.  

Further research is required to explore the depths of the contractors’ skills and 

knowledge in the 7 critical areas which are needed for significant level of 

improvement in their productivity and performance; i.e. whether at basic, intermediate 

or advanced levels. 
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The practice of procurement in Ghana seems to have neglected sustainability 

considerations. The purpose of this paper is to ascertain the extent to which public 

procurement practice in Ghanaian construction industry incorporates sustainability 

and the challenges that faces the practice of Sustainable Procurement (SP). First, 

procurement practitioners were interviewed to find out their understanding of SP in 

light of the environmental, economical and social goals of SP, and to also identify 

challenges that face the practice of SP in Ghana. Second, RII analysis was performed 

to measure the significance of challenges identified through the interview and from 

literature.  It was found out that, by perception, SP is adequately addressed by the 

Procurement Law operating in Ghana; Act 663 (2003). However, among practitioners 

interviewed, there exists low level of awareness and understanding of the 

environmental, economic and social concerns of SP. Lack of understanding of the SP 

concept was determined as a major challenge that faces its practice in Ghana. 

Keywords: Challenges, Ghana Public Procurement, Sustainable Procurement, 

Sustainable Procurement Practices 

 INTRODUCTION 

Public procurement is increasingly recognized as an instrument of government policy 

and a lever for wider economic, social and environmental change (OECD, 2007). 

There is a debate on the extent to which international regulations allow for a wider 

view of public procurement than a business process. If countries are concerned about 

how economic, social and environmental criteria may be used in public procurement 

without harming the integrity of the process, then the practice of sustainable 

procurement needs to be pursued. With sustainability issues becoming vital in the 

developmental agenda of nations, it is time to shift the focus of developing countries’ 

public procurement systems from mainly immediate economic advantages to 

sustainable public procurement systems, which will result in long term benefits. The 

concept of Sustainable Procurement (SP), which was originally floated at the UN 

World Summit on Sustainable Development in Johannesburg in 2002, is 

conceptualized by Borland (2009) to include planetary, environmental, financial and 

social /cultural considerations. It involves looking beyond the traditional economic 

parameters and making decisions based on life-cycle costs, associated environmental and 

social risks and benefits as well as broader social and environmental implications. 

Sustainable Procurement processes should result in the balancing of economic 
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development, social development and environmental protection against business 

needs. Sustainable public procurement can be used as a technique for tackling social 

disadvantage and exclusion (Boomsma, 2008). This should be able to give consumers 

/ buyers in general a lot of control over what is manufactured, and how it is 

manufactured.  

 

Traditional procurement has focused on value for money considerations only whilst 

Sustainable procurement involves achieving value for money on a whole life basis by 

considering the economic, environmental and social issues associated with the goods 

and services bought, with the goal of reducing possible adverse effects. The Ghana's 

Public Procurement Act, Act 663, as it stands now, seems to address only a few of the 

sustainability issues. The challenge is to define how to possibly include economic, 

social or environmental considerations in the process while ensuring that government 

decisions are fair and transparent. Public procurement has increasingly become a 

global concern.  

The purpose of this paper is to first ascertain the extent to which public procurement 

practice in Ghana embraces sustainability considerations. Second reason, is to make 

out potential challenges existing in construction procurement structures that militate 

against the integration of sustainability issues in the public procurement structures of 

Ghana. It is expected that, ultimately, findings of this study will effectively stimulate 

the formation of policy that is anticipated to be promulgated by Government Public 

Procurement Oversight Bodies for the improvement of existing procurement laws. 

Further, the results are anticipated to fuel innovation amongst construction products 

and service providers to be prepared to deliver better value for money to meet 

international environmental, social and economic goals and to eventually drive wealth 

creation. 

RESEARCH QUESTIONS: 

Do procurement practitioners in Construction industry in Ghana understand the SP 

concept? 

What challenges militate against the practice of SP in the Ghanaian construction 

industry? 

LITERATURE REVIEW 
The Nature of Sustainable Procurement (SP) 

As depicted in Fig 1, Sustainable public procurement is a process whereby public 

institutions meet their needs for goods, services and works in a way that achieves 

value for money on a whole life cycle basis in terms of generating benefits not only to 

the organization, but also to society and the economy, while minimizing damage to 

the environment (Aurora Energy System, 2008; DEFRA, 2006). However, in earlier 

times the concentration has been on environmental protection only. For instance 

Lamming and Hampson (1996) argued that: in supply chain management, the 

purchasing function is beginning to play a more important role in the future strategy of 

businesses and will need to have policies in place that can cope with a range of issues, 

many of which closely affect the environment. In a similar research by Vachon and 

Klassen (2006), concerned with green supply chain management, key themes 

developed included investigating the antecedents of engagement with environmental 

issues in supply management.  

http://www.emeraldinsight.com/journals.htm?issn=0144-3577&volume=31&issue=4&articleid=1913497&show=html#idb70
http://www.emeraldinsight.com/journals.htm?issn=0144-3577&volume=31&issue=4&articleid=1913497&show=html#idb70
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Fig. 1 Triangular Nature of Goals/Features of SP 

SP refers to the act of integrating a concern for broader social and environmental 

impacts within procurement undertaken by government or public sector bodies 

(Preuss, 2009; Walker and Brammer, 2009). Several research works have 

contributed to the debate of attaining sustainability in construction procurement in the 

Construction industry. There seem to be challenges in existing procurement processes 

and structure in the developing countries (Boomsmas, 2008). These create deficiency 

in the capacity needed to ensure sustainability in public procurement. Such challenges 

could be inherent in the Ghanaian procurement system and this is study seeks to find 

out such hindrances.  

 

Brammer and Walker (2011), in their international comparative study of sustainable 

procurement in the public sector found out that some SP practices are evident in 

public sector procurement practice and that the extent and nature of SP practices 

varies significantly across regions. One of the objectives of this research is to 

therefore ascertain the level of SP practices existing in the public sector in Ghana, a 

developing country. 

Sustainable Procurement Frameworks / Policies 

Crucial to the formation of sustainable procurement policy is to be able to define when 

a procurement process is said to be sustainable. One of the means of determining how 

sustainable procurement will be is by the Whole Life Cycle (WLC) approach. It can 

be applied at either an asset or multiple asset level (Berry and McCarthy, 2011). WLC 

analysis is typically used at either the sourcing strategy stage to help decide between 

competing procurement options and/or at the tender evaluation stage to ensure that 

contract award decisions are made on cost assumptions over the life of the goods, 

works or service and not just on the up-front capital costs. However, John Stewart 

(2008) sends a caution that the cheapest whole-life cost does not necessarily equate to 

the most environmentally sustainable option”. The practice of procurement in Ghana 

seems to have neglected sustainability considerations. This study therefore looks at 

methods and initial steps that should be carried out in Ghana to maximize the benefits 

of sustainable procurement practice. 

Environmental 

Economical 
Social 

SP 
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In an international comparative study of sustainable procurement in the public sector, 

Brammer and Walker (2011) identified that policy makers need to be mindful of the 

emphasis they place on the various aspects of SP, as different interpretations are 

apparent in different countries, and there is no right way to approach SP. This gives 

rise to the need to develop a sustainable procurement framework that suits public 

procurement in developing countries, especially Ghana. 

A policy or framework should include: Planned development of targets for all 

environmental impacts and extension of the Framework to cover social issues 

(www.sustainable-development.gov.uk, 2002). Such policy should also envelope 

economic and social implications of good sustainable procurement practices. These 

key features seem to be lacking in the existing procurement practices Ghana. 

Many a sustainability strategies emerging have bordered on the purchase of goods and 

services (Van Weele, 2005; Wynstra, 2006; Boomsma, 2008). Shayoh et al. (2003) 

focused on the role of supply-based timber firms in the rural areas, with the aim of 

improving processes, creating opportunity for continuous flow of employment and 

most important availability of the product at affordable price/rate. This did identify 

challenges that could pave way for the development of a comprehensive policy for 

sustainable procurement. Kennard (2006) also identified some challenges facing the 

capacity building in attaining sustainable procurement in general businesses. These 

include: lack of understanding of sustainability within businesses, coupled with poor 

training and accountability being significant barriers to building supplier capacity.  

Challenges facing Sustainable Procurement 

These are forces that present themselves as factors militating against the successful 

achievement of sustainable procurement in a given procurement system of a country. 

Overcoming them is needed for attaining sustainability in a procurement system. 

Absence of internal management structures 

The absence of support from the existing top management in driving procurement 

organizations towards sustainable procurement is identified as one of the factors 

militating against SP (The Prince of Wales, 2004). In such situations an organization 

will face difficulties in making its business more sustainable – as becoming 

sustainable requires additional investments in the supply chain, such as in quality 

control and adapted management structures. Rice, Jr and Spayd (2005) believe that 

while there are benefits derived from investing in supply chain, the challenges are also 

enormous. This could be one of the barriers to the institutionalization of sustainable 

procurement practices. 

Lack of social drive  

An external force, such as demand for quality and traceability (prompted by the 

government and consumers’ demand for sustainability and safety, demonstrate lack of 

social responsibility in general. The press from NGOs and the media to bring 

problems to public attention for the country to be socially and environmentally 

responsible towards sustainability has not been adequate. Helmsing and Knorringa 

(2008) identified that private actors have not become involved in the NGO’s policy 

development nor do they influence monitoring and evaluation systems. Such lack of 

private efforts would result in market pressure on the relevant institutions to ensure 

sustainability in the procurement of construction works, which will in turn fulfill 

corporate social responsibility. 
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Low technical and management capacity  

In developing countries, there are cases where integration in the chain, technical and 

management capacities need to be much further developed. There are no clearly 

defined good procurement practices, making it extremely difficult and expensive to 

fulfill international standards (OECD, 2007). Such situations have been attributed to 

the non-upgraded practices where standardization procedures are not promoted to 

improve quality and traceability to enable cutting losses. In terms of management 

skills, too, it is identified that the actors in the supply chain in developing countries 

need to further strengthen their position. Inadequate education systems means there is 

a shortage of managers who can both manage the procurement processes and 

understand the technical aspects of its sustainability. Management support is required, 

but how can this be put into practice and, more important, who should take on this 

role? The government being a major client in construction projects could take up the 

role to use resources to invest in capacity building. In order to improve technical and 

managerial capacity for increased sustainable development, Lacy et al. (2009) call for 

focused investments in talent. They are of the view that firms must invest in helping 

employees acquire and build the knowledge, skills and attitudes required to carry out 

sustainability-related initiatives and generate additional fresh ideas. And they must tap 

into employees' desire to make a positive difference in their organizations, 

communities and the world. Whilst the concentration of Lacy et al. (2009) was on 

how leading private firms in developed world can improve upon SP practice, the focus 

of this study is on how the government, the largest employer in Ghana, can take the 

first step to ensure that the necessary investments are done into managerial capacity to 

foster integration of sustainability into public procurement. 

Low Multi-stakeholder approach 

Boomsma (2008) found out that sustainable sourcing needs involvement of multi-

stakeholder processes. As well as the primary value chain actors, it is important to 

involve other stakeholders – researchers, government, support agencies, etc. – to 

improve sustainability. These actors have different understandings of value chain 

development, different expectations, and different approaches. It is necessary to create 

synergy among these differences by managing conflicts and interests in order to 

ensure that all actors gain. This is buttressed by the perspective given in the study of 

Edelman (2009). He identified that massive corporate failures and malfeasance have 

further eroded stakeholders trust in business. This trust needs to be regained since it is 

essential for companies not to only achieve sustainability goals but also to acquire and 

retain the necessary top talent, win new business and forge productive partnerships 

with regulators, NGOs and other civic entities. Carter and Fortune (2002) also found 

out that, with the involvement of stakeholders such as the end users housing scheme 

from the beginning of the procurement process, there is much satisfaction with the end 

product. As much as this is important for development agencies to fulfill their social 

responsibilities in the practice of SP, the challenge that is envisaged in the 

Procurement landscape of Ghana is how stakeholders could be identified from the 

early stages of procurement. It is believed that the stakeholders in public procurement 

should be well defined in order to know who is required to assign responsibilities and 

who is required to be held responsible as far as SP practice is concerned. 

In public procurement practice, one of the difficulties for governments is to monitor 

the implementation of construction contracts by contractors and subcontractors that 

are often outsourced and ensure that labour and environmental standards are respected 

(OECD, 2007). It is the ultimate responsibility of governments to set and enforce clear 
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public standards for both the main contractor and subcontractors, defining the parties’ 

responsibilities for integrity. This responsibility of government in monitoring 

construction contracts from construction project inception stage of the procurement 

process is emphasized in this study. This would enable a comprehensive consideration 

of the procurement process such as to ensure achievement of effective sustainability of 

the public procurement in a developing country like Ghana. Such approach is 

expected to enhance effective stakeholder perception about the essential elements of 

the environmental, social and economic issues of SP. 

Higher initial cost of green products 

In addition to the fact that potential  demand for green housing  has  not  been  fully  

explored  for  peoples’  undeveloped environmental consciousness. Ning et al. (2003) 

Identified that the initial higher cost of green building is than conventional buildings 

limited by the design and technology level is one of the significant challenges that 

face practice of SP.   He concluded that the popularization of green buildings in 

market need the  participation  and  cooperation  of  all  the  interest  groups  involved  

in  the green building  practice  from  the  end-user,  the  contractors  to  the  

government. This buttresses the need for multi-stakeholder approach as remarked 

earlier in this paper. 

RESEARCH PROCEDURE 

Data on the factors that could pose challenges to the practice of sustainable 

procurement were obtained through semi-structured face-to-face interview with 

procurement practitioners, such as project managers, quantity surveyors and 

procurement officers/assistants who were selected randomly. The various factors 

obtained were compiled together with others found in literature. The interview results 

was conducted, as against reviewed literature, to help in focusing on the study 

questions and to render the application of the research results feasible (Hess, 2004). In 

all 12 main potential challenges were identified for collection of further data. Through 

the use of questionnaire, respondents, mostly including the interviewees, were asked 

to rank the identified potential challenges on a 5-point likert scale in order to 

determine how significant the factors could be in terms of posing barriers to the 

practice of SP in Ghana. Relative Importance Indices (RII) of the various factors were 

computed for measurement of the importance of the potential challenges. 

RESULTS AND DISCUSSIONS 

Twenty-one procurement practitioners were interviewed. Twelve of them, with over 

25 years of practice in the construction industry, have been regularly involved in both 

public and private procurement of the categories of works, goods and services. The 

remaining with between 10 - 25 years of experience have been engaged in the 

procurement of not more than two of the three procurement categories mentioned, at 

one period or the other. Of the practitioners interviewed, 60% are professional 

quantity surveyors 30% of them fall in the engineering or architecture professions. 

The rest had none of these three background professions but are by position referred to 

as procurement directors/officers or supply chain mangers. 

According to the UNDP Practice series (2008) Sustainable procurement is the 

acquisition of goods, works and/or services through pre-determined legal procedures 

while ensuring that economic, environmental and social goals are not compromised. 

Most of the procurement practitioners’ interviewed had little or no knowledge in the 

meaning of SP; out of the 21 interviewed, 14 could not differentiate between 
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conventional public procurement and SP practices. For most of the remaining, 

understanding of sustainability did not capture the triangular nature of goals of SP. 

This gives an indication of low level of understanding of the SP concept even among 

practitioners. Some of the definitions given by the interviewees to indicate their 

understanding of SP are as given in the Table 1 below. 

Table 1 –The SP concept as understood by practitioners  

S/No. Interviewee’s Definition of SP Concept SP Goal/Feature Captured in Definition 

Environmental Economical Social 

1 It is an investment or expenditure process 

through which public agency meet their 

needs for goods services and works  

   

2 Setting lasting value for money, avoiding 

or reducing environmental damage, 

delivering social and economic benefits 

√ √ √ 

3 Use of capital so that needs are met with a 

view of maximizing net benefits 
   

4 Procurement that can be consistently 

maintained in maximum transparency, 

fairness, quality and participation 

   

5 Procurement that integrates specification 

and requirement for improvement of 

quality of products and services 

   

6 Type of procurement that integrates 

requirements, specifications and criteria 

that are geared towards sustaining and 

protecting the environment  

√   

7 Procurement is sustainable when it 

integrates requirements to the 

environmental factors in support of 

development 

√   

 Total 3 1 1 

 Percentage 14% 5% 5% 

 

The practice of SP Ghana 

The formulation of specific laws and policies to guide the practice of SP would be an 

indication of full-flight practice in a given country. In a study done by Warner and 

Ryall (2001) it was found that many local authorities integrated environmental 

considerations into their procurement policies. However, these initiatives were only 

rated as moderately successful, with higher costs of green products emerging as the 

most commonly cited barrier. The laws governing procurement in Ghana have not 

enforced that all procurement transactions are to fulfill sustainability goals. About 

30% of practitioners believe that the Procurement Law operating in Ghana, Act 663 

(2003) considers sustainability issues. Some local government procurement officers 

were of the opinion that, although specific mention of step-by-step procedures, by 

which SP should be practiced, is not outlined, yet a strict enforcement of the existing 

Law would help in achieving considerable level of sustainability in public 

procurement. Similarly, in a research work done by Preuss (2009) in UK, it was found 

out that at an aggregate level, local government procurers have adopted a wide range 

of initiatives to address all the three aspects of sustainability, viz. environmental, 

economical and social. 

Generally, respondents and interviewees accepted that there is the need to have SP as 

a feature of a widening economy in any developing country. Nonetheless, it is 

http://www.emeraldinsight.com/journals.htm?issn=1359-8546&volume=14&issue=3&articleid=1789341&show=html#b70
http://www.emeraldinsight.com/journals.htm?issn=1359-8546&volume=14&issue=3&articleid=1789341&show=html#b70
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admitted that there are challenges facing the practice of SP in the procurement setting 

of Ghana. Lack of partnership between government and the private sector was 

mentioned by most of the practitioners as one of the challenges that militate against 

the practice of SP in Ghana. Similarly, Othman and Sirbadhoo (2009) found out that 

lack of partnership between the government and project management firms pose a 

difficulty to sustainable development in the rural areas of South Africa. Others have 

suggested that there is therefore the need for government to create the avenue that 

allows the sharing of knowledge and skills with the private sector in order to create 

more awareness of the need to practice SP and practice it effectively.   

Also practitioners admit that internal management structures required for moving the 

SP agenda is absent in the Governmental Institutions. For instance, an interviewee was 

quick to accept that there is absence of or low technical and management capacity 

required to ensure the putting down of framework needed for the practice of SP. 

Challenges facing SP practice 

Twelve main challenges were identified in this study and are as given in table 2. 

Thirty-two respondents, including the interviewees, indicated how weighty each of the 

challenge could be to the practice of SP. The Relative Importance Indices (RII) 

statistical technique was used to obtain the results shown in table 2. 

Table 2 – Challenges Facing SP Practice 

S/No. CHALLENGES ID RII 

((∑W) 

/(A*N)) 

1 Absence of internal management structures MS 0.8000 

2 Lack of social drive  SD 0.7250 

3 Low technical and management capacity  MC 0.8250 

4 Low Multi-stakeholder approach MA 0.8250 

5 Low stakeholder Education SE 0.8250 

6 Lack of understanding of the SP Concept Concept 0.9750 

7 Lack of basic education about SP SPE 0.8750 

8 The absence of governmental interest in ensuring the promotion of SP GI 0.8500 

9 Lack of political will  PW 0.8000 

10 
Corruption existing among procurement practitioners Corr. 0.7750 

11 Lack of capacity of small scale suppliers/contractors SSC 0.6750 

12 Higher initial associated costs cost 0.9625 

 

CONCLUSION 

Among the procurement practitioners interviewed, very few understand SP as the kind 

that encompasses the environmental, economic and social aspects of sustainability. 

These issues, which are the main concerns for SP, have not been harmonized into a 

policy for use in the Ghanaian construction industry. This poses a challenge to the 

practice of SP. Therefore, there is the need for a broad or higher degree of 

collaboration and engagement between all parties, such as the government, private 

developers, construction professionals, contractors and suppliers, who are found on 

the construction industry’s supply chain.   
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Lack of understanding of the SP Concept and the higher initial costs associated with 

SP were identified as the major challenges that face SP practice in the Ghanaian 

procurement landscape. Therefore, educational institutions, non-governmental 

organizations and governmental oversight bodies have a significant role to play in 

regularly educating and creating intensive awareness among all stakeholders on issues 

concerning SP. With government’s investment, the proper tools and techniques 

required must therefore be developed to support effective practice of SP. 
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Construction time has been mentioned by most researchers as one of the key factors 

used in the determination of a successful project. Construction time is influenced by 

several factors out which cost also stands out prominent. Based on this, a time-cost 

model, known as Bromilow's time-cost model, has been developed for the 

determination of project success in cost terms in Korea. This paper assesses the 

applicability of the Bromilow’s time cost Model on building projects in Ghana. 

Historical cost data on 62 completed building projects carried out within the period 

2000 - 2007 were therefore assessed for achievement of the aim of the study. The data 

were obtained through a questionnaire survey in three regions of Ghana. The data was 

analyzed using multiple regression analysis with the aid of SPSS 17. The analyses 

revealed that the original Bromilow’s model is generally not applicable to building 

projects in Ghana. This suggests that further research needs to be done to develop a 

model applicable in the Ghanaian construction industry. 

Keywords: Bromilow’s Time-Cost (BTC) Model, building projects, Ghana, 

Construction Time 

INTRODUCTION 

Project time is influenced by several factors. Some of these factors advanced by many 

researchers include: the project scope/size, location, procurement method, site 

conditions, project time and so on. Several researchers have attempted to draw some 

form of relationship between project cost and time. The most popular one is the 

Bromilow’s time-cost (BTC) model cited in Long and Young (2009). Time is always 

one of the most important criteria for measuring project success. A pragmatic works 

programme is a critical success factor that has been mentioned in several publications 

(Fortune and White, 2006). Time, they say, is “money” and if not well managed can 

cost any project a lot of problems and difficulties in the delivery. By understanding 

the time-cost relationship, one is in a better position to predict the impact of a 

schedule change on project cost. 

The aim of this research is to ascertain the applicability of the BTC model on 

relationship between cost and time of building projects in Ghana. 
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LITERATURE REVIEW 

Since the time-cost model introduced by Bromilow (1969), several studies have been 

conducted for either building or civil engineering projects around the globe. The 

recent work in this area includes; Long and Young (2009), Le-Hoai et al. (2009), 

Hoffman et. al. (2007).  In Africa, Ogunsemi and Jagboro (2006) developed time-cost 

model in Nigeria. Chen and Huang (2006) studied the model in Taiwan, Chan (2001) 

and Endut et al. (2006) also looked at the model in Malaysia. Further studies in this 

area are Bromilow and Henderson (1976), Bromilow et al. (1980, 1988), Sidwell 

(1984), Walker (1995), Ng et al. (2001) and Love et al. (2005) Bromilow’s time –cost 

model in Australia. Kaka and Price (1991), in the UK, Chan and Kumaraswamy 

(1995) and Chan (1999), in Hong Kong, investigated the application of BTC model.  

Most of the factors that influence project cost have also been discovered to have effect 

on projects’ time. Al-Momani (2000) conducted a survey on 130 public projects and 

found out that delays occurred in 106 out of 130 projects surveyed due to poor 

designs, change orders, weather, site conditions, late delivery, economic conditions 

and increases in quantity. Ameyaw (2008) carried out comparative study of the use of 

traditional and design-build procurement methods and found out that, among other 

things, poor projects time performance is as a result of incomplete designs at the start 

of project, variations/change orders, delay in honouring payment certificates and 

official hold-ups. The study revealed that, out of 62 projects surveyed, only 6, 

representing 10%, completed on time whilst 90% experienced delays. Elinwa and 

Joshua (2001) in  Nigeria  discovered that the method of project financing  and  

payment  for  completed works,  improper  planning  and  under  estimation  of  

project  duration  were  among significant factors causing delays. Frimpong et al. 

(2003) studied groundwater projects in Ghana and reported that 33 out of 47 projects 

were delayed and among the most significant delay factors were financing related 

factors and poor contract administration/management.  

Bromilow’s Time-Cost Model  

Bromilow is the pioneer in the development of empirical model for the prediction of 

construction time using the project cost. The model named Bromilow’s time-cost 

(BTC) model, developed and published in Australia in 1969, was developed with the 

object of providing a fast and construction schedule estimate using project cost.  The 

model forecast construction schedule using the estimated final cost of the project.  

Bromilow’s model disclosed that the construction duration was highly correlated with 

the project cost (Bromilow, 1969). The model was developed by the use of a linear 

regression model. Hoffman (2005) opined that, Bromilow was successful in providing 

a point estimate as well as upper and lower quartile limits of construction duration 

using historical project data. 

Hoffman (2005) reported that over the years, the BTC model has been subject to two 

principal criticisms which have driven both refinements and alterations to the model.  

The first criticism is the limited applicability of the model outside of the original study 
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sample (Australian construction projects meeting specified criteria).  This criticism 

has been the basis for multiple efforts to further calibrate the time-cost model for use 

across a variety of project types and project locations.  The second principal criticism 

of the BTC model is that it may fail to consider factors in addition to cost when 

forecasting the construction time (Walker, 1995).  This criticism has been the basis for 

multiple studies seeking to refine the time-cost model in order to include additional 

quantitative, as well as qualitative, factors (Hoffman, 2005). Ng et al. (2001) argued 

that, in spite of these criticisms, the BTC model is widely recognized today as the 

standard for estimating the performance time of construction projects. Bromilow’s 

BTC models has become the centre around which all time-cost developed over the 

years evolved. It is against this backdrop that this study adopted Bromilow’s BTC 

model disregarding all other ones. 

Table 1: Time-cost models developed over the years 

Author(s) and Year of Study Country Type 

Bromilow (1969) Australia Building construction costs 

Kaka and Price (1991) UK Building and Roads 

Long and Young (2009), Korea Building construction costs 

Long et al. (2009) Vietnam Building construction costs 

Endut et al. (2006) Malaysia Building construction costs 

Ogunsemi and Jagboro (2006) Nigeria Construction cost 

Chen and Huang (2006)  Taiwan School Projects 

Chan (2001)  Malaysia  Building construction costs 

Ng et al. (2001 Australia  Building construction costs 

Love et al. (2005) Australia Building construction costs 

Chan and Kumaraswamy (1995)  Hong Kong Construction cost 

Chan (1999)  Hong Kong Building costs 

Mensah (2010) Ghana Feeder Roads  

Diederichs (1999 Germany Building construction costs 

Boussabaine (2001) Germany Building construction costs 

Skitmore and Ng (2003) Australia  Building construction costs 

Chan (1999 Hong Kong Building construction costs 

Chan and Kumaraswamy (1999) Hong Kong Exterior wall surface 

Ojo (2001) Nigeria Construction Projects 

 

 

Even though project time is influenced by many other factors including cost, some 

success has been chalked in an attempt to model project time.  The model as first 

developed by Bromilow (1969) is expressed as T = KC
B
. T represents project 

duration, C actual cost of the project including fluctuations and variations, K is a 

constant showing the level of time performance for a unit of C, and B is a constant 

describing how the time performance was affected by project size as measured by the 

cost. Long and Young (2009) argued that the application of Bromilow’s time-cost 

model in estimating and benchmarking the project duration has been vigorous while 

some studies have suggested that the application of this model is unsuitable. More 

importantly, Mensah (2010), in a bid to estimate project duration in Ghana, adopted 

the Bromilow’s  time cost model and found that it is applicable to donor funded feeder 

roads projects in Ghana. This prompted the need to ascertain the suitability of the 

model to building projects in Ghana . 
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Long and Young (2009) under took a study with a data of 34 historical building 

projects in Korea. The study reported that time-cost relationship is applicable to the 

Korean construction industry. Further analysis indicated that the original Bromilow 

time-cost model is not the best fit regression form, and alternative models were 

proposed. Love et al. (2005) conducted a study with a data of 161 building projects 

between project duration, project type, and procurement method. These researchers 

reported that cost was a poor predictor of time performance. They further proposed an 

alternative model to that proposed by Bromilow (1969). Kaka and Price (1991) used 

the time-cost model for both civil and building projects and indicated that the original 

model, as introduced by Bromilow (1969), remained unchanged but the coefficient of 

the equation changed with the project type. Table I presents time –cost models 

developed over the years. 

RESEARCH METHODS 

Primary data of 62 projects were collected from 3 regions of Ghana (Brong Ahafo, 

Greater Accra and Ashanti Region). For every project, data collected were the 

historical records of completed construction projects executed by the traditional 

procurement approach.  Projects considered for this study were limited to those with 

contract sum not less than One Hundred Thousand Ghana Cedis (GH¢ 100,000.00) 

which is equivalent to $71,000.00 US dollars. Information obtained in respect of each 

project included: project type (residential, industrial, hostel, classroom), procurement 

method, initial contract sum, final contract sum, contingency, net fluctuation, 

variations, commencement date, completion date, extension of time granted and 

official hold-up period. This study applied the fundamental BTC equation/model, i.e. 

T = KC
B
 developed by Bromilow (1969). T in the equation represents number of 

working days and ‘C’ project cost in Ghana Cedis.  

The data being a historical record of completed projects, and hence each project 

completing at different time with the data span of 7 years, it was essential to adjust all 

costs to a common base of time. Ghana construction cost indices, developed by 

Construction Industry Improvement Group – Ghana, was employed in adjusting the 

project costs to a common time base. All values of cost were adjusted to a base of year 

April 2011.  To determine the goodness of fit of the models developed, Coefficient of 

determination (R
2
). This coefficient is useful when the calculation is based on a 

sample, not on the entire population (Long and Young, 2009). 

The data was further subjected to student t-test to ascertain if there was significant 

difference between the observed and predicted values with a significant level of 1%. A 

regression analysis between the observed and predicted durations was used to validate 

the proposed models. 
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BTC Model Assessment 

In the process of ascertaining the Bromilow’s time-cost model of building projects in 

Ghana, an initial analysis was conducted on the sample.  The sample was categorized 

into three i.e. office, residential and classroom buildings prior to taking the entire 

sample. The sample categories are presented in Table 2.  

Results and Discussions  

Models Developed base on Bromilow’s Time Cost (BTC) model 

The BTC model expressed as T = KC
B
……………….. (1)  was transformed to a 

linear equation as follows:  

 Log (T) = Log (KC
B
) = Log K + B Log C 

Table 2: Projects Categorization 

 
 

 

 

 

 

 

Log (T) = Log K + B Log C     …………………   (2) 

where; 

 T = duration from date of site possession to practical completion, expressed in 

working days. 

C = Final cost expressed in Thousands of Ghana Cedis, adjusted to April 2011 cost 

using the Ghana construction cost indices. 

K = a constant describing the general level of time performance for a one thousand 

Ghana cedi project.  

B = a constant describing how the time performance is affected by project size, as 

measured by cost. 

The values of K and B in the BTC model were determined by the use of a simple 

linear regression technique for the three types of projects (office building, residential 

 

     Category   Number of Projects    Percentages Offices                                                 13                     21                           

Residential                                           27                         44 

Classrooms                                          22                             35 

Combined           62                                                           100 
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buildings, and classroom blocks) and the combined sample. The results obtained are 

presented in Table 3. 

The computed values of coefficients obtained when the data was fitted in the 

Bromilow’s model revealed that the original time – cost relationship developed by 

Bromilow is not wholly applicable in the Ghanaian construction industry.   

In an attempt to test the suitability of the Bromilow’s cost time model in the Ghanaian 

construction industry, the values of coefficients in this time-cost relationship were 

determined. The results of the BTC relationships for various project categories are 

shown in Table 4. 

Table 3: Bromilow’s Time Cost Relationships 

 

 

 

Table 4: Summary of Bromilow’s Time - Cost Model 

 

 

 

 

 

 

 

 

The results shown in Table 4, indicates that the overall model of the combined sample 

is   significant (p = 0.003).  Subsequently, the results in Table 4 show that all the 

models for the various project categories are statistically significant. R
2
 values of the 

various samples show a very low figure with the exception of office buildings which 

recorded an R
2 

= 0.684 which was considered to be moderately good in terms of the 

goodness of fit of the models derived from the data. The R
2 

obtained with respect to 

classrooms, residential and the combined sample ranging from 0.463, 0.399 and 0.378 

was observed to be low and for that matter weak to predict the project time in Ghana.  

The above results and the ensuing analyses indicate that the original Bromilow’s time 

cost model is not applicable in the Ghanaian construction industry 

Several studies on project performance in Ghana have concluded that, delay in 

payment, change orders, rework and organizational practices are the primary cause of 

time overruns in project delivery in Ghana (Ameyaw, 2008, Mensah, et. al., 2011, 

Ameyaw and Oteng-Seifah, 2010).  

Mensah (2010), in a bid to develop a cost-time model of feeder roads projects in 

Ghana, considered projects financed by only donor partners with good funding. This 

contributed to the high efficacy of the model that was developed from the work. It is 

however not easy to predict project time using the cost of the project when the funding 

of the project is not secure and would be available for release into a project when 

needed. The findings from this study could be attributed to the huge time and cost 

overruns recorded on these projects which were also caused by delay payment, 

Category     BTC relationship  R
2
 

 

Offices                                                       T = 344.586C
0.684

  0.682                                  

Residential                                        T = 512.28C
0.463

  0.463 

Classrooms                                        T = 2.807C
0.399

  0.399 

Combined     T = 3.170C
0.378 

 0.378 

      

 

 

 

Category  R
2
           Standard   Significance       Relationship 

             Error  Level 

 

Office              0.684  268.455 0.010       T =344.59C
0.684 

Classroom  0.463  370.33  0.026       T =512.28C
0.463 

Residential  0.399            0.603  0.059       T =2.807C
0.399 

Combined  0.378  0.566  0.003       T =3.170C
0.378 

 

 

 

 

 

 

Table 5 : BTC model analysis results 
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numerous variations and other organizational practices which has longed been 

revealed as the major causes of poor projects time performance. 

CONCLUSION 

The data set of 62 building projects in Ghana used for the study revealed that the 

original Bromilow’s model, which has been found to be applicable in many countries 

like Korea has proved otherwise in the Ghanaian construction industry especially 

building projects. This result contradicts the finding of Mensah (2010) which found 

the BTC model applicable to department of feeder roads (DFR) projects in Ghana. 

This is because the data used for that study was limited to donor funded projects with 

secure and regular funding. There is therefore an indication that achieving planned 

project duration in Ghana is very difficult and therefore there is always the need for 

close monitoring, regular funding and vigilant supervision to ensure that a project is 

completed within time. It is also a warning sign to project practitioners to check 

factors that contribute to project delay. This study is an on-going work and would 

ultimately develop a time-cost model that is suitable for building projects in Ghana.   
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LESSONS LEARNT IN THE MAINTENANCE OF 

PUBLIC SCHOOLS’ INFRASTRUCTURE IN THE 

GAUTENG PROVINCE, SOUTH AFRICA 

Wellington Thwala
1 

and T.W Mojela  
Department of Construction Management and Quantity Surveying, University of Johannesburg, South 

Africa  

This study presents findings on the reasons why public schools infrastructure is in a 

dilapidated state, various factors which contribute to the dilapidation and establishes 

ways in which the state of old and new infrastructure can be improved in an attempt 

to preserve and maintain a good state of public schools infrastructure. A detailed 

literature review of both South Africa and international literature was compiled on 

public schools infrastructure.  A questionnaire was designed to collect data from 9 

schools in the East Rand. The field survey comprised of 3 Department of Education 

Officials, 9 school principals, 9 school teachers and 9 school governing body 

members. There are several factors that lead to the state of dilapidation of public 

schools. Public schools infrastructure suffer from dilapidation mainly due to neglect, 

inadequate maintenance,  vandalism, lack of community involvement, lack of clear 

national standards on public schools’ infrastructure, insufficient funds, lack of 

accountability at district and school levels for example. The study is restricted to the 

East Rand, Gauteng Province. The selection of East Rand as a case study has been 

mainly influenced by accessibility to the researcher, its high rate of overcrowding in 

schools and high rate of public school’s infrastructure backlog. The results of the 

research will be taken as representative of the entire country. The study provides a 

detailed comprehension on the various factors which contribute to the dilapidated 

state of public schools’ infrastructure, the main causes of dilapidation, challenges that 

schools face in keeping their infrastructure in a good condition and ways in which the 

dilapidated state of public schools infrastructure can be improved. The study provides 

an understanding of the various factors so as to enhance maintenance of existing 

public schools and the capability of the government to build new schools or extend 

the existing schools to meet the demand.  

Keywords: infrastructure, maintenance, public schools 

INTRODUCTION 

The primary purpose of a school is to promote equitable provision of an enabling 

school physical teaching and learning environment and a school in a dilapidated 

condition poses a challenge to the achievement of this goal (Financial and Fiscal 

Commission, 2009). Research indicates that better educational attainment and 

outcomes are achieved when the school environment is well maintained (Financial 

and Fiscal Commission, 2009).It is every country’s high priority to ensure that its 

citizens are well educated. The dilapidated state of public schools infrastructure is a 

problem that is shared by most countries worldwide. Various studies have indicated 
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that public schools infrastructure suffers from deplorable conditions and that seems to 

be a common notion Gibberd, 2007; Bello and Loftness, 2010).A detailed study was 

undertaken by Filardo (2008) to present the current condition of schools, their needs 

and challenges that schools face in keeping their infrastructure in a good condition in 

the USA. 

It can no longer be ignored that the condition and quality of buildings reflect public 

pride or indifference, the level of prosperity in the area, social values and behavior and 

all the many influences both past and present, which combine to give a community its 

unique character (Madikizela, 2010). As a result policymakers, the government and 

common people worldwide have acknowledged that the dilapidated state of public 

schools infrastructure can no longer be ignored. Education Quality lawsuits lead to the 

1998 Student First Act which established the School Facilities Board for building and 

improvement  of school buildings in Arizona, USA (Hunter,2010). Kenya has also 

established the School Infrastructure Improvement Plan (SIIP) which aims to provide 

direct funding to schools to carry out permanent infrastructure projects planned by 

community members. 

 A number of educational NGOs have merged and acquired substantial stature both in 

terms of their contribution to educational improvements in a number of dimensions, as 

well as in terms of their influence, advocacy voice, public/media profile, research 

capacity and ability to mobilize funds for education both from individual donors in 

India and abroad from the Indian corporate sector (Kingdon, 2007). South Africa has 

seen the establishment of the National Infrastructure Maintenance Strategy in 2007 

and the Schools Register of Needs, now called national Education Infrastructure 

Management System. The effect of these establishments will be touched upon in the 

subsequent research. The unique characteristic of public schools infrastructure seems 

to be dilapidated worldwide, requiring urgent attention. What is drawing even more 

focus to the public schools infrastructure is that the infrastructure in most parts of the 

world is experiencing severe dilapidation, while the government has put more focus 

on capital projects to curb overcrowding. The building of new schools does not help 

the problem if the existing infrastructure is not being properly maintained.  

Maintenance is a low priority in some school districts where officials like to see new 

construction that highlights public dollars expended (Stevenson, 2006). A more recent 

study has revealed that the School Facilities Board in Arizona, USA anticipates the 

need to build over 800 new schools about 40 per year at a total cost of $18 billion 

(Hunter, 2010). For instance, after years of neglect, some districts in the USA have 

chosen to retain and modernize their schools,  while some districts have demolished 

their schools because they believe that older school buildings cannot be brought up to 

modern standards or because state policies set unreasonable standards for 

rehabilitation ( Stevenson, 2006). Studies on public schools infrastructure have 

focused and lamented that inadequate investment or finance is the reason the world 

had ended up with dilapidated public schools infrastructure. For instance, a recent 

study undertaken by Bello and Loftness (2010) focused on addressing inadequate 

investment in school facility maintenance in order to improve the state of public 

school infrastructure in the USA. There is a need to see more research, technology and 

innovation being put towards the improvement of the sad state of our public schools’ 

infrastructure. Madikizela (2010) has lamented that even innovation and technology is 

emphasized on capital projects instead of maintenance works in spite of the fact that 

maintenance works requires more ingenuity and skill. It is for this reason that this 

research aims to present a number of factors which lead to the state of our public 
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schools’ infrastructure and improvements that can be made to improve the condition 

of schools.  

The severe dilapidation of public schools infrastructure in both South Africa and other 

countries worldwide has formed the basis for this research. The aim of this research 

was to investigate why public schools infrastructure is in a dilapidated state and to 

identify factors which contribute to the dilapidated state of public schools 

infrastructure. A subsequent study aims to further investigate the effectiveness of 

government maintenance programmes and to establish a maintenance framework for 

public schools infrastructure. The term dilapidation is utilized because the schools are 

generally old and in bad condition characterized by old furniture and equipment that 

suffer from poor maintenance. Broken windows, peeling of paint on walls, broken 

chairs, non-flushable toilets are some of the things that characterize the condition of 

public schools. 

OBJECTIVES OF THE STUDY 

The main objectives of the study are as follows 

To investigate why public schools’ infrastructure is in a dilapidated state 

To identify factors which contribute to the dilapidated state of public schools’ 

infrastructure 

LITERATURE REVIEW 

The National Infrastructure Maintenance Strategy drawn up by the Department of 

Public Works in conjunction with the CIDB (2010) states that a significant proportion 

of education facilities, particularly their mechanical and electrical equipment, are in a 

poor state of repair in South Africa.  Furthermore, a study conducted by American 

Society of Civil Engineers (2005) found no improvement in the overall quality of 

school facilities since 2000. The majority of public schools infrastructure is in a 

dilapidated state and prevailing attitudes suggest that improvement of the state of 

public schools infrastructure will not be easy as most of the schools are old and have 

suffered years of neglect. 70% of identified deficiencies in schools are a result of 

neglect (Hunter, 2010). Throughout the lifecycle of the school facilities, portions of 

funding intended for maintenance, have tended to be deferred or reassigned (Bello and 

Loftness, 2010). 

The most recent government statistics reveal that there are still many schools in South 

Africa that are without or have extremely poor basic infrastructure (Equal Education, 

2010). Astonishingly, detailed conditions and numbers do not exist but up to date 

numbers on spending exist (American Society of Civil Engineers, 2001). Much still 

needs to be done to achieve national data on needs and detailed conditions of public 

schools infrastructure. The inability to properly maintain school facilities is also 

attributed to the problem that funds are usually based on the perceived needs and 

priorities of the districts and not the individual schools (Moberley, 2002). According 

to Ali, 2003, maintenance performance indeed suffers from inaccurate decisions made 

in cost allocation. He further says that existing building conditions and complaints 

received regarding building performance are critical in making maintenance decisions. 

Dilapidation of school facilities is also exacerbated by the fact that the local 

communities and the school districts are struggling to manage school facilities 

(Filardo, 2008). 
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Although aspects of the poor quality of school infrastructure were evident in high 

performing schools as much as the low performing, it was noticeable that all the low 

achieving schools were particularly poorly maintained and neglected, in terms of the 

state of the classroom buildings, the furniture and the toilets (Raya and Rubin, 2006). 

There is also some mismanagement of resources as some schools had more furniture 

when others had none (Monyatsi, 2005). Three main problems in Nigeria are lack of 

transparency and accountability in governance, under qualified staff and 

administration and tenous relationships between urban residents and local 

governments (Omar, 2009). A study conducted by Moja (2000) improvement of 

infrastructure. The most pressing need in existing schools appears to be funding for 

mid-size refurbishment and repair projects such as partial replacement of roof, 

driveway surfaces, replacement of ceiling tiles, correction of hardware deficiencies 

and replacement of playground equipment (Interagency Committee on School 

Construction, 2006). Schools face challenges of keeping up with building 

maintenance, lifecycle replacements, new educational design and enrollment change 

(Filardo, 2008).  

RESEARCH METHODOLOGY 

The investigation was based on secondary and primary data focusing on the factors 

which lead to the dilapidation of schools. The study started with the identification of 

dominant factors that lead to the dilapidation of public school’s infrastructure through 

literature. A survey was conducted using structured questionnaires of 9 public schools 

in the East Rand, Johannesburg. Questionnaires were distributed to school principals, 

School Governing Body members, school teachers and District officials from the 

Department of Education. The use of past studies on the topic from various countries 

was utilized. Various factors that contribute to the dilapidation of public schools’ 

infrastructure are identified from structured questionnaires. Data will be analyzed 

through the Statistical Package for Social Sciences (SPSS). The analysis was derived 

from structured questionnaires on why schools are in a dilapidated state, what factors 

lead to the dilapidation and establishing ways to improve the dilapidated state of 

public schools infrastructure. The questionnaire was designed to investigate reasons 

and factors why public schools infrastructure is in a dilapidated state and also to 

establish ways in which the dilapidated state of public schools infrastructure can be 

improved. The questionnaire was divided into three main parts. Part 1 related to 

general information of respondents, part 2 comprised of close ended questions while 

part 3 consisted of open-ended questions. A total of 30 questionnaires were 

administered and 27 were returned. The total of 27 respondents comprising of 2 

Department of Education Officials, 9 school principals, 9 school teachers and 9 school 

governing body members were interviewed from 3 townships  in the East Rand, 

Johannesburg. A total of three public schools formed the sample from the study in 

each township. These townships were easily accessible to the researcher and have 

high numbers of infrastructural backlogs. Purposeful sampling was used to select the 

public schools and the type of respondents. 
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RESEARCH FINDINGS AND RESULTS 

 

Figure 1: Age of School 

Findings as shown in the above figure reveal that 81% of the respondents noted that 

school infrastructure has existed for over 20 years. This affirms the notion that school 

facilities are often too old to be brought back to a good condition (Stevenson, 2006). 

As shown in figure most of the schools are in a bad condition. 

 

Figure 2: School dilapidation factors 

Although there are other factors which contribute to the dilapidated state of public 

schools infrastructure, the findings reveal that overcrowding (88/% of respondents), 

vandalism (73% of respondents), uneven distribution of funds (62% of respondents) 

and lack of clear national standard policies (58% of respondents) are some of the main 

factors which contribute to dilapidation besides inadequate funds. 
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Figure 3:Condition of school infrastructure 

The findings reveal that  the condition  of public schools infrastructure is ranked 

anywhere between very bad to good.Only 54% of the respondents ranked their schools 

to be in a good condition and 34%  ranked their schools  to be in a bad condition,with 

a further 8% of respondents ranking their school to be in a very bad condition. 

 

 

Figure 4: Reasons for dilapidated condition of school 

Six respondents believe that their schools is in a bad condition due to deferred 

maintenance while another six respondents believe that their schools are in a good or 

very good condition because of the commitment of the school management.Four 

respondents noted that their schools are in a bad or very bad condition due to lack of 

maintenance and  the other four noted that inadequate funds for maintenance is the 

reason for the dilapidation of their school.one respondent said that the reason why 

their school is in a good condition is due to the fundraising the school undertakes for 

maintenance works, one respondent said that their school is in a bad condition  due to 

too much emphasis being placed on the tender process and vandalism. 
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Figure 5: Frequency of maintenance works 

Maintenance is not a norm in the public schools because only 8% of the respondents 

noted that their schools always take up maintennce works.Only  46% respondents 

noted that their schools often undertake maintenance works with  42% noting that 

their schools rarely take maintanance works. 4% percent never take maintenance 

works. 

 

Figure 6: Quality of maintenance works 

One respondent noted that the quality of maintenance works at the school is very bad, 

eight noted that they are bad, twelve noted that they are good, only five said very good 

and none of the respondents rated the works to be excellent. 

 

Figure 7: Challenges and problems faced by schools 
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The survey results indicate that the challenges and problems faced by schools in 

keeping their infrastructure in a good condition are lack of community involvement 

(38% of respondents), no control of funds by schools (19% of respondents), vandalism 

(42% of respondents), insufficient funds ( 42% of respondents), insufficient 

maintenance personnel (27% of respondents), damage by learners ( 27% of 

respondents) and lack of accountability (15% of respondents). 

 

Figure 8: Main causes of public schools infrastructure dilapidation 

The figure above indicates that 69% of the respondents believe that the main cause of 

public schools infrastructure dilapidation is the lack of maintenance. A further 29% of 

the respondents noted that neglect cause the dilapidation of public schools 

infrastructure. This affirms the CIDB and the Department of Public Works conclusion 

as stated in National Infrastructure Maintenance Strategy that public infrastructure 

such as schools have suffered years of neglect and lack of maintenance. 

 

Figure 9: Improvements to the state of school infrastructure 

The majority of respondents believe that the sharing of responsibilities by all 

stakeholders(19% of respondents), regular maintenance (12% of respondents) and 

ownership by community ( 15% of respondents) will assisst in overcoming the 

problem of dilapidation that is faced by the schools. 
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Figure 10: Aspects that need to included in the maintenance framework 

The findings reveal that the aspects that need to be included in the maintenance 

framework for public schools infrastructure are total government accountability for 

maintenance works (50% of respondents), introduction of maintenance works as a 

norm (35% of respondents), accountability for school condition be enforced at all 

levels (15% of respondents),funding of schools be based on individual school needs 

(11% of respondents) and the establishment of a specialized maintenance unit for 

schools ( 5% of respondents). 

CONCLUSION  

The study has investigated why public schools infrastructure is in a dilapidated 

condition, identified factors which lead to the dilapidation and established ways in 

which to improve the dilapidated state of public schools’ infrastructure. A significant 

number of schools are old and rarely undertake maintenance works for their 

infrastructure. Of the number of schools that do undertake maintenance works, the 

quality of the works is not ranked anywhere close to excellent and very good. Lack of 

maintenance has put the public schools infrastructure under a rapid rate of aging. The 

public schools infrastructure suffers from severe dilapidation because of a set of 

factors namely; vandalism, insufficient maintenance funds, uneven distribution of 

funds among schools, lack of clear national policies on the standard of public schools 

infrastructure, unclear lines of accountability at school level and district level, 

institutional change, ineffective management at school level, overcrowding, too much 

emphasis on capital works at government level, lack of community involvement, 

damage by learners, no control of funds by schools, lack of ownership  by teachers, 

learners and  the community, lack of commitment by some of the school management,  

lazy ground staff,  no playgrounds for learners, mismanagement of funds at school 

level, too much emphasis on  tender process,  schools too old to be brought to good 

condition, lack of monitoring school conditions by districts and the lack of co-

operation between school management. 

The problem of inadequate maintenance has been attributed by the study by a set of 

other factors namely; deferred maintenance, neglect, lack of sufficient manpower for 

maintenance, inability to select competent service providers, maintenance policies not 

followed and healthy school environment is not a norm. The maintenance framework 

as prompted by the study will need commitment from government level and school 

level to ensure improvement in the condition of the public schools. All school funding 
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should be based on the individual school needs and regular inspections of individual 

school conditions should be undertaken in order to establish this school condition 

funding base. The government should establish clear lines of accountability for 

maintenance of schools. The communities surrounding schools must be encouraged to 

be active role players in maintaining their schools in order to develop a sense of 

ownership by the surrounding community, teachers, learners and teachers. A 

framework for the maintenance of public schools’ infrastructure is needed which will 

cover the following aspects:  responsibilities for all stakeholders, funding and 

information management.  

RECOMMENDATIONS 

The study prompts that the following should be done in order to improve the 

dilapidated state of public schools’s infrastructure 

Maintenance guidelines and standards should be developed for the maintenance of 

public schools’s infrastructure at government level and  be communicated and 

procedures to implement  these should be  done established and monitored at school 

level 

Each school should adopt a maintenance  laying down  level of service provision for 

maintenance within set times 

Maintenance for public schools’s infrastructure should be guided by the following 

three principles 

servicing the infrastructure 

replacing infrastructure when necessary 

rectification of any defects in the infrastructure 

Each school should keep a file of its condition and maintenance requirements. This 

library should be updated every six months. The library should keep a record of the 

following 

To facilitate the achievement of the above mentioned library, all school infrastructures 

should be inspected every six months including the testing of all mechanical and 

electrical equipments. 

Budgeting and prioritization of execution of work for all school infrastructure 

maintenance should be based on the individual school infrastructure condition as 

determined by the library. 

A predetermined percentage of the national budget allocation informed by the school 

infrastructure condition and maintenance needs will be allocated for each school on a 

yearly basis 

It is recommended that: 

All school funding should be based on the individual school needs and regular 

inspections of individual school conditions should be undertaken in order to establish 

this school condition funding base. 

The government should establish clear lines of accountability for maintenance of 

schools 
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The communities surrounding schools must be encouraged to be active role players in 

maintaining their schools in order to develop a sense of ownership by the surrounding 

community, teachers, learners and teachers 

 A framework for the maintenance of public schools’ infrastructure is needed which 

will cover the following aspects 

4.1 Responsibilities for all stakeholders 

4.2 Funding  

4.3 Information management  

REFERENCES 

Ali, A.S. (2009). Cost decision making in building maintenance practice in Malaysia. Journal 

of Facilities Management. 

American Society of Civil Engineers. (2001). New report card reveals little improvement in 

infrastructure. Journal of Civil Engineering. Vol.71, n.p. 

Bello, M.A. and Loftness, V. (2010). Addressing inadequate investment in school facility 

maintenance. School of Architecture paper 50.Carnegie Mellon University. 

Department of Public Works and Construction Industry Development Board. (2010) National 

Infrastructure Maintenance Strategy . Government. 

Equal Education. (28 February 2010). Submission to Portfolio Committee on Basic 

Education- Comments on how to improve basic education. Available from: 

www.equaleducation.org (Accessed 26 May 2010). 

Financial and Fiscal Commission. (2009). Submission on Norms and Standards for School 

Infrastructure: Financial and Fiscal Commission, Pretoria, South Africa. 

Filardo, M. (29 April 2008). Good buildings, better schools an economic stimulus opportunity 

with long term benefits. Available from: www.sharedprosperity.org/bp216/bp216.pdf - 

(Accessed 29 May 2010). 

Gibberd, J. (2007). South Africa’s School Infrastructure Performance Indicator 

System.Available from:www.csir.org.za(Accessed 3 April 2010). 

Hunter,M.A. (2010). Building a sustained school facilities remedy. Journal of Education, 

Equity and the Law. Vol. 2(1) n.p. 

Interagency Committee on School Construction (26 August 2005). Maintenance of public 

school facilities in Maryland initiatives to ensure that Maryland’s public schools are 

adequately maintained. Availaible from: 
www.pscp.state.md.us/.../Maintenance%20of%20Public%20School%20Facilities%20in%20M  
(Accessed 10 August 2010). 

Kingdon, G.G. (2007). The progress of school education in India. Economic and Social 

Research Council.United Kingdom. 

Madikizela, K. (2010. (Maintenance Management). Unpublished raw data. 

Moberley, D. (1 February 2002). Study of school deficiency repair grant and facilities 

maintenance operations in Washington school districts. Available from: 

http://www.k12.wa.us/SchFacilities/Publications/pubdocs/FacilitiesMaintenanceInW

ASchools.pdf (Accessed 10 August 2010).    

Moja, T. (January 2010). Nigeria education sector analysis: An analytical synthesis of 

performance and main issues. Available from:www.worlbank.org.za. 



Thwala and Mojela 

900 

Monyatsi,P.P. (2005). Transforming schools into democratic organization: The case of the 

secondary schools management development project in Botswana. International 

Education Journal Vol. 6(3) pg 354-366. 

Omar,M. (2009). Urban governance and service delivery in Nigeria. Development in 

Practice.Vol.19 (1). n.p. 

Raya,R. and Rubin,V.( Fall 2006). Safety, Growth and Equity: School Facilities. Available 

from:www.policylink.org.za ( Accessed 20 May 2010). 

Stevenson, K. (2006). Model policies for preserving historic schools. National Trust for 

Historic Preservation.USA. 



 

Mshelgaru, I H (2012) An evaluation of disaster safety performance of the high-rise-buildings in Abuja  

In: Laryea, S., Agyepong, S.A., Leiringer, R. and Hughes, W. (Eds) Procs 4th West Africa Built 

Environment Research (WABER) Conference, 24-26 July 2012, Abuja, Nigeria, 901-911. 

901 

AN EVALUATION OF DISASTER SAFETY 

PERFORMANCE OF THE HIGH-RISE-BUILDINGS IN 

ABUJA 
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Building Department, Ahmadu Bello University, Zaria, Nigeria 

Disasters could occur anywhere and at any time but certain types of disasters are more 

likely to be more severe in some structures than others; especially those located in 

highly populated areas. This study aims at evaluating the safety performance of the 

high-rise-buildings in the Federal Capital Teritory Abuja, Nigeria. The states of what 

the buildings can provide during disaster were reviewed and the aspects of disasters 

preparedness, information management, disaster faciities and rescue strategies were 

investigated. Questionnaire was administered to the owners of the buildings, estate 

managers and disaster managers who manage the building sand interviews were also 

conducted with tenants and rescue organizations to supplement the information 

obtained. The result revealed 70% level of safety but the tenants were 25% not 

confident in the disaster mangement strategies adopted. Since the sources of the 

disaster risk were mostly man made and environmental, good governance and 

enhanced coordination can eliminate the risk and improve the safety status of the 

buildings. 

Keywords: disaster-management, high-rise-building, information-management, 

safety-performance 

BACKGROUND 

Preparedness for disaster is of paramount importance for the fact that waiting for 

disaste events to occur is no longer a viable option to deal with disaster incidences 

(Eun et al., 2010) and in many instances, it is usually just not enough to return 

disaster-hit communities to their impoverished and vulnerable pre-disaster state 

(United Nations, 2008). Moreover, it is quite necessary to be prepared than adapting 

buildings after a disaster. The International Federation of Red Cross and Red Crescent 

Societies (2000) and Eun et al., (2010) highlighted some objectives of disaster 

preparedness that included increased efficiency, effectiveness and impact of disaster 

situation. Buildings that are located in urban areas require more preparations because 

they are more likely to face disasters threat that are less likely to significantly impact 

those in rural areas (Chesapeake Virginia, 2010) and the effects are usually more 

devastating and worse in high rise buildings above 9 storeys (The Hartford Loss 

Control Department, 1999; Turnbull, 2002) than in low rise buildings in the same 

locality. In the high rise buildings intensive disater management strategies and 

sophisticated response equipment are required to ward away or minimize the impact 

of the disasters (Federal Emergency Management Agency, 2005).  

                                                           
1
 mshelgaruisa@yahoo.com 
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The WHO (2009) describes a safe building as a building whose services remain 

accessible and functional at maximum capacity and within the same infrastructure 

during and immediately after disasters, emergencies or crises. Among the atributes of 

a safe building as stated by the Health and Safety executives (2001) are that it will not 

collapse in disaster, be able to continue functioning, provides critical services, be 

organised with contingency plans and disaster facilities in place, and trained personnel 

to contain disater situations. Operating a safe building involves having knowledge of 

the many factors that contribute to building vulnerability and the factors include 

location of the building, resiliency of materials used  that can contribute to ability of a 

building to withstand adverse natural events, and ensuring disaster risk reduction in 

design and construction (FAO/GIEWS, 2003). The Green Paper Process (1998) and 

FAO/GIEWS (2003) highlighted the necessity of having information on disaster 

safety performance in addition to  what is known about performance to supplement 

effective functionallity of a building. Health and Safety executives (2001) outlined the 

correlations between safety-run buildings and well-managed operations that shows the 

significance and relevance of safety in disater management. Measuring disaster safety 

performance is as much part of a disaster management system as financial, production 

or services delivery management (UNDP, 1994), especially when the purpose is to 

provide information on the progress and current status of the strategies, process and 

activities that would be used by managers to control disaster risk (Burrus et al, 2002). 

An effective risk control founded on effective disaster management system can 

overcome high risk situations. Thus, the disater safety performances have to be 

measureable, improvements safe buildings and compliance to regulation and not just 

mean to reduce damage, collapse, death or injuries (WHO, 2009). This research is set 

out to measure the disaster safety performance of the high rise buildings in the 

Nigerian Fedeeral Capital Territory Abuja with the view to determine the current 

safety status. Abuja city has never experienced major disater but bomb explosions and 

arson cases have been on the rise in recent years. 

Thompson (2010) pointed out that effectiveness of disaster management system is 

undermined and information produced have no crediblity in informing building 

managers of how well disaster risks can be controlled if the mesurement carried out is 

incorrect.  The  Green Paper Process (1998) and Mshelgaru  and Olowoyeye (2010) 

confirmed that there is no single reliable means of measuring disaster performance 

except a basket of measures or balanced scorecard that provide information on a range 

of disaster management activities. The  WHO (2009) listed the basic elements of 

effective risk control as measure of the hazard burden, management system and 

activities that promotes positive disaster management culture and reactive monitoring 

of adverse outcomes. An effective performance measurement is realised only when 

the right features of an effective disaster management system are correctly captured 

(Federal Emergency Management Agency, 2005) and it produce valuable information 

on both the level of performance that indicates why performance is as it is (Chang et 

al, 2010). Because, only when we know why we hit the right  target of safety can we 

truly say we have learnt effective disaster management and will achieve useful 

information for disaster safe buildings that will satisfy stakeholders. In pursue of 

better reliability, this study focused on disaster management process rather than 

disaster outcomes which are likely to give uncomplete and incredible measures of 

performance; but at the same time being positive by reflecting safety achievement as 

well as being negative to fully incoporate the loopholes and failures in meeting up 

with safety requirements where necessary (Mshelgaru  and Olowoyeye, 2010).  
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METHOD 

A structured questionnaire was used to collect information from the departments of 

disaster management, Estate management or Facility management and owners and 

tenants of the high rise building. In addition to the disaster assessment factors 

identified in literatures, a pilot study was undertaken in a form of independent 

interviews with prototype high rise building owners and disaster managers in different 

locations to supplement and rectify the questionnaire. The final structure of the 

questionnaire contained 156 factors that were regarded by literatures and the pilot 

study to have potential influence on disaster safety performance of buildings. 

The population frame contained 30 high rise buildings among which some were in 

clusters; some single, isolated and scattered over the Territory. In the questionnaire, 

the respondents were asked to rank each factor in achieving safety in the pre-disaster 

state on a five-point Likert’s scale. Items like preparedness plan and respond strategies 

were graded while others like vulnerabilities and severities were rated as low, medium 

and high. The respondents were also requested to introduce and accordingly rate any 

other potential factors and rate them accordingly. The questionnaire was sent to the 

respondent by the researchers in field trips to 20 randomly selected sites of the high 

rise buildings and 80% of the total number sent out was returned. 

In addition, interviews were conducted with tenants, rescue officers and owners of the 

buildings; some of who were also among the respondents of the questionnaire. During 

the interview session, qualitative data were collected about the tenancy mix of the 

high rise buildings and how these affect disaster risk and safety performance. The age 

of the building and structural stability of the buildings and service facilities were also 

discussed. The interviews were voice recorded, transcribed, and coded. Quotes and 

comments from the interviews were confirmed and approved by the interviewees and 

a couple of citations were presented in the paper as representative in respect to 

specific subjects to illustrate points. Content and relational forms of conceptual 

analysis techniques were used to examine words and phrases which positively or 

negatively described the staus as well as those conveying concrete information on the 

safety performance of the buildings. The high rise buildings were classified according 

to use and demographical formations: corporate headquarters, commercial, hotel and 

tourism, industrial, office, banking and finance. The assessment and the analysis were 

carried out in accordance with the outlined standard methods of the International 

Federation of Red Cross and Red Crescent Societies (2000) and National Institute for 

Standard and Technology (2008) and the outputs were expressed in percentages, 

figures and charts. 

RESULTS 

DISATER RISK LEVELS 

To assess the source of the disasters, the National Institute of Standards and 

Technology (2008) recommended considering all sources including those whose 

likelihood of occurrence may be insignificant. Table 1 shows the risk levels of disaster 

threats in the Capital Territory.  

The high (H) and medium (M) disaster risk levels in Table 1 suggested that corrective 

action plans needed be in place as soon as possible, whereas the low risk levels (L) 

affords options to either determine whether corrective actions were required or 

decided to accept the risk (National Institute of Standards and Technology, 2008). The 

source of the disasters risk levels in the Capital Territory were mainly of man-made 
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followed by environmental. The likelihood that a disaster will occur whether low, 

medium or high; illustrates the probability of potential vulnerabilities to exercise or set 

in.   

Table 1: Disaster Risk Levels of the High Rise Buildings in Abuja City 

Disaster 

Type  Disaster Elements 
Corporate 

H/quarters 

Banking/Fin

ance 

Hotel 

/tourism 
Others 

N
at

u
ra

l 

Inclement Weather M L M L 

Earthquake / Tremor L L M L 

Lightening H H L M 

Cyclone L L L L 

Tornadoes L L L L 

Hurricane L L L L 

E
n

v
ir

o
n

m
en

ta
l 

Tidal Wave  L L L L 

Mud Flow L L M L 

Landslide   M L H M 

Flood M M L L 

Erosion   L L M L 

Environmental Degradation  H L M M 

Excessive Settlement H M L L 

M
an

-m
ad

e 

Bomb Blast or Arson H M M M 

Radiological Accident  M L L L 

Civil Disturbance  L L M H 

Biological / Chemical hazard  L M L L 

Road Traffic accident L L M M 

Environmental Pollution H H L L 

Chemical Explosion L M L L 

Plane Crash H H M H 

Criminal Activities H H L L 

Fire Outbreaks L H H L 

Collapse of Building M M L M 

Power Failure M H M M 

Communication Failure M H L M 

H = High;  M = Medium;   L = Low. (On risk scale of the National Institute of Standard and 

Technology, 2008) 

POTENTIAL DISASTERS AND LIKELIHOOD OF OCCURRENCES 

The likelihood of disaster occurrences is represented in Fig. 1 and the probability of 

potential vulnerability sectors.   
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Figure 1: Likelihood of Occurrence and Severity of Disasters risk 

The likelihood of occurrences and the severity of disasters that are anticipated to set 

on in the Federal Capital Territory are presented in Fig 1. 

In a summary, the city faces threats from bomb blast or arson, civil disturbance, power 

failure, fire outbreak, communication failure and lightening as the most highly likely 

disasters that could occur and have significant impacts (Fig. 1). Plane crash, 

communication failure, power failure and inclement weather could also have 

significant impacts if occur.  

AREAS VULNERABLE TO DISASTERS 

A potential threat-source can successfully exercise a particular vulnerability if there 

exist a weakness that can accidentally be triggered or intentionally exploited. A threat-

source does not present a risk when there is no vulnerability that can be exercised 

(The Hartford Loss Control Department, 1999). When the disasters occur, some 

sectors will have more tendencies of resisting and copping with the even better than 

others. 

 

Figure 2: Sector Vulnerable to Disasters 

The sectors vulnerable to disaster risk are presented in Fig. 2. The vulnerability of the 

high rise buildings ranked highest, followed by human life while and livelihood 

showed less likely damage or disruption. Neighbourhood relatively lack capacity to 

cope with or resist the impact of the hazard. 

STRUCTURAL STABILITY AND FUNCTIONALITY DURING DISASTER 

A safe building is expect to remain structurally stable after a disaster. When in use 

collapses it can lead to lose of life, livelihood and properties (WHO, 2009). A hundred 

percent of the repondents agreed that the buildings were quite stable and can resist 

collapse under the effects of the identified disaster while only 65% agree that 

buildings will remain fully functional. Forty three percent believed the essential 

services such as light, communication and water systems will ceased.  

DISASTER PREPAREDNESS  

Table 2 presents a range of degrees of readiness to combat the anticipated hazards 

tabulated in Table 1.  Provisions of evacuation procedures in event of disaster onset 

were mostly attained as expected (63%) and even somewhat better than were expected 

to be in place while assessment of process and information priorities for response to 

disaster in the buildings was somewhat between worse than expected (61%). Efforts 

on development of emergency preparedness plans, processes and procedures was 

(59%) achieved whereas measure to activate special installations like mobile hospital 
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facilities and procedures for activating distribution systems were somewhat worse 

than expected  with 49% and 48% scores respectively. The availability of disaster 

assessment department to identify disasters, their likelihood, vulnerability and impact 

was somewhat better than expected (62%).  The degree of preparations for storing or 

making arrangements for rapid acquisition of facilities was 53%. 

Table 2: Development of Preparedness Plans 

Preparedness Plan 

N
o

t 
A

v
ai

la
b

le
 (

%
) 

In
su

ff
ic

ie
n

tl
y

 (
%

) 

M
o

d
er

at
el

y
 

S
u

ff
ic

ie
n

t 
(%

) 

S
u

ff
ic

ie
n

t 
(%

) 

H
ig

h
ly

 

S
u

ff
ic

ie
n

t 
(%

) 

P
re

p
ar

ed
n

es
s 

A
ch

ie
v

ed
 (

%
) 

Disaster preparedness policy statement 23 38 31 8 0 45 

Developed policies and procedures  10 26 35 16 13 59 

Identified organisational resources for disaster  9 30 33 15 12 58 

Outlined response activities 9 30 36 15 9 57 

Allocation of roles and specific responsibilities to personnel 9 16 41 13 22 64 

Identified emergency shelter sites to be used during disaster 18 24 36 12 9 54 

Publicised evacuation  routes 3 21 33 39 3 64 

Identified sources of emergency life-line-services (e.g. water ) 3 24 39 24 9 62 

Functional stopcocks  14 32 25 21 7 55 

Set budgets, resource lists, supplies, relief stocks and equipment 14 21 46 14 4 54 

Determined chains of command and communication procedures, 3 19 59 6 13 61 

Trained response personnel and people on what to do during disaster 3 9 59 19 9 64 

Described how relief supplies will be procured, stored and distributed 13 22 25 28 13 67 

Various degrees of readiness in terms of administrative provisions of preparedness 

plan items are presented in Table 2.  Thirty four percent of the responses suggested 

non available or insufficient availability of preparedness plan efforts while 66% made 

significant efforts. 

RESPONSE STRATEGIES 

The relevant strategies include developing of issues required to response to the 

disasters. The degrees of attainment or perfections (in percentage) in developing of 

each of the issues are summarized in Table 3. 

Table 3: Preparedness in Response strategies 

Response Strategies 

p
o

o
r 

F
ai

r 

G
o

o
d
 

V
er

y
 g

o
o

d
 

E
x

ce
ll

en
t 

P
er

ce
n

ta
g

e 

p
re

p
ar

ed
n

es
s 

Percentage   

Developed Evacuation procedures 3.2 25.0 40.6 15.6 15.6 63 

Trained search and rescue teams 18.8 21..9 28.1 31.2 0 54 

Disaster assessment teams  6.7 26.7 30.0 23.3 13.3 62 

Assessment process and information priorities 6.5 29.0 29.0 25.8 9.7 61 

Measures to activate special installations 22.6 38.7 19.3 9.7 9.7 49 

Procedures for activating distribution systems 22.5 32.3 32.3 9.7 3.2 48 

Preparations for emergency reception centres  21.9 18.8 40.6 15.6 3.1 52 

Procedures for activating emergency programs 22.6 12.9 51.6 6.5 6.4 52 

Prepared storage and rapid acquisition of facilities 9.4 40.6 31.3 12.5 6.2 53 

Developed emergency preparedness plans  3.2 29.0 45.2 16.1 6.5 59 

The shaded portions represent areas where significant efforts on individual response 

strategy items were achieved. An average response strategy status of ‘good’ was 

scored 
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AVAILABILITY AND ADEQUACY OF EVACUATION 

FACILITIES 

 

 

Figure 3: Adequacy of Evacuation Facilities 

Figure 3 shows the adequacy of disaster evacuation facilities. Only 41% of the 

respondents indicated having adequacy of evacuation facilities and the areas of 

sufficiency of facilities were audible or visual fire alarm system, public alert system, 

fire escape stairs, emergency escape lighting and escape rescue systems. Fifty nine 

percent were either having insufficient facilities or did not have them all. 

RESCUE RESPONSE EXPECTED FROM OTHER 

ORGANISATIONS 

 

Figure 4: Rescue Response Obtainable from Rescue Organizations 

The rescue assistance that could be obtained from recue organizations is shown on Fig 

4. The respondents had confidence in getting 67% of the rescue assistance expected. 

Seventy one percent could be gotten from the ‘fire service departments’ while only 

24% was expected from the ‘international agencies’. 
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DISATER RESCUE MOBILIZATION 

 

Figure 5: Resource Mobilization 

Figure 5 illustrates the level of resources mobilized for disaster. The opinion of the 

respondents suggested that only 49% of the resource mobilization was achieved and 

51% was either not planned for or was insufficient planed. 

DISASTER INFORMATION MANAGEMENT PLANS 

One of the factors that increase vulnerability to disaster is lack of knowledge of how 

to effectively resist the effects of disasters (United Nations, 2008) as well as effective 

information preparedness mechanisms and strategies that will enhance effectiveness 

responses (Turnbull, 2002) to disaster. 

Table 4: Disaster Infomation Managemnt 

Disaster Information Management Issues 

N
o

t 
A

v
ai
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o

d
er
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u
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n
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S
u
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ie
n

t 

H
ig

h
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 S
u

ff
ic

ie
n

t 

A
ch

ie
v

em
en

t 
(%

) 

Percentage 

Policies and procedures describing who deal with which media. 13 16 28 34 9 63 

Knowledge of what information is needed in event of disaster 0 25 25 38 13 70 

Developed procedure for information collection 9 19 50 9 13 59 

Already collected Information on disasters 6 47 28 16 3 53 

Disaster assessment personnel or department 3 25 41 19 13 63 

Mechanisms for information analyses 16 19 47 16 3 54 

Procedures for information integration into decision making process 16 23 35 13 13 57 

Information tapping from any disaster warning system or forecast 13 41 25 19 3 52 

Information reporting procedures 3 50 25 16 6 54 

Proven processes for identifying and assessing disasters 3 42 26 19 10 58 

Critical data required for disasters response 16 38 22 19 6 53 

 

Table 4 shows the percentage of disaster information management. Seventy percent of 

the managers of the buildings knew what information could be needed in event of 

disaster but only 53% was at hand. The summation of the scores in the 2
nd

 (not 
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available) and the 3
rd

 (not sufficient’) columns amount to 40% while sufficiency of the 

information management stood at 60%. 

ACCESS TO DISASTER EARLY WARNING SYSTEMS 

 

Figure 6: Use of Early Warning Systems 

Figure 6 shows the use of early warning systems in disaster management of the high 

rise buildings. The opinions of the respondents suggested that 37% did not have 

access to early warning system and 63% of them used information from one or more 

early warning outlets.  

INFORMATION COORDINATION AND RESPONSE EFFORTS 
Table 5: Information Coordination with Response and Rescue Organisations  

Rescue Organisations 

N
o

 c
o

o
rd

in
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P
o
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r 
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o
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M
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G
o
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H
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h
 c

o
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C
o

o
rd
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n

 

ac
h

ie
v

ed
 

Percentage 

Federal Fire Service  Department 0 9 31 38 22 74 

Corporate Fire Service 3 9 22 44 22 74 

Red Cross / Red Crescent Societies 3 13 53 25 6 64 

National Emergency Management Agency 13 13 59 13 3 56 

Civil Defense 16 19 41 22 3 56 

Community based Organizations 10 23 29 39 0 59 

Health Department 6 19 32 35 6 63 

Military 23 10 39 26 3 56 

Non Government Organisations 6 16 39 32 6 63 

Other Government Agencies 10 19 42 26 3 59 

International Agencies 26 19 35 16 3 50 

Utility Services Departments 13 29 32 23 3 55 

Others 43 7 36 14 0 44 

 

Table 5 shows information and coordination of response and resources efforts made 

with rescues organizations. Moderate coordination to high coordination in the 4
th

, 5
th

 

and 6
th

 columns accounted for 72% the preparations and the 3
rd

 and 4
th

 rows suggested 

the highest coordination (74%) with the fire service departments. 
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PUBLIC EDUCATION, TRAINING, REHEARSAL AND 

COMMUNITY-BASED PREPAREDNESS 

 

 

Figure7: Education Rehearsal and campaign activities 

The preparedness for public education, training rehearsal and campaign activities are 

illustrated in Fig 7. The opinion survey suggested sufficient preparedness of 65% and 

areas of weak preparedness in ‘sponsoring media campaign for disaster awareness’ 

and ‘rehearsals for emergency response scenarios’. 

CONCLUSION 

The disaster risk levels in the Capital Territory were due to human, environmental and 

natural factors.  If allowed to set in, the impact in significant and was likely to cause 

severe damage on the building structures and human lives and the buildings were 66% 

prepared and 41% adequate of evcuation facilities. The buildings attained 70% level 

of safety performance but 25% of the tenants was not confident in the disaster 

mangement strategies adopted. A hundred percent of the respondents were safisfied 

with the structural stability of the buildings and 43% in the essential services. 

However, since the main sources of the disaster risk were man made and 

environmental, good governance and enhanced coordination can eliminate the disaster 

risk and improve the safety status of the buildings. 
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SECOND HAND SMOKE (SHS) EXPOSURE IN PUBLIC 

PLACES, ANY LESSON TO LEARN FROM OTHER 

NATIONS? 
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Over the last decade, efforts have been made on the need to improve the air quality in 

public places due to the amount of evidence gathered on the possible health impact 

associated with the exposure of airborne pollutants in public places which second 

hand smoke is considered as part of the major contributor of these pollutants in the 

environment. It is now a known fact, that human beings globally spend between 55-

90% of their time in enclosed environments hence been exposed to pollutants present 

in the building, part of the strategy is need to bring to an end the publics’ exposure to 

Second Hand Smoke (SHS) in buildings. A set of questionnaire centred on second 

hand smoke issues was administered to 137 person’s residence in Abuja, the Federal 

Capital Territory of Nigeria. The result showed 64.2% of the respondents smoke, and 

35% from this group of smokers acknowledge to smoking within enclosed buildings 

including and their cars. Since there is no safe exposure level for tobacco smoke, part 

of the recommendation focused on the need to eliminate this practice from the public 

places in other to protect the health of persons living or working there. Although the 

participants’ awareness level around second hand smoke was found to be high, also 

considered is the urgent need to draw the attention of experts within the built 

environment especially in tropical climate like Abuja, on finding ways to safeguard 

the lives of users of public places starting from the design, construction and operation 

stage of these facilities used by the general public almost on daily basis. 

Keywords: exposure, indoor environment, public health, second hand smoke 

INTRODUCTION 

In developed nations, it is agreed that most people spend between 85-90% of their 

time in an enclosed environment. However, the same can not be said of countries in 

tropical climate like Africa, where only about 55% of individual’s time is spent in 

enclosed environment (Smith and Mehta 2003; Lavin et al., 2006) and health 

implication to the amount of time spent in such environment especially where the air 

quality has been compromised is enormous. This scenario in the tropical climate is 

especially relevant for city dwellers volatile organic compounds among other indoor 

pollutants are readily available due different forms of activity taking place within the 

building. Until the 1970s the problems associated with indoor air quality in public 

buildings and homes were only mildly investigated, with much attention focused on 

the impact of outdoor pollution sources and ways to prevent them, this was partly due 

to the general public knowledge on the perception of numerous outdoor pollution 

sources as compared with the indoor environment (Jones, 1999; Musa, 2008,). Indoor 
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air pollutants are known to emanate from a range of sources such as building fabrics 

or by-products from the activities undertaken within the confine of the environment. 

The concentration of these pollutants in the environment however depends on the 

relationship between the volume of air contained in the indoor space, the rate of 

production or release of the pollutants from the air, the rate of air exchange with the 

outside atmosphere as well as the outdoor pollutants concentration (Jones, 1999; 

Musa, 2008; WHO, 2009; Menon, 2010). 

Second hand-smoke (SHS) has been identified as a major contributor to the pollutants 

presence in buildings and is now been seen as a growing health concern in public 

places since the early 1980s (Jarvis et al., 2000; WHO, 2007; WHO, 2009). Some 

developed countries and few in developing countries have passed legislation that 

prohibits smoking in the workplace and public places but in countries yet to embrace 

the policy, people living and working in enclosed environments where smoking 

indoors still occurs, particularly vulnerable adults and children are frequently exposed 

to harmful compounds contained is second hand smoke and from other sources. The 

wealth of evidence gathered on the health effects of second hand smoke exposure has 

expedited the need to protect the health of workers and the public across the globe 

(WHO, 2007; WHO, 2009; Meyers et al., 2009; Ritchie et al., 2010; Öberg et al., 

2010). There is clear research evidence indicating that a well-managed smoke free 

policies can contribute greatly towards the protection of the general public and 

employees from exposure to second hand smoke (SHS) and tobacco ban policies in 

these countries have been greatly acknowledged by both its citizens, health 

professionals and international organisations (Hole, 2005; Ritchie et al., 2010). 

Scotland was among the first countries to introduce a tobacco smoking ban policy in 

enclosed public buildings and the resultant benefit has brought about significant 

decline in second hand smoke exposure in children, adults and bar workers (Ritchie et 

al., 2007; Donnelly and Whittle, 2008). Mauritius introduced smoke-free law in 

March 2009 banning smoking in all indoor public places including restaurants and 

bars as well as smoking in cars with passengers (Lopez et al., 2011) To sustain the 

new law, the campaign was intensified using the mass media and other channels and 

with the success so far achieved, it is an indication that nations yet to embrace the 

Framework Convention on Tobacco Control can achieve a meaningful outcome using 

appropriate communication means.  

Second hand smoke is the combination of smoke emitted from the burning end of a 

cigarette or both tobacco products and smoke exhaled by the smoker and it is 

estimated to contain thousands of chemicals of which 250 are known to be 

carcinogenic (WHO, 2007; Asomaning et al., 2008; Desalu, 2011). Hence, there is a 

greater correlation between SHS inhalation with respiratory and cardiovascular 

disease especially among children, the elderly and immuno compromised patients 

with resulting health impacts among these groups in the forms of; mouth and lung 

cancer, stroke, coronary hearth disease, asthma, middle ear disease, sudden infant 

death and reduced lung function in children (WHO, 2007; Asomaning et al., 2008; 

Desalu, 2011). Worldwide, 40% of children are exposed to second hand smoke and it 

is estimated that each year, globally over 165,000 children die from lower respiratory 

tract infections caused by SHS exposure with two-thirds of these deaths occurring in 

Africa and South Asia (Öberg et al., 2010). The Global Youth Tobacco Survey 

(GYTS) data indicates SHS exposure is common among youths. Surveys of school 

age children in Abuja-Nigeria conducted in 2008 found 21.7% of the children are 

living in homes where other people smoke in their presence. Furthermore, 39.7% of 
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these children reported that they are often around others who smoke in places outside 

their homes. From the survey, 57% of the respondents think that smoking should be 

banned from public places (Ekanem, 2008). Alongside the acute and chronic health 

effects of exposure to SHS the economic costs include direct and indirect medical cost 

as well as productivity losses (Ross, 2005; Öberg et al., 2010).  

This paper presents the general public’s opinion on second hand smoke and how SHS 

impacts on their heath in the built environment, and also draws the attention of policy 

makers on the need to consider the World Health Organisation (WHO) Framework 

Convention on Tobacco Control implementation and also put forward challenges to 

experts working in various aspects within the built environment especially in tropical 

climate like Nigeria on ways to improve the design and operations of buildings used 

by the public as a means of meeting the health challenges emanating from their 

operations.  

METHODS 

The study was conducted within Abuja Municipal Area Council, Nigeria. Participants 

resident in the city were drawn at random by visiting public and private buildings as 

well as higher education institutions. During each visit, the topic was explained to 

each participant and the researcher remained available to answer questions specific to 

the survey. The participants were then left alone to complete the questionnaire. 

A total of 200 self-administered questionnaires was distributed, 137 returned the 

completed form. The questionnaire was structured into three sections to capture the 

respondents’ general information, Individual perception on second hand smoke and its 

associated health impact.  

Statistical analyses of the data were conducted using IBM SPSS statistics 19 (IBM 

Corporation, Armonk, New York). Analysis of variance was used to assess the 

relationship between SHS awareness and health impact caused by SHS exposure (i.e. 

at work and other public places). 

RESULTS  

Characteristics of respondents with knowledge of second hand smoke impact are 

presented in table 1.  From the data gathered, 67.9% of the participants were men. 

From the population surveyed, 3.3% are not employed and 35.8% of the population 

sampled said they do not smoke. Of the number of persons (88) that indicated they 

smoke, 35% reported they smoke within enclosed buildings including their cars.   

From the survey it was obvious the participants have high awareness level of second 

hand smoke only 11.3% of the respondents indicate that they do not have any form of 

knowledge around second hand smoke and its impact (Table 1). 

From the population surveyed, 84.7% are aware of the potential harmful impact of 

second hand smoke on humans and all respondents agreed that there exists a 

relationship between second hand smoke to ill health (Figure 1).  Mouth and lung 

cancer (48.2%) was identified as the major form of health impact associated with SHS 

by the respondents. Question asked about their perception on second hand smoke, all 

but 4.4% did not associate SHS to any form of environmental concerns while 29.9% 

(41) of the respondents said it leaves behind bad smell within the enclosure, 21.9% 

(30) agreed that it takes long for the smell to leave the building and 41.6% (57) of the 

respondents are of the opinion that when inhaled, it makes their breathing difficult.  
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Table 1: Characteristics of the respondents in the study undertaken  

Characteristics              n=137 Prevalence (%) 

Gender 

Male 

Female 

Occupation 

Civil servant 

Self employed 

Private sector 

Student 

Not employed/retired 

SHS awareness level 

Very informed 

Some how informed 

Not informed 

Tobacco smoke 

< 4 times/day 

4-9 times/day 

>10 times/day 

Do not smoke 

 

93 

47 

 

83 

10 

19 

22 

3 

 

89 

32 

16 

 

52 

18 

18 

49 

 

67.9 

32.1 

 

60.6 

7.3 

13.8 

16.1 

3.3 

 

65.0 

23.4 

11.3 

 

38.0 

13.1 

13.1 

35.8 

When surveyed on the need to protect the general public from SHS exposure, 125 

(91.2%) of the respondents agreed with a smoking ban if considered by the 

government. When asked of their knowledge of previous government effort to 

introduce the policy in the federal capital territory, 78.1 % (107) said they are aware 

of the period in 2008. 

                           

Figure 1: Percentage of respondents that associated second hand smoke with some form of illness.  

DISCUSSION  

Factors such as lifestyles, construction design and climatic conditions meant that the 

indoor environment in public places can vary from region to region. Despite these 

variations due to the prevailing factors in existence, every society is facing similar 

indoor air quality problems such as second hand smoke (SHS), asbestos, carbon 

dioxide, carbon monoxide, formaldehyde, radon, fungi, bacteria, viruses, etc in public 

buildings of which research conducted have shown to affect the health and 

performance of occupants of such buildings (Jones, 1999; Jarvis et al., 2000; Musa, 

2008; WHO, 2009; Menon et al., 2010), and meeting the challenges that comes with 
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exposure to indoor air pollution in general will take some time with strong 

commitment required from both the public and private sectors. 

Second hand smoke exposure is considered one of the most common indoor pollutants 

worldwide (Smith and Mehta, 2003; WHO, 2009; Öberg et al., 2010). From the result 

of the study among Abuja residents their response showed that majority of the 

population sampled are aware of second hand smoke and its dangers however they 

lacked any power to control smoking in public places, but rely on the government 

come up with means of safeguarding the citizens from the health risks associated with 

SHS exposure. This findings is an indication that the public are of the view that a 

more satisfactory means of communicating the health dangers around second hand 

smoke will help convey the message given that 16% of the respondents did not 

understand the meaning of ‘second hand smoke’.  Öberg et al., 2010 assert that the 

magnitude and distribution of the health impact resulting from second hand smoke 

exposure is pertinent to policy makers as associated ill health is considered 

preventable if the control measures are implemented. This is of particular concern 

given the United Nations Strategy on Millennium Development goal 4: Reducing 

child mortality rate by two thirds, and goal 5: Improve maternal health by 2015. If 

these goals are to be reached, they will require targeted positive actions aimed at 

addressing the leading causes of death, particularly where most of the causes are 

considered avoidable or able to be controlled and controls to eliminate or reduce 

exposure to second-hand smoke will clearly have a role in achieving these strategic 

goals (Öberg et al., 2010; UN, 2011).  

Although from the present study conducted, 35.8% said they do not smoke, but all the 

respondents were able to associate tobacco smoke with one form of disease or the 

other. Considering these findings, it then becomes pertinent for efforts to be geared 

towards the development of a sound communication and education strategy around 

second hand smoke risk to the general public as a means of reducing exposure 

incidence in public places. More importantly it will raise awareness of SHS and could 

greatly influence the support for smoke free buildings and environment policy 

considered. Article 8 of the WHO Framework convention on Tobacco Control called 

on responsible bodies to provide a complete smoke-free environment in all indoor 

workplaces, public places and public transport in other to meet the challenges of 

eliminating smoking in workplace and other public indoor environments.  

Where there is a ban of tobacco smoking in buildings and public places, significant 

public health benefits are evident (WHO, 2007; Rabinotvitch, 2008; Meyers et al., 

2009; Ritchie, 2010). Rabinotvitch (2008) assesses the impact of a public smoking ban 

across Lexington, Kentucky, USA, in April 2004, and the affect upon asthma-related 

emergency rates over 40 months before the introduction of the ban compared with 

data for 32 months after the ban. A 25% decrease in the risk of asthma-related hospital 

visits was observed. In Scotland, after the tobacco smoke ban in public places, bar 

workers reported significant improvement in their respiratory organ function 

(Menzies, 2006).  

Traditionally smokers and non-smokers were separated within the same airspaces with 

the absence of a floor-to-ceiling barrier but this approach was seen not to provide 

enough protection to non smokers present in the same indoor environment. Other 

strategies looked at was providing a physical barrier within the same building, yet the 

resulting outcomes were not proven to reduce or eliminate the exposure from the 

harmful compounds contained in the smoke (Wagner et al., 2004). Hence, the need to 
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eliminate tobacco smoke from any indoor environment is the only safe measure to 

protect the health of those exposed to second hand smoke.  

CONCLUSION  

It is not surprising that majority of the responses from the population surveyed were in 

favour of the introduction of sound measure aimed at safe guarding the public health 

from the impact of second hand smoke.  Government and business policy makers in 

countries where the practice of smoking in public spaces still exists should consider 

and implement means of controlling exposure to tobacco smoke in public 

environments in other to reduce the health impact upon its citizens.  

Another trend of activity and event observed in Abuja and other urban areas in 

Nigeria, is worth mentioning here as a way of putting forward a challenge facing 

experts operating within the built environment, it is now known that on major streets 

of these cities there buildings that have now been converted from the intended uses i.e. 

residential purpose, to accommodate the rise in demand of office space for 

commercial activities such as banking and insurance services and the prevailing 

security measures fitted on the ventilation sources into such buildings meant that most 

of these buildings have become almost airtight and mostly ventilated mechanically. 

With these changes made, it meant that the buildings are more comfortable and 

secured to the users. However, it has also created an enabling environment whereby 

airborne contaminants are readily produced and may build up over time to 

substantially higher concentrations hence compromising the indoor air quality. If this 

scenario is taken into perspective and in relation with indoor pollution sources and 

generation, this then becomes obvious that such buildings are gradually becoming 

“gas chambers” and the cocktail of volatile organic compounds contained in second 

hand smoke and other secondary sources which mostly have longer half life raging 

from minutes to days before it decayed can easily be carried on other media such as 

clothes, by both staff and clients and be transported indoor thereby contributing to the 

indoor air pollutants load which could have detrimental health impact on other 

workers and users of the building. To these, there is a need for planning and building 

plan approval within the relevant government departments to give more attention on 

the provision of adequate ventilation system as part of the requirement for any 

propose change in land use of these buildings during the vetting and approval of such 

plans.  

The past government efforts to introduce smoking ban in Abuja in the past, have 

demonstrated their response on the global awareness around health issues associated 

with second hand smoke in public places. Hence, its commitment along with other 

necessary considerations such as the one highlighted above and with the right 

approach towards the implementation of the smoking control policies in public places 

can help to reduce mortality rate and hospital admission related to environmental 

tobacco smoke.  

When considering the implementation strategy, lessons could be drawn from nations 

that have introduced these laws and how the enforcement approaches were 

implemented in a simplistic manner, while applying the law to all indoor 

environments; workplaces, public places and public transport with the national aim of 

a tobacco smoke free environment. The success of this scheme will also rely on 

inclusion of complementary educational strategies deemed fit impact positively the 

general public smoking behaviour while adopting measures capable of handling initial 

opposition to the scheme.  The health impact of second hand smoke inhalation is 
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enormous. It is evident that there are urgent needs for policy makers in Abuja and the 

nation in general to consider implementing the WHO Framework Convention on 

Tobacco Control so as to create a smoke free public places. 
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The recent development in Nigeria where most cities are becoming increasingly 

urbanized which was orchestrated by man’s demand for a place of abode and the 

drive to increase ones wealth. The development has given rise to a lot of residential 

and commercial building doting most of our urban cities. However, it is pertinent not 

to shy away from the risks associated with this development in order to maintain an 

effective urban security. The aim of the study is to understudy the level of 

contribution made by insurance companies in maintaining urban security. This study 

is postulating that insurance companies help to reduce risk exposure of residents of 

residential and commercial area. The study adopts a descriptive approach and with the 

help of statistical tool to analyze important variables. The study recommended that 

individuals, corporate bodies and government should embrace insurance culture as a 

way of lifestyle to maintain an effective urban security. 

Keywords: assessment, commercial area, impact, insurance companies, managing, 

residential area, risk. 

INTRODUCTION 

One of the most obvious consequences of urbanisation in developing countries such as 

Nigeria is the rising number of residential and commercial buildings spotting most of 

our urban cities. However, this development normally creates environmental 

challenges to the government in power, which government most of the time find it 

difficult to handle due to competing need for national resource. These challenges and 

others have exposed the occupants or residents to a lot of environmental and 

individual risk. Therefore, in this study it is important to focus on the risk associated 

with this development, and consider the insurable and uninsurable risk then probably 

consider an alternative option for uninsurable risk in order to maintain an effective 

urban security. 

LITERATURE REVIEW 

Concept 

According to Ejiofor (1996:370a) Insurance as a contract between an insurance and an 

insured whereby the insurer undertakes to provide against a risk apprehended by the 

insured, the former undertaking such a risk at a price called premium. While another 

definition in Ejiofor (1996:370b) defined Insurance as a provision or contract by 

which the risk of pecuniary loss arising from death or personal injury or from 

destruction of or damage to property owing to perils of any kind to which an 
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individual, the insured, may be exposed as undertaken by a group of person or a 

corporation called the insurers. 

Environmental Challenges 

According to Okoli et al (2008:1) most urban cities in developing economy like 

Nigeria faces severe challenges ranging from environmental to societal hazards. 

Environmental Hazards 

Pollution: According to Okoli et al (2008):1, Garbage and Sewage are two other major 

problems of most cities in Nigeria. Most Nigeria cities are littered with piles or heaps 

of garbage especially polythene (pure water bags) and shopping bags. This is as a 

result of inefficient waste management system. Nevertheless, According to Adedeji  

and Eziyi (2010:130)  Emissions from automobiles, industrial plants and power 

generating sets; gas flaring, bush and refuse burning; solid and liquid minerals 

extraction activities and agro-chemicals couple with weak institutional and regulatory 

frame work for enforcing appropriate legislation causes land, air and water pollution. 

This key environmental issue poses serious health risks to human, terrestrial and 

aquatic lives. In addition, land pollution through indiscriminate disposal of solid 

wastes provides breeding grounds for infectious disease vectors, while air pollution 

results in acid rain which destroys buildings and infrastructure. Oil spillage is a threat 

to Livelihood of oil producing communities; while air pollution contributes to global 

warming by depleting the Ozone layer. 

Urban flooding:  As pointed out by Adedeji (2010:130) Due to blocked drainage 

system as a result of drains filled with refuse. This prevents waste and run-off, water 

and storm water from discharging efficiently. Thereby causing flooding, ocean surge 

due to rise in sea level, extensive use of hard landscape elements; reclamation of 

swamps and natural storm water swales for building construction. In addition, 

physical development on natural flood plains and non- adherence to physical 

development regulations result to flooding in low lying cities like Lagos and Port 

Harcourt. This environmental issues causes destruction of human lives, properties and 

means of livelihood as well as public infrastructure leading economic losses, destroys 

plants and animal lives and thus leading to destabilization of the ecosystem which 

come with adverse consequence. 

Erosion: According to Adedeji and Eziyi (2010:130) the indiscriminate destruction of 

vegetations for fuel and construction, installation of infrastructure, agriculture and 

mining activities causes erosion. This key environmental issue causes threat to human 

lives, means of livelihoods and infrastructure as well as loss of land areas and 

reduction in biodiversity. 

Societal Hazards 

High Rate of Accidents: According to Okoli et al (2008) one socio-economic 

problems associated with urbanization is severe vehicular hold-up, inadequate parking 

spaces for vehicles and poor roads. Nevertheless, there are no rail systems connecting 

satellite towns and suburbs to the city centre. Even the existing ones are not working. 

Another problem facing transportation system in Nigeria Urban Centres is the 

inadequate utilization of the available resources such as in-land waterways in coastal 

cities and towns. The air transportation is unsafe owing to poor infrastructure and 

technology. These problems make networking and interconnectivity of cities difficult, 

with attendant traffic congestion, frequent motor accidents, as well as loss of vital man 

hours etc. 
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High Rate of Collapsed Building: as was captured in Okoli et al (2008). According 

to the United Nations Centre for Human Settlement (Habitat) (1996) about 500 

million urban dwellers are homeless or live in inadequate housing. While Uzor (2010) 

highlighted that the recent statistic from the Federal Ministry of Lands, Housing and 

Urban Development specially put Nigeria’s housing deficit at between 16 and 18 

million units. The houses in cities are not only in short supply, they are poor in 

condition or generally sub-standard. The problem is getting worse as most developed 

houses nowadays collapse. 

Urban ethnic conflict: According to Okoli et al (2008) in most cities, there are traces 

of ethnic, religious, or ethnic-nationalist conflict the world over some cities are ever 

most likely to draw and host populations of different ethnic and religious groups, 

conflicts often arise. This depicts that ethnic and ethno-natural identity conflicts would 

be increasingly transferred to the built environment and local governing practices. 

These are more prevalent in cities rather than rural areas. 

Wild fires: According Andrea and Hermansen-Beaz (2008:4), Population growth is 

pushing developments further into natural and forested areas where wild fires occur. 

As Nigeria population grows, housing, office buildings, school and other structures 

needed to support an urban environment are being constructed closer than ever to wild 

land area. This growth and development creates wild land urban interface area that put 

structures and human lives at a greater risk when wild urban interface fires occur. But 

presently in Nigeria we have not any wild fire 

Heat Radiation from Fire and Explosion on Petrol or Gas Station: According to 

Environmental Protection Agency in western Australia (Risk Assessment and 

Management) (2000), most of the residential area and land use for other purposes (that 

is industrial or commercial) within 500m of the location of a petrol or gas station are 

at the risk of heat radiation, if there are fires and explosion from liquefied petroleum 

storage. In Nigeria case, most residential buildings or commercial buildings does not 

comply with this planning regulation that why most of the occupants are prone to heat 

radiation or eventual burnt of lives or property. 

High Crime rate: According to Ozigbo and Ozigbo (2008). The rapid growth of 

population creates the challenges of physical security because government have less 

revenue to spend in the basic upkeep of the cities. According to Okoli et al (2008) 

crime rate is higher in big cities than in smaller towns and in urban than in rural areas. 

The social and economic cost of crime is greater for big city residents than for others. 

This can be attributed to increasingly impoverished inhabitants resident in restricted 

areas. 

Risk Management Techniques 

These environmental challenges create individual and environmental risks which are 

evident in commercial and residential areas. These risk faced by resident and 

occupants are so many and are inevitable concomitants of life. Most of these risks are 

such that, if they are not properly handled, they can destroy properties and lives of 

residents and occupants of these areas and their businesses. According to Commission 

of the European Community (2002) text of the proposal (article16) EU member states 

should encourage; 

1. The use by operators of any appropriate insurance or other forms of financial 

guarantee in order to provide effective cover for obligation under the directive. 
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2. The development of appropriate insurance or other financial security, 

instruments and market by the appropriate economic and financial operators, 

including the financial services industry 

In reaction to the above ,most insurance industry has developed new strategies and 

techniques to tackle the peculiar insurability problems posed, ecological damage, 

phenomena and made strong commitment at an international level as pointed out by 

Abraham(1988). 

Insurable and Uninsurable risk: According to Ikupolati (1996:8) in insurance, a 

distinction is drawn between insurable and uninsurable risks. Insurable risks are those 

which generally satisfy the following conditions:  

1. Homogeneity of exposures to risk: A risk is insurable where there is a reasonable 

spread of the risk so that the losses of the few shall be shared by the many. The fewer 

the number of exposure the higher premium are likely to be and hence the less 

attractive the insurance option shall be. 

2. Measurability of loss: The anticipated risk or loss must be quantified or 

measurable such that a reasonable premium could be associated with it. 

3. Non-catastrophic event: Catastrophic events are disasters that fall largely on the 

general society as they occur like earthquake landslide, war etc. It is the general 

practice in insurance to exclude them from insurance covers. 

4. Fortuitous, event: The events insured against must be such that the loss should be 

reasonably unexpected and undesired. 

5. Insurable interest: The person taking up the insurance must stand to suffer direct 

financial loss should the event occur. 

6. Protection of public policy: All insurable events should be enforceable at law. 

Therefore an event which is adjudged to be against public policy cannot receive the 

blessing of a prudent insurer. 

Uninsurable risks are those other environmental risks which do not satisfy the above 

conditions. 

Role of Insurance Companies in Environmental Insurance 

Individual Risk and Insurance: According to Ikupolati (1996) individual risk is a risk 

that affects the individual.eg death of the individual, loss of or destruction of one 

property or threat to death or life of individual risk. As pointed out by Monti (2002) 

insurance companies adopt traditional insurance mechanism approach in handling this 

kind of risk. It involves the following: 

1. Risk Assessment (the evaluation of risk, which is usually performed through 

 statistical and probabilistic analysis. 

2. Risk transfer(the shifting of its harmful consequences by way of the insurance 

 contract) 

3. Risk pooling (the placement of the risk in a pool of homogeneous but 

 independent risk allows the insurer to spread the risk and to benefit from the 

 law of large numbers. 

4. Risk allocation(the pricing of the risk through premium setting) 

As the magnitude of expected losses increases, the insurers financial ability to absorb 

them can be severely jeopardize. In other word over and above certain levels of 
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financial exposure, insurers themselves tend to be risk averse. In this context, co 

insurance and re-insurance are viable options for primary carrier who are willing to 

cede part of the risk they undertook, in exchange for the payment of a fraction of the 

premiums they collected 

Environmental liability risk and insurance: According to Monti (2002) 

environmental liability risk arises from use, impairment and endangerment of natural 

resources-such as air, water, land, flora and fauna. This is normally commonly 

considered in the land and economics literature as external cost of production 

generated by the industry. The environment is a public good and therefore pollution 

can be conceived as a negative externality which affects the society as a whole. 

Environmental liability risk is tightly connected with the underlying legal and 

regulatory framework whose features may generate uncertainty or otherwise limit risk 

insurability. The traditional insurance mechanism is not appropriate to cope with 

environment liability risk. According to Monti (2002) the modern environment 

insurance adopt a different approach which requires the knowledge and technical 

abilities needed to actively intervene on the risk feature during a new phase (risk 

remodelling) which takes place before the transfer of risk.Polluton coverage is 

currently provided only on an site- specific basis; infact, the modern philosophy of 

ecological insurance requires an extremely careful evaluation and classification of the 

risk to be transferred. In line with, this a comprehensive inspection of the industrial 

installation is performed in limi by a team of qualified engineers belonging to the 

insurance company. As soon as the risk is properly assessed, if the minimal 

insurability (safety) requirement are met; the risk carrier will cooperate (in a new 

phase) with the prospective insured in order to reduce the risk and to enhance loss 

prevention strategies. Even if insurance coverage gives effect to the compensation 

function of environmental liabilities, it could easily be the case that impaired natural 

resources are unique and not replaceable or repairable, loss prevention, therefore 

acquires great importance. 

Natural Catastrophic Risk and Insurance: According to Monti (2002) the 

traditional insurance mechanism is not appropriate to cope with natural catastrophe 

risk, since risk predictability, the ability to spread the risk spatially and the financial 

capacity of the market are severely limited. Natural catastrophe risk is a low 

probability and high consequences risk. This poses several problems to the traditional 

functioning of insurance. As pointed by Monti(2002) the trend worldwide  in 

managing natural catastrophic risk is gradually geared towards co-operation between 

government and the private sector in the management of disaster risk. The public 

authority can play a fundamental role by: 

1. Providing the requisite legal framework. 

2. Subsidizing the cost of administering the disaster management scheme. 

3. Subsidizing the cost of insurance of the beneficiaries. 

4. Being a reinsurer of last resort. 

The Private insurance sector in-turn has the requisite expertise for; 

1. Expedite loss assessment. 

2. Effective surrogate regulation. 
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METHODOLOGY 

The study adopted a descriptive approach and made use of secondary data with the 

help of some statistical tool like probability and index analysis to analyse important 

variable.The indicators that measures the societal and environmental hazards are; 

annual rainfall, crime rate, registered number of vehicles, trucks and motor cycle, 

number of Properties and materials destroy by fire, number of schools, hospital  , 

number of sub-standard homes ,number of accident victims, household waste disposal, 

unemployed work force, sub-standard houses, and Air borne disease and water borne 

disease. 

HYPOTHESIS 

Insurance is an effective risk management tool to manage and handle individual and 

environmental risks. 

DISCUSSION AND FINDINGS 

Table I: Indicate identified risk exposed by residents or occupants. Their probability 

of occurrence and the available insurance product to match the risk. The findings 

indicate absence of environmental insurance to tackle environmental challenges 

whereas there are insurance products to tackle individual risk. 

Table 1: probability measurement of individual and environmental risk 

Hazards Probability of occurrence Insurance product 

Pollution:  The ratio of dump sites and others unauthorised form of 

disposal to total form 

ofsolidwastedisposal.8667301/28197085=0.31 

Not available 

Flooding:  The ratio of Past occurrence of flood to the total natural 

disaster.35/94=0.37 

Not available 

Erosion:  The ratio of Past occurrence of erosion to the natural 

disaster.3/94=0.031 

Not available 

 High Rate of Accident The ratio of Total no.of road accident casualties to total 

no.of vehicles.26803/510122=0.05 

Motor insurance, National 

Health Insurance Scheme, 

Good in transit insurance. 

High Rate of Collapsed 

buildings  

 The Ratio of Traditional hut structure, informal 

impoverish dwelling, others to regular household by 

type of housing unit.4659162/31608085=0.15 

Government mandate that 

all public building should 

be insured. 

Fires and explosion on 

liquefied petrol storage:  

The ratio of Total properties destroyed by fire to total 

residential and commercial properties completed. 

242/779=0.31 

Mortgage Insurance and 

Life Assurance, Fire 

Insurance 

High Rate of Crime The ratio  of Armed robbery,bulgary,crime  cases 

against property to regular household 

distribution.21592/11233613=0.060192 

Burglary insurance, cash in 

transit or cash-in-safe. 

Source: Authors’ Surveys the statistics were culled from national bureau of statistic and centre for 

research on the epidemiology of disaster.  

 

Source: Authors’ Surveys the statistics were culled from national bureau of statistic 

and centre for research on the epidemiology of disaster.  

Table II: Indicate the level of patronage of insurance product in Nigeria. The index 

analysis of premium collected and claim paid by non- life insurance companies in 

Nigeria over a period of 5 years showed a progressive rate of positive impact by 

insurance companies in insuring individual risk. But definitely, there is a low 

patronage of insurance product by the member of the public. 
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Table II: Index analysis of premium collected and claim paid for non-life insurance companies 

 2006 2005 2004 2003 2002 

Premium 

collected 

37765.89 43441.81 50100.83 67433.69 81583.75 

Index rate 

premium coll. 

- 0.15 0.25 0.44 0.54 

Claim Paid 7839.1 9415.21 12084.04 12401.47 76276.11 

Index rate claim 

paid 

- 0.17 0.35 0.37 0.90 

Rate of impact - 0.0255 0.0875 0.16 48.6 

Source: Central Bank Nigeria statistical bulletin 2008. 

 

RECOMMENDATIONS 

1. The introduction of environmental insurance product to take care of loss that may 

arise as a result of environmental challenges. 

2. The creation of awareness to member of the public on the importance of insurance. 

3. Government should create the legal and regulatory framework. 

4. The insurance industry should brace up to international standard on managing 

environmental risk. 

5. The insurance should adopt integrated risk management strategies whereby 

catastrophe bond can be used with incentives and other regulatory mechanism to 

reduce disaster loss. 

CONCLUSIONS 

The study concluded that presently there are no environmental insurance product to 

insure against natural catastrophic risk and environmental liability risk in Nigeria. But 

there are insurance products to address individual risk; it will help reduce the loss 

arising from the occurrence of this risk. There is low patronage of insurance product 

in Africa. 
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The financing needs of contractors, especially emerging contractors, need to be 

explored. In the case of the Small, Medium and Micro-Enterprises (SMMEs’) within 

the contracting sector, a type of “finance-PLUS” arrangement, which sees the lender, 

or an intermediary, offer additional support services to emerging enterprises, would 

be worth exploring. This study follows a focused approach towards the investigation 

of a financial model for small, medium sized contractors in South Africa. Interviews 

were conducted and questioners were sent out to different constructors who have been 

successful in the business for more than five years and also contractors who are 

currently straggling and trying to survive and grow.The findings of the study point to 

the fact that conventional financing mechanisms do not allow for cost-effective 

provision of finance to large numbers of entrepreneurs seeking small quantities of 

finance. Effects of poverty and lack of assets mean that many people do not have the 

collateral needed to access finance. The study also found that although there are 

different initiatives that are in place to assist small and medium size contractors the 

typical problems and challenges still exist.The importance of systematic, regular and 

objective monitoring and evaluation of progress with the overall strategy and its 

different components is beyond dispute. Government must support and encourage 

lively public debate about the goals, means and effectiveness of small-enterprise 

support in South Africa, against the background of South Africa’s urgent ever-

changing, socio-economic challenges. It is trusted that such an open mind will also 

strengthen public understanding that government is but one “party” in the needs of 

small and medium scale contractors. Further research is therefore suggested as a 

means of establishing the specific relationships and correlated variables presented by 

the funding institutions and the entrepreneur.  Conclusions will be drawn from the 

analysis and recommendations will be made for further study and curriculum revision, 

if necessary. All types of businesses need capital before and after they start operating 

as well as for expansion purpose.  

Keywords: agency, financial model, micro-enterprise, South Africa 

INTRODUCTION 

The fundamental restructuring of the economy is as important as recent political 

changes in South Africa (2004). Not only is there a need for an economic 

transformation to support the political changes, but equally vital is the fact that the 

community must feel that it has fair access to the economic opportunities offered by 

mainstream. Throughout the world, SMMEs’ are playing a critical role in absorbing 

labour, penetrating new markets and generally expanding economies in creative and 
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innovative ways. Small businesses have a major role to play in the South African 

economy in terms of employment creation, income generation and output growth. 

They are also often the vehicle by which the lowest-income people in SA society gain 

access to the economic opportunities, offered by mainstream at a time where the 

distribution of income and wealth in South Africa is amongst the most unequal in the 

world. In South Africa, small, medium and micro-enterprise development was 

identified by government as a priority in creating jobs to solve the high unemployment 

condition. There is evidence that the national unemployment level is currently 

estimated at 28.4 % (Statistics South Africa 2004:1) and, is increasing at an alarming 

rate. According to the Ntsika Annual Review (2001:111), SMMEs’ constitute 97.5 % 

of all businesses in South Africa. This sector generates 34.8 % of the Gross Domestic 

Product (GDP), contributes 42.7 % of the total value of salaries and wages paid in 

South Africa, and employs 54.5 % of all formal private sector employees (Diederichs, 

2001:64). The gap between high and low income groups is increasing fundamentally 

over time.  

OBJECTIVES OF THE STUDY 

The main objective is to identify the obstacles faced by entrepreneurs in accessing 

finance from financial institutions; and to establish a new model for financial access 

for SMMEs’. 

RESEARCH DESIGN AND METHODOLOGY  

This research will be an empirical study using primary and secondary data.  The 

primary data comprises evidence obtained through structured questionnaires, which 

are qualitative and quantitative in nature so as to gain an insight and understanding 

into the operations of the funding institutions and the entrepreneurs. The 

questionnaire’s design was based on open and closed-ended questions. Interviews 

were carried out in those instances where the entrepreneur selected may not 

understand the questionnaire as a result of linguistic barriers. Various sources of 

secondary data, including scientific journals within the entrepreneurship and SMME 

context, reports from the Department of Trade and Industry (DTI) of South Africa, 

newspaper articles on SMMEs’ and annual reports of funding/financing institutions 

were also assessed and deductively applied.   

REVIEW OF LITERATURE  

A number of research interventions have been conducted on the importance of access 

to finance by small business owners on a global level. In a survey done on SMMEs’ in 

Great Britain, access to finance was the main reason for the failure of these 

businesses. Buckland, R. and Davis, E.W. (1995:41), Woodcock argues that there is a 

continuity of lack of knowledge on the part of small businesses pertaining to possible 

funding options. Mason et al in Buckland, R. and Davis, E.W. (1995:41), in 

conjunction with the latter, observe that entrepreneurs often have difficulty in 

convincingly conveying their specialized knowledge to a bank manager. In Great 

Britain banks are a recognized source of start-up and working capital. According to 

Hughes and Storey (1994:10) they are however, not a particularly easy source, putting 

a priority on security/collateral for the state to intervene. Thus, SMMEs’ require 

support if they are to survive and grow. According to Miroslav and Drnovsek in 

Kirby, D.A and Watson, A. (2003:131), one of the obstacles that hindered the creation 

of new ventures in Slovania includes the lack of capital financing for small business 

initiatives on the part of banks and other financial institutions. Banks were reluctant to 
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lend to small businesses and practically no venture funds existed. New entrepreneurs 

primarily obtained the requisite resources from family members and friends (Kirby 

and Watson, 2003: 133).  

Role of the SMME sector in the South African economy  

Central to the growth of the economy is the development of a vibrant SMMEs’ sector 

which development experts agree, is the key to resolving many societal challenges, 

including job creation (Entrepreneur SA, 2005:3). The statistics below show how 

important the SMME sector is in the general drive to grow the South African 

economy:  

SMMEs represent 97.5% of the total number of business firms in South Africa;   

Contribute 34.8% of the country’s GDP; 

Employ 55% of the country’s labour force;  

Contribute 42% of its annual  remuneration 

RESEARCH METHODS 

The current study made use of one instrument, designed specifically for the population 

targeted: the entrepreneurs, this measurement instrument took the format form of a 

questionnaire.  

Data Collection: There is no simple answer as to which of the available methods of 

data collection the researcher should use when collecting data. The survey was done 

via email and a telephone survey was done as a follow-up to non- respondents. For the 

more informal business sector, questionnaires were handed out on site. A 

questionnaire was sent out, focusing on the entrepreneurs in the Gauteng Area as unit 

of analysis. The questionnaire was structured in different sections, the Demographic 

Information which used close-ended questions to gather information such as gender, 

age, home language and education. This section of the questionnaire refers to 

background or biographical information. However, despite the use of sensitize 

questions in this section, the information gleaned offered a comparison of respondent 

groups. Although we are aware of the sensitivity of the questions in this section, the 

information will allow us to compare groups of respondents. Participants were simply 

expected to click the space containing the applicable response. The questions in this 

section were in a multiple choice format which allowed participants to choose one or 

more alternatives in some instances. The rationale behind these demographic 

questions is that it places the results in a frame of reference and might provide insights 

into differences between demographic groups or correlation with regards to 

entrepreneurial behaviour.  

The Profile of business activities which was to evaluate how much SMME know 

about finance and cash flow management. Close-ended and open ended questions 

were used to gather information, such as the number of years of experience as an 

entrepreneur; their position or role in the business and whether the business is micro, 

small or medium sized. Entrepreneurs were also asked how they raised start-up 

capital, which financial institutions they approached for financing and at which 

institution their application was successful. Finally, entrepreneurs were to indicate 

what obstacles they experienced during the application process and whether they 

needed training in motivation, entrepreneurial or business skills. Descriptive statistics 

used in the present study include frequency counts, mean scores, standard deviations 

and cross tabulations.  Frequencies are defined by Kerlinger (1986:127) as the number 
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of objects in sets or subsets. Simplified, the number of times a certain answer appears 

in the data. The mean calculates an average across a number of observations and the 

standard deviation is the square root of the variance around the mean, in other words, 

how well the mean represents the data (Field 2005:6). A cross tabulation is just a more 

advanced method of presenting frequency data. It presents the frequencies in a matrix. 

For instance: Number of entrepreneurs in each race group within each gender. 

Inferential statistics 

The following inferential techniques were used:  

(a) Chi-Square Test  

The Chi-Square Test procedure tabulates a variable into categories and computes a 

chi-square statistic. This goodness-of-fit test compares the observed and expected 

frequencies in each category to test either that all categories contain the same 

proportion of values or that each category contains a user-specified proportion of 

values (SPSS 11.5:2004). This is the significance test used when making use of the 

cross-tabulation technique  

(b) The t-test for independent measures 

The t-test assesses whether the means of two groups are statistically different from 

each other. The t-test is defined as the difference between the two samples’ means 

divided by the standard error of the difference.  

(www.research.med.umkc.edu/tlwbiostats/ttest.html).  

When the two means are from dependent groups (two measurements from the same 

group), the t-test for dependent measures is used. Although we have no way of 

knowing which is the true situation, Fields (2005:31) explains that by looking at the 

test statistically and the associated probability, one can decide which of the two is the 

most likely. A general decision rule is set against which p-value is evaluated when 

deciding whether the observed effect in the sample is true also for the population. For 

the current study this is 0.05. Therefore all p-values less than 0.05 are considered as an 

indication of an effect in the population.  

All statistical analyses in the present study were computed using the SPSS statistical 

package for Windows version 11.1 (SPSS, 2001).   SPSS stand for Statistical Package 

for the Social Sciences.  

RESULTS 

The analysis is based on 30 responses out of the 100 questionnaires that were sent out 

to entrepreneurs.  

Demographic profile of respondents  

The sample structure is described in terms of gender, age, home language, race and 

education level. The sample consists of 70% males and 30% females. The average age 

of entrepreneurs is 42 years of age. The youngest respondent is 27 years old while the 

oldest is 64 years old. A relatively small standard deviation of 7.6 indicates that 66% 

of the sample is between the ages of 34.6 years and 49.8 years. The language 

distribution respondents mostly speak Zulu (39%), Sotho (24%) and English (18%). 

Some African languages with very low incidence of 0.5% - 3% were grouped into one 

category, namely “Other African”. Other African languages include Afrikaans, 

Ndebele, Pedi and Swati.   
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The ethnic group of respondents: 44% of the sample is African and 42% is Caucasian. 

Coloured and Asian respondents represent a small percentage of the sample (6% and 

8% respectively). Due to the small representation within the Coloured and Asian 

segments, these ethnic groups will be excluded from any subsequent inferential 

statistical analysis. Generally entrepreneurs in the sample have only a Grade 12 or less 

qualification (37%) or a certificate or diploma (35%).  1 in 3 respondents do have a 

university degree, either a Bachelor’s degree (27%) or post graduate degree (3%). 

There is no difference between the ethnic group distribution of males and females as 

the significance value is not below the set level of significance of 0.05  

(Chi-square = 1.692; p = 0.639). No significant difference is seen between the 

education level of male and female   entrepreneurs in the sample  

(Chi-square = 10.329; p = 0.066), although the males tend to have a slightly lower 

general level of education – 22% or the males have a Bachelor’s degree compared to 

37% of the females. A cross-tabulation between ethnic group and education also 

reveals that there is no real significant difference between the education levels of 

entrepreneurs from different ethnic groups in the sample  

(Chi-square = 20.224; p = 0.163).    

Profile of business activities  

Aspects covered include the role of respondents in the business, the length of time the 

business has been in operation, the economic sector in which entrepreneurs operate 

and the size of the business in terms of employee numbers. Most respondents are the 

owners of their own businesses (86%) and in addition and (12%) are also managers of 

their businesses. Most businesses as reflect small rather than medium enterprises. 

64.8% have between 6-20 employees and 21.1% have 5 or less employees.   

Methods of obtaining business finance   

This focuses on the core results of the survey, the financing of small and medium 

enterprises and the obstacles they experience. The first question in this section asked 

respondents to identify the current life cycle phase of their business in terms of 

financing. Nearly all businesses (98%) are in the Expansion Phase, which involves 

obtaining working capital for initial growth and major expansion. This figure is in line 

with the length of time the businesses have been in operation, considering that most 

have existed for more than 5 years. The methods employed to raise start-up capital is 

given below in Figure 2.  57.5% made use of their own savings and 46.5% obtained 

money from friends and family. Only 20% obtained money from commercial banks, 

and 2% used Khula Finance limited. While respondents could indicate more than one 

method, most overlap between the methods of “own savings” and “family and 

friends”. 23% of entrepreneurs used a combination of these to obtain start-up capital.  

Only 17% of those that obtained money from commercial banks also sublimated this 

with their own savings. 
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Figure 1: Size of the business  
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Figure 2: Methods of raising start-up capital (multiple answers possible)  

0 20 40 60 80

Family & friends

Own savings

Commercial bank

Khula Finance Limited

Others

%

 

 

Entrepreneurs were given a list of problems with respect to financial support for their 

businesses and asked to indicate which ones they have experienced. The results are 

presented in Figure 3 

A lack of start-up capital is by far the biggest problem among the entrepreneurs in the 

sample (82.5%), a lack of funds for expansion and a lack of credit facilities from 

suppliers are experienced by 36.5% and 33.5% respectively. The financial entities 

which the entrepreneurs approached for financial assistance are given in Table 1 

below.  
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Figure 3: Financial support problems experienced (multiple responses) 
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Table 1: Financial entities approached for assistance (multiple responses)  

Financial entity Frequency Percentage 

ABSA Bank 119 59.5 

Standard Bank 113 56.5 

First National Bank 69 34.5 

Nedbank 29 14.5 

Khula Finance Limited 17 8.5 

Micro Lenders 11 5.5 

Business Partners 4 2 

Others 4 2 

Stokvels (Locational style) 1 0.5 

Respondents were more likely to approach one of the four major banks in South 

African as opposed to trying alternative lending entities. Of the four banks, ABSA and 

Standard Bank were approached the most (59.5% and 56.5% respectively). Nedcor 

was approached by only 14.5% of respondents and 5.5% of entrepreneurs tried to 

borrow money from Micro lenders. Black entrepreneurs were more likely to attempt 

to access funds through Micro lenders (6 of the 11). Although entrepreneurs might 

have approached the above mentioned financial entities, their applications might not 

have been successful. They were therefore also asked to indicate where their 

applications had been successful. Not all respondents applied and received money 

from financial entities and thus the base size for the above question is only 14. To 

determine the success rate of the particular financial entities in awarding finance, the 

percentage of awarded is calculated by the following formula:   

Number awarded/ number applied * 100  

 

Table 2: Financial entities granting finance (n = 14)  

Financial entity Percentage Success Rate % 

ABSA Bank 38.3 48 

Standard Bank 22.8 30 

First National Bank 5.4 12 

Nedbank 8.7 45 

Khula Finance Limited 6 53 

Micro Lenders 8.7 101 

Business Partners 2 75 

Others 7.4 48 

Stokvels (Locational style) 0.7 100 
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ABSA awarded the most applications of the four banks (48%). Although relatively 

few people applied at Nedcor, 45% of applications were successful at this bank. First 

National Bank is the least successful, awarding only 12% of applications. The above 

100% seen for Micro lenders indicates that respondents did not understand the 

previous question completely, i.e. that they should mention all places applied. 

However this does present interesting information as it seems that more people turned 

to Micro lenders for finance when rejected by the formal institutions. Respondents 

were asked how they had become aware of these financial lending entities. Most have 

heard about the institutions, particularly the major banks, through television 

advertising (45.5%). Yet family and friends also play a large part, with 40.5% 

indicating that they were referred to the financial entity by family or friends. The 

Department of Trade and Industry played a role in increasing awareness of micro 

lender in10.5% of the cases.  

Figure 4: Methods of learning about financial entities (multiple responses possible) 
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Those respondents who were rejected by a financial institution were asked to indicate 

the reason provided for this.   

 

Figure 5: Reasons for rejection during the application of finance  
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The most prominent reasons for failing to award credit applications is a lack of 

collateral (31%), poor business plan (18%) and a bad credit record (14.5%). The 
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character of the entrepreneur was never given as the reason for decline of applications. 

Once rejected, respondents were asked to indicate which other institutions they 

approached for finance. Figure 6 indicates that most respondents who had to turn to 

other institutions for finance approached including Micro lenders.   

 

Figure 6: Alternative financing entities approached after rejection  
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Perceptions and attitudes towards financial entities and the application process 

Respondents were asked to rate the service quality of financial institutions that they 

applied for. This general question on the perception of institutions as seen by the 

responded as the question did not specify which of the financial entities to rate 

(respondents applied at multiple entities).  

 

Figure 7: Percentage Very good/excellent on service attributes    
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Institutions were friendly and provided respondents with assistance in filling in forms 

(98% very good/excellent). They were also forthcoming with information that they 

required (87% very good/excellent) but were rated less satisfactory in terms of 

timeously feedback and providing assistance in drafting business plans. Certain 
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obstacles disaffirmed during the application for finance. The figure below illustrates 

the obstacles that respondents experienced in the application process.  

Figure 8: Problems experienced during the finance application process 
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Too many forms to complete (71%) and a lack of collateral (63.5%) were the two 

main problems experienced during the application for finance. A lack of business 

skills and the complexity of the forms were also relatively large obstacles experienced 

(49% and 46.5% respectively) by the respondents. 

 

Comparison of demographic groups in terms of obstacles experienced during 

application for finance  

To ensure that the researcher gains a comprehensive view of the obstacles experienced 

by entrepreneurs during the application for finance, the views and experiences of 

males and females, different race groups and age groups were compared. 

The table below indicates the average perception of service quality between males and 

females. The t-test for independent measures was used to test for significant 

differences.  

Although the male entrepreneurs in the sample were slightly less satisfied with all 

services there was only one aspect where males and females experienced statistically 

significant differences. The p-value of 0.041 for “Friendliness of staff” less than the 

0.05 level of significance which indicates that there was a statistically significant 

difference between males and females. Males are less satisfied with the friendliness of 

staff. The degree to which different obstacles were experienced by males and females 

are given below in Table 4. As respondents could indicate more than one obstacle, no 

test for significance is performed, and the results are interpreted qualitatively.  
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Table 3: Differences in the perceptions of service quality of males and females: t-test for independent 

measures  

 

 

Male Female T- Test 

Mean Std 

Deviation 

Mean Std 

Deviation 

T- value P-Value 

Friendliness 

of staff 

4.70 0.535 4.87 0.391 - 2.06 0.041 

Feedback time 3.59 0.629 3.63 0.525 - 2.34 0.691 

Supply of all 

information 

3.85 0.824 4.06 0.656 - 0.39 0.102 

Assistance in 

filling in 

forms 

4.15 0.682 4.28 0.627 - 0.43 0.243 

Assistance in 

drafting 

business plans 

3.04 0.915 3.28 0.763 - 1.64 0.092 

 

Table 4: Obstacles experienced by male and female entrepreneurs  

Obstacles Males Females 

Too many forms to fill in 71 % 70 % 

Lack of collateral 61 % 70 % 

Complexity of application forms 48 % 43 % 

Lack of business skills 44 % 60 % 

Bad credit record 18 % 8 % 

Communication problems – no forms in local language 6 % 5 % 

Time frame of feedback was too long 3 % 0 % 

Ability of banker to inform and assist in the entire application 2 % 2 % 

Other 0 % 3 % 

  

Males and females had very similar problems with some notable differences in terms 

of lack of business skills and bad credit records. Females had more problems with a 

perceived lack of business skills (60% vs. 18% of males) and males with bad credit 

records (18% vs. 8% of females).  

Differences between ethnic groups 

As the Coloured and Asian ethnic groups have such small representation in the 

sample, only the results of the African and Caucasian ethnic groups are compared. 

The table below indicates the average perception of service quality between African 

and Caucasian ethnic groups. The t-test for independent measures was used to test for 

significant differences.   

African and Caucasian respondents differ significantly in terms of their satisfaction 

with regard to the feedback time and the supply of all information required. African 

respondents are slightly less satisfied with the service of financial entities in these 

regards.   
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Table 5: Differences in the perceptions of service quality of African and Caucasian ethnic groups: t-test 

for independent measures  

 

 

African Caucasian T- Test 

Mean Std 

Deviation 

Mean Std 

Deviation 

T- value P-

Value 

Friendliness of staff 4.73 0.475 4.79 0.546 - 0.78 0.43 

Feedback time 3.46 0.613 3.69 0.544 - 2.50 0.01 

Supply of all 

information 

3.74 0.833 4.05 0.705 - 2.53 0.01 

Assistance in filling in 

forms 

4.10 0.663 4.26 0.657 - 0.53 0.13 

Assistance in drafting 

business plans 

3.00 0.900 3.19 0.844 - 1.40 0.16 

 

Table         6: Obstacles experienced by entrepreneurs from different race groups  

Obstacles African Caucasian 

Too many forms to fill in 72 % 70 % 

Lack of collateral 78 % 45 % 

Complexity of application forms  57 % 37 % 

Lack of business skills 55 % 42 % 

Bad credit record 25 % 5 % 

Communication problems – no forms in local language 13 % 0 % 

Time frame of feedback was too long 1 % 4 % 

Ability of banker to inform and assist in the entire application 1 % 4 % 

Other 0 % 1 % 

 

African respondents were more likely to have experienced obstacles such as a lack of 

collateral (78%) and a bad credit record (25%). Caucasian entrepreneurs experienced 

less obstacles overall.  

DISCUSSION AND FINDINGS 

Many entrepreneurs and owners of emerging and “start-up” small businesses perceive 

the lack of access to finance as the major obstacle to the growth and development of 

their business. Often this belief is misplaced as it obscures the shortcomings of the 

entrepreneur, the business concept, and the management structures of the enterprise 

concerned. However, historical imbalances created by the system of Apartheid - such 

as the lack of appropriate collateral to secure loan finance from the banking system – 

have added another dimension to this problem. The high costs of loan finance are also 

cited as a problem by many established small business – which are often forced to pay 

risk premiums to financial intermediaries. The principal problems associated with 

finance are therefore problems of access and cost. SMMEs’ receive approximately 2, 

6% of investment capital flows, both through formal and informal agents. According 

to the Council of South African Banks (COSAB), there are an estimated 375 000 

loans on the books of two major commercial banks that can be considered micro-

enterprise credit, with R4 billion, averaging R11 700 per loan (COSAB, 1998). Yet in 

the period between January 1997 and January 1998, only 633 indemnities have been 

granted under Khula's Credit Guarantee scheme, indicating a lack of activity in areas 

government has prioritised as urgent. Khula provides assistance through various 
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delivery channels. These include commercial banks, retail financial intermediaries 

(RFIs) and micro credit outlets (MCOs).  

The objectives have been met. The study has shown that the problems experienced by 

entrepreneurs in accessing small business finance. In terms of the training that 

entrepreneurs need, the study has revealed that most of them require business skills 

training (96.5%), while an additional 12% need entrepreneurial skills training as well. 

Thus it can be safely concluded that entrepreneurs are often ill-equipped to develop a 

business concept and present it confidently. Lack of confidence in language and 

numeracy skills intimidates entrepreneurs from approaching banks for financial 

support. The performance of an entrepreneurial venture is critically influenced by the 

experience of the entrepreneur.  

According to Driver et al (2001:23), South African entrepreneurs often lack 

experience thereby hindering them from successfully pursuing business opportunities. 

The study showed that the average number of years of personal entrepreneurial 

experience is five to ten years. The study also endeavoured to determine the stage of 

the entrepreneurial process the entrepreneur is in. From the study it can be safely 

concluded that the majority of the entrepreneurs are in the expansion phase. The 

longer the period of experience, the higher the success rate of entrepreneurs.  

Findings of the Problem Statement 

(a) Small, medium and micro-enterprises (SMMEs’) perceive obstacles in accessing 

finance from financial institutions.  

In conjunction with the statement, the lack of start-up capital is by far the biggest 

problem among entrepreneurs in the sample (82.5%), a lack of funds for expansion 

and lack of credit facilities from suppliers. The other issues are entrepreneurs 

experienced two other major problems, namely too many forms to complete (71%) 

and a lack of collateral (63.5%) during the process of applying for finance. 

(b) Gender differences exist in terms of the perceived obstacles in obtaining finance 

by small, medium and micro-enterprises (SMMEs’) in the Gauteng area.   

Based on the findings, the above statement is accepted. The results indicated that male 

entrepreneurs were slightly less satisfied with all the services offered except one 

aspect where males and females experienced significant differences. The p-value of 

0.041 for “friendliness of staff” is less than the 0.05 level of significance which 

indicates that there is a statistically significant difference between males and females. 

Males are less satisfied with the friendliness of staff. Males and females had very 

similar problems with some notable differences in terms of lack of business skills and 

bad credit records. Females had more problems with a perceived lack of business 

skills (60% versus 18% for males) and males with a bad credit record (18% versus 8% 

for females).   

(c) Ethnic differences exist in terms of the perceived obstacles in obtaining finance by 

small, medium and micro-enterprises (SMMEs’) in the Gauteng area.    

Based on the findings, the above statement is accepted. African and Caucasian 

respondents differ significantly in terms of their satisfaction with regard to the 

feedback time and the supply of all information that they needed. African respondents 

are slightly less satisfied with the service of financial entities. African respondents 

were more likely to have experienced obstacles such lack of collateral (78%) and bad 

credit record (25%). Caucasian entrepreneurs experienced less obstacles overall.   
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Implication of the new Financing Model 

Management capability strengthens are the financial capacity of SMMEs’. Lenders are 

prone to be favourably biased towards SMMEs’ who can demonstrate eloquence in 

areas such as financial management (including basic book keeping), marketing and 

technology upgrading. It is therefore recommended that government and other service 

providers incorporate additional simplified components to their training packages to 

cover such areas as bookkeeping and compilation of business plans. Educational 

background of entrepreneurs also has a direct influence in how they respond to 

training. From the interview with the lenders, it was noted that funding institutions 

regard at least some basic management and financial grounding within entrepreneurs 

as a guarantee that their funds will be utilised profitably resulting in the growth of 

SMMEs’. Also, more non-financial services, better tailored to the needs of financial 

intermediaries should be put in place so as to facilitate greater access to debt and 

equity finance for entrepreneurs. Specialised capacity building support (training, 

workshops, and conferences) should be provided in areas such as individual lending 

methodologies for small scale and start-up equity investments for equity financiers. 

Access to information about SMMEs’ should be increased to ensure that all service 

providers, potential service providers, financial service providers have a sufficient 

knowledge to assess the risk of SMME applications for finance. Any intervention that 

improves the ability of financial providers to accurately assess risk would increase 

their willingness to extend credit and other financial services to SMMEs’. Funding 

institutions should advertise their services so that the entrepreneurs are aware of where 

to go when they need money to start-up or grow their businesses. From the results of 

the study, it was noted that bad credit record is one of the obstacles in the accessing of 

small business finance by entrepreneurs. Therefore, it is recommended that there 

should be an improved regulation credit Bureau in order to enhance their credibility 

and the integrity of the information being distributed by the credit bureau.  

CONCLUSION  

This study reflects an ongoing process of arriving at a strategy for small business 

financing. The study should be seen as an initial framework for bringing the public 

and private sector together on how to increase SMME access to finance. The smaller 

end of the enterprise spectrum, ranging from survivalist, micro and very small 

enterprises have very little access to capital, ranging from alternative financial 

institutions or the formal financial sector. This is a critical issue in the South African 

context, as most previously disadvantaged entrepreneurs operate in these sectors, thus 

perpetuating a situation of unequal racial and gender access to finance. Yet these 

sectors have the greatest potential for labour absorption in the short run. Given the 

potential of existing formal financial institutions to utilise and expand their 

infrastructure and outreach to SMMEs, in relation to the alternative institutions, it is 

critical that formal sector financiers adopt more innovative approaches and 

partnerships.  

While programmes currently in place address some of the obstacles to institutional 

investment in SMMEs’, there are certainly areas in which dramatic improvement is 

required, notably around the provision of non-financial support tailored to the needs of 

formal financial intermediaries and equity financing. A model for large-scale service 

delivery to micro-enterprises should be developed from the various small-scale 

programmes presently underway, especially in the Built Environmental sector. A need 

to increase the scale of the programmes has also emerged, notably around the Credit 

Guarantee Scheme. And means of addressing the responsibilities of banks to meet the 
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needs of their entire communities, such as legislation, should be pursued. The revised 

and expanded programmes, however, only begin to provide the incentives for greater 

private sector involvement, and the penalties associated with failing to meet a more 

comprehensive cross-section of community needs. A broader policy framework that 

begins to address the structural impediments to increased SMME investments must be 

developed to supplement and support the revised incentives and subsidies that flow to 

the private sector through Khula and Ntsika. The policy framework should allow for 

an opening up of the financial sector to enable the development of a greater diversity 

of institutions. In addition to reducing barriers to entry however, a more explicit set of 

regulatory "incentives" should be developed to overcome the resistance of institutional 

investors and formal financial institutions to recognise the potential profitability of 

SMMEs’ within all sectors either in construction or catering, and so forth. This 

document must be submitted to various SMME organisations and the local 

government sector. Over the years, the focus will have to be on the development of a 

Plan of Action in association with SMMEs, NGOs and financial institutions.  
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Among agricultural wastes, Rice Husk Ash (RHA) has the greatest potential as a 

substitute to Ordinary Portland Cement (OPC) in concrete production. However, in 

Nigeria little research work exists on the performance of RHA sourced from different 

locations within the country. This paper compared the properties of RHA blended 

cement concretes sourced from Kebbi State (RHA-K), Plateau State (RHA-P), and 

Lagos State (RHA-L). Concrete cubes and beams were prepared and crushed for 

compressive strength using mix design targeted strength of C-25 with water/cement 

ratio of 0.6. Partial replacement levels of 0% (control), 10%, 15%, 20%, 25% and 

30% with hydration periods of 7, 14, 28, and 90 days were adopted. Results indicate 

that at 28 days curing and 25% replacement, RHA-P gives better compressive 

strength (29.6N/mm
2
) followed by RHA-K (27.8N/mm

2
) and lastly RHA-L 

(26.2N/mm
2
). The same trend of differences in flexural strength was equally 

recorded. It was further found that compressive and flexural strength increase with 

increase in percentage replacement level of RHA up to 25%, but decreases drastically 

at 30%. It was concluded that the source of RHA influences the performance of the 

RHA blended cement concrete. It was therefore recommended that RHA-P is more 

suitable at 25% optimum replacement when compared to RHA-K and RHA-L. 

Keywords: compressive strength, flexural strength, potential properties, rice husk, rice 

husk ash.  

 

INTRODUCTION 

In the last decade, the use of industrial and agricultural residue in civil and building 

construction, especially as admixtures in concrete has been subject of many 

researches. Apart from reducing the environmental polluters’ factors, it may lead to 

several improvements of concrete properties. Studies have shown that a wide variety 

of siliceous or aluminous materials may be pozzolanic, including the ash from a 

number of agricultural and industrial wastes (Reddy and Alvarez, 2006). 

Rice Husk (RH) has been identified amongst other agricultural wastes as having the 

greatest potential as it is widely available and produces a relatively large proportion of 

ash, which contains around 90% silica (Howtopedia, 2006). Traditionally, RH has 

been considered a waste material and has generally been disposed of by dumping or 

burning, although some are being used as a low-grade fuel. Nevertheless, RHA has 
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been successfully used as a pozzolana in commercial production in a number of 

countries including Columbia, Thailand and India.   

Pozzolanas are materials containing reactive silica and/or alumina which on their own 

have little or no binding property but when mixed with lime in the presence of water, 

will set and harden like cement. Pozzolanas are important ingredients in the 

production of alternative cementing materials to Ordinary Portland Cement (OPC) 

(Wikipedia, 2009).  

The study therefore focused on the determination of the comparative potential 

properties of RHA sourced from three different states in Nigeria. This was achieved 

using the following objectives: 

 Identifying the most suitable procedure and conditions of production of RHA from 

RH;  

 Investigating the potential properties of the three different RH sourced and processed 

into RHA using the above procedure in Nigeria;  

 Comparing the chemical and strength properties of the three different RHA 

investigated. 

LITERATURE REVIEW 

The world rice harvest is estimated at 500 million tons per year, with Brazil being the 

8
th

 producer, while Nigeria is the 16
th 

as shown in Table 1. Considering that 20% of 

the grain is husk, and 20% of the husk after combustion is converted into ash, a total 

of 20 million tons of ash can be obtained per annum (Reddy and Alvarez, 2006). 

Processing and production of RHA 

According to Bouzoubaâ and Fournier (2001) in Howtopedia (2006), the process of 

producing RHA from RH to achieve a very reactive pozzolan is a special skill that 

requires proper supervision and resources. The procedures can be divided majorly into 

two i.e. Combustion and Grinding  

Combustion  

To produce the best pozzolanas, the burning of the husk must be carefully controlled 

to keep the temperature below 700°C and to ensure that the creation of carbon is kept 

to a minimum by supplying an adequate quantity of air. At burning temperatures 

below 700°C, an ash rich in amorphous silica is formed which is highly reactive. 

Temperatures above 700°C produce crystalline silica which is far less reactive. The 

presence of large quantities of carbon in the ash will adversely affect the strength of 

any concrete or mortar produced using RHA cements. Where possible, the carbon 

content (Loss on Ignition-L.O.I.) of the ash should be limited to a maximum of 10%. 

Rice husks which have been burnt in large open heaps to dispose of waste husks, or 

burnt as a fuel in an industrial furnace, are unlikely to produce ashes with the 

specification described above. In particular, they are likely to be crystalline due to 

high combustion temperatures. Although this does not rule out their use as a 

pozzolana, ashes composed of crystalline silica will require a considerable amount of 

grinding to produce an acceptable reactivity. Even then they are unlikely to match the 

quality of amorphous ash. 
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Grinding 

The second step in processing is grinding the RHA to a fine powder, and ball or 

hammer mills are usually used for this purpose. Crystalline ash is harder and will 

require more grinding in order to achieve the desired fineness. Fineness similar to or 

slightly greater than that of OPC is usually recommended for pozzolanas although 

some have been ground considerably finer. 

 

Table 1: Rice paddy, and potential husk and ash production in 20 highest producing countries (2002) 

Country Rice paddy 

production in (2002) 

tones 

% of total paddy 

production (%) 

Husk Produced (20% 

of total) tones 

Potential ash 

production (18% of 

husk) 

China  177,589,060,30.7 30.7 35,513,800 6,393,204 

India 123,000,000,21.2 21.2 24,600,000 4,428,000 

Indonesia 48,654,048 8.4 9,730,810 1,751,546 

Bangladash 39,000,000 6.7 7,800,000 1,404,000 

Vietnam 31,319,000 5.4 6,263,800 1,127,484 

Thailand 27,000,000 4.7 5,400,000 972,000 

Myammar 21,200,000 3.7 4,240,000 763,200 

Phillipines 12,684,800 2.2 2,536,960 456,653 

Japan 11,264,000 1.9 2,252,800 405,504 

Brazil 10,489,400 1.8 2,097,880 377,618 

U.S.A 9,616,750 1.7 1,923,350 346,203 

Korea 7,429,000 1.3 1,485,800 267,444 

Pakistan 5,776,000 1.0 1,155,200 207,936 

Egypt  5,700,000 1.0 1,140,000 205,200 

Nepal 4,750,000 0.8 950,000 171,000 

Cambodia 4,099,016 0.7 819,803 147,56555 

Nigeria 3,367,000 0.6 673,400 121,212 

Sri-Lanka 2,794,000 0.5 558,800 100,584 

Colombia 2,353,440 0.4 470,688 84,724 

Laos 2,300,000 0.4 460,000 82,800 

Rest of the 

World 

29,091,358 0.5 5,818,272 1,047,289 

World Total 579,478,722,100 100 115,895,344 20,861,162 

Source: Reddy and Alvarez (2006) 

 

Previous research efforts 

Numerous studies have been undertaken on the replacement of OPC with RHA in 

concrete and block production. Ikpong (1990), in determining the relation between the 

compressive strength of RHA concrete compared to the Non-destructive parameters, 

prepared RHA by uncontrolled open burning of the RH. The findings revealed that the 

compressive strength, pulse velocity and stiffness constant of RHA concrete increases 

with age but decreases with RHA content. 

 Oyekan and Kamiyo (2008) on investigating the effect of Nigerian RHA on 

properties of sandcrete blocks and concrete also undertook open burning of the RH. 

Their findings revealed a decrease in density and compressive strength with an 

increase in RHA replacement. In addition, findings also showed that 10% and 20% 

RHA content is the optimum in sandcrete blocks and concrete production respectively. 

This finding is similar to the result obtained by Oyetola and Abdullahi (2005), who 

also undertook open burning of the RH in the production of Sandcrete blocks. Their 

results also indicated a decrease in strength with an increase in RHA replacement.     
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Tashima, Da Silva, Akasaki and Barbosa (2005) in determining the possibility of 

adding RHA to concrete in Brazil undertook 48 hours open uncontrolled burning of 

RH at a burning temperature of between 600-850
o
C. After which the RHA obtained 

was ground for 30 minutes using ball mill. Findings revealed that compressive and 

flexural strength increases with increase in RHA replacement content of concrete.  

Rukzon, Chindaprasirt and Mahachai (2008), in studying the effect of grinding on the 

chemical and physical properties of RHA mortar in Thailand, undertook 24 hours 

open control burning of RH at a temperature of 650
o
C maximum. They prepared four 

different RHA using ball mill grinding with different fineness, i.e. Coarse original 

RHA0 (control), RHA1, RHA2 and RHA3 in which their fineness increases in 

ascending order. Results indicated that RHA3 produces mortars with good 

compressive strength and low porosity compared to the remaining three, and the 

strength of the mortar improves with partial replacement of the RHA3 and RHA2 

content. 

It is in line with these research efforts that this study investigated the performance of 

RH sourced from different regions in Nigeria. The study is envisaged to serve as a 

guide towards the practical application of the use of the agricultural waste in general 

and RHA in particular, in the production of concrete in the Nigerian construction 

industry.  

MATERIALS AND METHODS    

Constituent materials of concretes 

Crushed granite produced by a quarry in Yelwa-Yauri local government area of Kebbi 

State was used as coarse aggregate, while river sand obtained from Ambursa River in 

Birnin Kebbi was used as the fine aggregate. Sokoto brand of Ordinary Portland 

Cement (OPC) manufactured by Sokoto Cement Company was used as the OPC. 

RHA was used as the Pozzolana. Normal tap water was used for preparing and curing 

the concrete. The physical properties of the constituent materials are given in Table 2.  

The RHA was sourced from three states of Nigeria, which are. 

RHA sourced from Kebbi State- (RHA-K): this was sourced from a local rice mill in 

Kara Market of Birnin Kebbi. The husk was packed into bags and transported to 

National Metallurgical Development Centre (NMDC), Jos. 

RHA sourced from Plateau State- (RHA-P): was sourced from the Pandam local rice 

mill ground in Yelwa, Shendam local government area. It was also collected into bags 

and transported to NMDC, Jos for processing. 

RHA sourced from Lagos State- (RHA-L): was equally sourced from Agege local rice 

mill ground. It was also transported to NMDC Jos for processing. 

The crushed granite, river sand, cement, RHA-K, RHA-P and RHA-L were all tested 

for sieve analysis, specific gravity and bulk density and moisture content in 

accordance with BS 812 Part 1 and 2: (1975). The physical properties of the 

aggregates including the three types of RHA are given in Table 2. The fineness, 

moisture content, specific gravity and bulk density of the three types of RHA (RHA-

K, RHA-P, RHA-L) gives virtually the same result. 

Production and processing of RHA 

The RHA (RHA-K, RHA-P, and RHA-L) were all taken to the NMDC, Jos for control 

burning, grinding and chemical analysis before being transported back to Soil and 
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Concrete Laboratory of Civil Engineering Department of Waziri Umaru Federal 

Polytechnic Birnin Kebbi, in Kebbi State of Nigeria, for concrete tests. 

The burning of the RH into ash was undertaken using an electrically controlled 

furnace at a constant temperature of 650
o
C in the foundry workshop of NMDC, Jos. 

Plate 1 Shows the electrically controlled furnace during ashing in the foundry 

workshop. After burning, RHA is taken into the mineral processing unit of the NMDC 

for grinding. RHA was ground for 30 minutes using ball mill to achieve a finer ash as 

compared to the OPC. Plate 2 shows the process of grinding using ball mill in the 

mineral processing department of NMDC. The ground RHA (RHA-K, RHA-P, and 

RHA-L) together with the Sokoto brand of OPC were then taken for chemical analysis 

in the Instrumental Laboratory of NMDC, Jos. The results of the chemical analysis are 

given in Table 3. 

 

 
Plate 1: Electric Furnace for Burning in                                           Plate 2: Ball Mill Grinding in the Mineral 

In the foundry workshop of NMDC                                                  Processing Unit of NMDC 

 

Mixture proportion and fresh concrete test 

RHA (RHA-K, RHA-P, and RHA-L) blended cement concrete was prepared using 

water/ cement ratio of 0.6. Department of Environment (DOE) mix design method 

was used to achieve normal strength concrete (NSC) of targeted strength of C-25 

N/mm
2
. Two different trial mixes were first prepared before achieving the optimum 

mix. Concrete batches were prepared using the replacement level of OPC with RHA 

of 10%, 15%, 20%, 25% and 30%. A control sample was also produced at 0% RHA 

replacement.  

Immediately after mixing, the fresh concrete was tested for slump and compacting 

factor (workability). Slump test and compacting factor tests were conducted in 

accordance with BS 1881: Part 102: 1983 and BS 1881: Part 103: 1983 respectively. 

The result of slump and compacting test is given in table 4. 

Preparation of test specimen  

A total of 48 number (150x150x150)mm concrete cubes and 48 number 

(100x100x500)mm concrete beams were cast in a reusable moulds for each of the 

three sourced RHA. This gives a total of 144 number concrete cubes and beams. They 

cubes and beams were prepared using a partial replacement of OPC with RHA of 0% 

(Control), 10%, 15%, 20%, 25% and 30% and the hydration period 7, 14, 28 and 90 

days. The concrete cubes and beams were cast into moulds and allowed to set for 24 
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hours before removal. They were then transferred into the curing tank, completely 

immersed in water for the various hydration periods.  

Setting time test 

Consistency and setting time tests were carried out on RHA-K, RHA-P, and RHA-L., 

in accordance with ASTM C 192-92 (1992). Table 5 gives the results of the tests. 

Testing of harden concrete 

The compressive strength of the RHA (RHA-K, RHA-P, and RHA-L) blended cement 

concrete was determined in accordance with BS 1881:Part116:1983 using the 

hydration periods of 7, 14, 28, and 90 days. Flexural strength test was also undertaken 

based on the third point loading as prescribed by BS 1881: Part 118:1983 at the same 

hydration periods as described above.  Both tests were conducted using the Electrical 

universal testing machine. The results of the test are given in table 6. 

RESULTS AND DISCUSSION 

Physical Properties of Constituent Materials 

Table 2: Physical and mechanical properties of aggregates   

Materials Properties Results obtained 

Average Properties. 

(RHA-K, RHA-P, and 

RHA-L) 

Colour Dark Grey 

Fineness  89% finer than 45 micrometer Sieve 

Moisture Content  7.6% 

Specific Gravity  2.10 

Bulk Density (Kg/m
3
) Loose 462.5 

                                   Compacted 536.0 

OPC Colour Ash 

Fineness 77% Finer than 45micrometer sieve 

Moisture Content 1.6% 

Specific Gravity 2.83 

Bulk Density (Kg/m
3
) Loose 1405 

                                   Compacted 1517.5 

River Sand Fineness 100% finer than 5.00mm Sieve 

Specific Gravity 2.57 

Bulk Density (Kg/m
3
) Loose 1455 

                                   Compacted 1670 

Crushed Granite Fineness 72% finer than 20mm sieve 

Specific Gravity 2.66 

Bulk Density (Kg/m
3
) Loose 1273 

                                   Compacted 1487 

Normal tap water Density 1000 Kg 

p
H
 value 8.04 

 

The results of average fineness of the three types of RHA indicate that 89% of the 

RHA passes through 45 micrometer sieve as compared to only 77% of OPC that 

passes through the same sieve; this implies that 30 minutes grinding of the three types 

of RHA make them finer than the Sokoto brand of OPC. This makes the RHA serve 

not only as a pozzolana but also as a micro-filler in the concrete matrix.   

Chemical properties of RHA 

The results of chemical analysis as shown in table 3 indicate that the percentage 

composition of Silica Oxide (SiO2), Aluminium Oxide (Al2O3), Ferrous Oxide (Fe2O3) 

for the three types of RHA, (RHA-K, RHA-P, and RHA-L) are 79.46%, 86.16% and 

76.38 respectively all of which satisfy the requirements for pozzolanas as stipulated 

by ASTM C618-78(1978) of values not less than 70%. 
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Similarly, the values of carbon content i.e. Loss on Ignition (L.O.I.) of RHA-K, RHA-

P, and RHA-L are 4.75%, 2.70, and 6.57% respectively which is less than the 

maximum value of 10% as specified by the same code. Hence, all the three RHA 

sourced in Nigeria satisfy the requirement of being good pozzolanas. The reason for 

this result is the controlled burning carried out on the RH. These results vary with the 

result obtained by Ikpong (1999), Oyekan and Kamiyo (2008) and Oyetola and 

Abdullahi (2005) in which the Loss on Ignition (carbon content) are respectively 

(8.6%), (11.28) and (17.78). A possible reason for the high carbon contents in those 

results could be due to the uncontrolled burning undertaken during RH combustion. 

Table 3: Result of Chemical Analysis of OPC, RHA-K, RHA-P and RHA-L 

Constituents OPC (%) RHA-K (%) RHA-P (%) RHA-L (%) 

Calcium Oxide (CaO) 72.70 1.36 2.26 0.06 

Silica Oxide (SiO2) 11.00 72.40 78.30 67.60 

Aluminium Oxide (Al2O3) 3.20 4.90 2.40 6.80 

Ferrous Oxide (Fe2O3) 3.87 2.16 5.49 1.98 

Magnesium Oxide (MgO) 2.05 3.81 1.19 4.56 

Sulphur Oxide (SO3) 2.90 0.35 0.20 1.48 

Potassium Oxide (K2O) 0.73 3.56 3.09 0.10 

Sodium Oxide (Na2O) 0.19 0.16 0.08 1.18 

L.O.I 1.20 4.75 2.70 6.87 

Others 2.16 6.55 4.29 9.37 

 

Results of the chemical analysis also indicate differences in the silica, lime and iron 

oxide content of the ash. For instance, RHA-P has the highest percentage composition 

of Silica (78.30%), followed by RHA-K (72.40%) and lastly RHA-L (67.60%). The 

same trend of differences was recorded for percentage lime and iron oxide 

composition. The presence of Silica and Lime in cement is responsible for the 

production of Tri-Calcium Silicate (Ca3SiO5) and Di-Calcium Silicate (Ca2SiO4), the 

compounds which in presence of water produce tobermorites which are responsible 

for the strength development in cement. Hence, high percentage composition of Silica 

and Lime in RHA will result in higher development of strength.   

However, the difference in percentage composition of Alumina varies conversely 

compared to that of Silica, Lime and Iron Oxide. RHA-P has the lowest percentage 

composition of Alumina (2.40%) followed by RHA- K (4.90%), and then RHA-L 

with the highest percentage composition of Alumina (5.80%). Alumina in cement, 

produce compound of Tri-Calcium Aluminates (Ca3Al2O6), which is responsible for 

quick setting of cement. Hence, high percentage composition of Alumina in RHA will 

encourage quicker setting (flash setting). On the other hand, low percentage 

(Ca3Al2O6) in cement generates less heat, develops higher ultimate strength, and 

exhibits greater resistance to destructive elements than a cement containing large 

amounts of this compound.  

Result of Slump and Compacting Factor Test 

The results of slump and compacting factor as shown in table 4 indicate that as 

percentage partial replacement of OPC with RHA increases, values of slump and 

Compacting Factor also increase at constant water/cement ratio of 0.6. This simply 

implies that workability of fresh concrete increases with increase in any of the type of 

RHA content in a concrete mix. This is one of the advantages of using RHA as 

pozzolana as outlined by, Ikpong (1992), Reddy and Alvarez (2006), and Oyetola and 

Abdullahi (2006). The influence of the 30 minute grinding is another added reason for 

the increased workability as the RHA content increases. This is also in line with the 
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finding of Rukzon, Chindaprasirt and Mahachai (2009). However all the results of 

slump and compacting factor obtained using the three types of RHA fall within the 

low and medium workability rate. 

 

Table 4: Result of Variation of Slump and Compacting factor of RHA-K, RHA-P, and RHA-L  

Properties Types/Source of 

RHA 

Percentage Partial Replacement (%) 

 0  10  15 20  25 30 

Water/ Cement Ratio RHA- K 0.6 0.6 0.6 0.6 0.6 0.6 

RHA-P 0.6 0.6 0.6 0.6 0.6 0.6 

RHA-L 0.6 0.6 0.6 0.6 0.6 0.6 

Slump RHA- K 20 25 30 35 40 45 

RHA-P 25 27 30 35 47 50 

RHA-L 25 30 35 38 40 45 

Compacting Factor RHA- K 0.87 0.90 0.93 0.95 0.95 0.97 

RHA-P 0.90 0.93 0.93 0.95 0.95 0.98 

RHA-L 0.90 0.91 0.93 0.93 0.95 0.97 

 

Result of consistency and setting time test 

Table 5: Variation of Consistency and Setting Time of RHA-K, RHA-P, and RHA-L 

Type/source  Properties  Percentage Partial Replacement (%) 

of RHA  0 10 15 20 25 30 

RHA-K Consistency (%) 33 34 35 35 36 38 

RHA-P  30 31 33 33 35 36 

RHA-L  34 35 35 36 37 39 

RHA-K Initial Setting Time (min.) 103 125 145 155 160 170 

RHA-P  70 85 105 120 125 145 

RHA-L  130 140 155 160 175 195 

RHA-K Final Setting Time (min.) 175 215 235 255 280 315 

RHA-P  140 155 160 175 185 215 

RHA-L  265 295 320 355 370 405 

 

The results shown in table 5 indicate that consistency, initial and final setting time 

increase with increase in Percentage RHA replacement of all the three different types 

of RHA. This result is in line with the works of Oyetola and Abdullahi (2005) and 

Ikpong (1999). The reason for this difference is that the carbon content (L.O.I.) in the 

Sokoto cement is 1.4% as compared to 4.75%, 2.7% and 5.57% from RHA-K, RHA-P 

and RHA-L respectively. This implies that an increase in RHA means an increase in 

carbon content, which subsequently leads to an increase in water demand 

(consistency). Similarly, the higher the carbon content, the slower the rate of heat 

induced evaporation, which will subsequently lead to increase in initial and final 

setting time. This is also in agreement with the findings of Ikpong (1999) and Oyetola 

and Abdullahi (2005). However, the initial and final setting time were within the 

range specified by BS 12 (1958) limits of not less than 45 minutes initial setting time 

and not more than 10 hours final setting time for OPC. 

The results in table 5 further indicate that RHA-L has the highest values of 

consistency, initial and final setting time followed by RHA-K and lastly RHA-P. This 

can be attributed to the differences in the values of carbon content (L.O.I.). The higher 

the values of carbon content, the lower the cement content and hence the higher the 

values of consistency, initial and final setting time. 
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Hardened concrete properties 

The results of compressive and flexural strength of concrete as shown in table 6 

indicate that compressive and flexural strength of RHA concrete increases with an 

increase in hydration period. This fundamental fact has been established by Ikpong 

(1999), Dashan and Kamang (1999), Oyetola and Abdullahi (2005). 

Table 6: Result of Compressive and Flexural Strength of Concrete with Hydration Periods 

Strength properties Hydration 

periods 

Compressive strength (N/mm
2
)/percentage RHA 

replacement (%) 

 (Days) 0 10 15 20 25 30 

 

 

 

Types (source) of 

RHA/ Hydration 

periods (Days) 

RHA-K 7 17.6 14.2 15.6 16.1 16.9 14.1 

14 18.1 18.7 19.2 20.2 21.6 16.8 

28 24.4 25.2 26.8 27.2 27.8 21.7 

90 26.2 28.8 29.3 29.9 30.5 23.2 

RHA-P 7 18.8 16.4 17.1 17.9 18.5 15.7 

14 19.2 19.9 20.6 21.8 22.4 17.8 

28 24.4 27.9 28.3 28.8 29.6 22.4 

90 26.2 29.8 30..2 30.9 31.4 23.8 

RHA-L 7 16.6 13.2 13.9 14.3 15.2 13.3 

14 17.0 17.7 18.6 19.4 20.3 15.5 

28 22.4 23.3 24.9 25.7 26.2 20.0 

90 24.2 25.8 26.1 26.8 27.6 22.3                                                                                                                                                                                                                                               

Strength properties Flexural strength (N/mm2)/hydration period (Days) 

 

 

 

Types (source) of 

RHA/ Hydration 

periods 

RHA-K 7 5.4 2.9 3.4 4.3 4.9 3.2 

14 6.3 7.2 7.9 8.6 9.3 7.2 

28 7.5 8.2 8.9 9.6 10.6 8.3 

90 10.1 11.3 11.9 12.8 13.2 10.6 

RHA-P 7 5.9 3.8 4.2 4.8 5.3 4.3 

14 6.5 7.3 7.9 8.6 9.3 6.8 

28 7.5 8.9 9.6 10.2 10.9 8.9 

90 10.1 11.9 12.7 13.4 14.2 11.5 

RHA-L 7 5.0 2.3 2.9 3.5 4.1 2.2 

14 5.7 6.9 7.7 8.3 9.1 5.9 

28 6.5 7.1 7.5 8.4 8.9 6.8 

90 10.1 10.8 11.2 11.7 12.3 9.6 

 

 

Results from table 6 show that compressive and flexural strength of RHA concrete in 

comparison to the control increases with increase in percentage replacement up to 

25% replacement of the OPC with RHA at all curing periods. While at early stage of 

curing (7 days) compressive strength of RHA concretes decreases compared to the 

control. This is also in agreement with the findings of Tashima, Da Silva, Akasaki, 

and Barbosa (2006); and Rukzon, Chindaprasirt, and Mahachai (2009). However, the 

result is not in agreement with the findings of Ikpong (1999), Oyetola and Abdullahi 

(2005), and Oyekan and Kamiyo (2008) who found decrease in strength with increase 

in RHA replacement. This is because they undertook open uncontrolled burning of the 

RH, and obtained RHA with crystalline silica having a high content of carbon (L.O.I)  

The reasons for the results obtained above are many. First, the pozzolanic property of 

the RHA is a function of the method of burning to achieve amorphous silica, and the 

fineness of the RHA. Amorphous silica gives a more reactive pozzolana and the finer 

the pozzolana the greater the pozzolanic reaction. The silica in a reactive RHA readily 

react with lime from OPC in the presence of moisture to produce tri-calcium silicate 

(Ca3SiO5) and di-calcium silicate (Ca2SiO4), the hydration products of these 

compounds are tobermorite gel and calcium hydroxide. The tobermorite are 

responsible for the long term high strength in (amorphous) reactive silica. 
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The second reason for decrease in strength with increase in RHA replacement is the 

issue of Loss on Ignition-L.O.I (Carbon Content) obtained after chemical analysis. 

The higher the carbon contents in the ash, the lower the compressive strength. In 

addition, the reason might also be related to the variety of the RH used. 

Results from table 6 indicate that at every replacement level and at all hydration 

periods, RHA-P gives better compressive and flexural strength followed by RHA-K 

and lastly RHA-L. The reasons could be linked to the percentage composition of the 

macro oxides as given in the results of chemical analysis (refer to Table 3) as discuss 

below; 

The difference in the percentage composition of Silica Oxide (SiO2) and Calcium 

Oxide (CaO) is responsible for the differences in strength between the three different 

types of RHA. RHA-P has the highest composition of the two oxides and hence gives 

the highest compressive and flexural strength, while RHA-L which has the lowest 

composition of the oxides, gives the lowest strength. 

The difference in the percentage composition of L.O.I i.e. carbon content of the ash is 

also responsible for the differences in strength of the three different types of the RHA. 

High percentage compositions of carbon in the ash lead to decrease reactivity of the 

RHA- pozzolana, and causes reduction in strength and vice versa. That was why 

RHA-L with the highest percentage composition of the carbon content has the lowest 

strength as compared to RHA-P which has the highest strength. 

The difference in strength may also be linked to the differences in the percentage 

composition of Aluminium Oxide (Al2O3). High percentage composition of Al2O3 in 

the RHA will lead to high content of Tri-Calcium Aluminates (Ca3Al2O6) in the RHA 

blended cement concrete. Tri-Calcium Aluminates is responsible for quick setting of 

OPC paste. Tri-Calcium Aluminates promotes high early strength but is the most 

vulnerable constituent of Portland cement toward possible chemical attack. Low 

(Ca3Al2O6) in cement generates less heat, develops higher ultimate strength, and 

exhibits greater resistance to destructive elements than a cement containing large 

amounts of this compound. Hence, RHA-P with the lowest percentage composition of 

Al2O3 (2.40%) will perform better than RHA-K (4.90%) and RHA-L (6.80%) in terms 

of compressive and flexural strength. 

CONCLUSION 

This study revealed that RHA sourced from different states in Nigeria have different 

chemical properties which also affect the ultimate compressive and flexural strength 

of the RHA concretes. This implies that the source of RHA influences the 

performance of the RHA blended cement concrete. The study further showed that 

proper processing of RH in the production of RHA results in increase in strength with 

increase in RHA replacement. In addition, the study also showed that 25% optimum 

replacement of OPC with RHA is possible especially when using RHA sourced from 

Plateau state (RHA-P). 

RECOMMENDATIONS   

 The following recommendations are hereby suggested based on the findings of this 

study 

RHA-P, RHA-K and RHA-L are recommended for 25% optimum replacement of 

OPC with RHA in Pozzolanic Portland Cement (PPC) production. 
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Cement Industries in Nigeria should be encouraged to start the production of 

Pozzolanic Portland Cement (PPC), using RHA as the pozzolan because of its 

availability and high silica content. 

Control combustion at 650
o
C and proper grinding of the RH to obtain RHA should be 

adopted to achieve amorphous silica and a finer reactive pozzolan in RHA production. 

Further studies should be undertaken on properties of RHA sourced from other states 

of the country and even beyond Nigeria, to verify their properties. 
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ACHIEVING THERMAL COMFORT IN RESIDENTIAL 

BUILDINGS USING EXPANDED POLYSTYRENE (EPS): 

A STUDY OF CITEC BUILDINGS IN ABUJA 
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Humans and indeed architects have been in the business of finding ways of creating 

buildings with conducive internal and external environments as a way of adapting to 

the climate and ensuring occupants’ well-being and productivity (thermal comfort) 

The focus is on Nigeria and its tropical climate which is characterized by hot-humid 

conditions, hot-dry conditions (harmattan) and intense rainfall, alongside the 

challenges of providing for indoor thermal comfort passively and reducing energy use 

in buildings. In a bid to downplay the negative effect of its climate, research has been 

made worldwide to develop materials that are environmentally friendly yet 

conservative in energy and sustainable for the local people. Expanded Polystyrene 

(EPS), one of such material, is a polymer of polystyrene that is employed in building 

systems. This research studies existing prototypes at CITEC Estates to evaluate the 

condition of the internal environment created within structures constructed with 

Expanded Polystyrene (EPS), assess how EPS has been able to achieve thermal 

comfort passively in residential buildings and its suitability to the local climate. 

Findings from the field survey support the argument that for the Nigerian climate, 

EPS will help to better moderate our climate thermally. 

Keywords: expanded polystyrene, laterite, residential buildings, sandcrete and 

thermal comfort 

INTRODUCTION 

Local climate greatly affects the indoor thermal environment in buildings. In tropical 

climates, buildings are overheated during the day due to solar heat gain through the 

building envelope and solar penetration through windows (Zainazlan M. Z. Et al, 

2007). The objective of thermal comfort is to achieve a balance, physically or 

psychologically within the interior of building in terms of heat gain and heat loss 

(Hyde, 2000). From a thermal comfort point of view, there is a need to lower the 

indoor temperature below the outdoor temperature using building elements and by 

passive or active systems. Techniques for such thermal modification have been widely 

addressed in traditional building technology. The self-evident feature of traditional 

architecture is that it uses the natural climate.  

Since it is not sufficient to mimic the traditional style in modern materials, inhabitants 

need to relate materially and technically to their homes. Adobe blocks, timber rafters, 

and thatching, when used in the traditional settings had very good thermal properties 

and were lightweight. In contrast aluminium and concrete and sandcrete blocks are 

heat conductors and do not cool easily. These materials especially sandcrete block 

wall are the major materials used for walling systems in Nigeria. But it comes with its 
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challenges as the building interiors are overheated in the afternoons and sometimes at 

night coupled with the exorbitant cost of the materials and construction. The energy 

challenge in Nigeria makes mechanical cooling like air-conditioning expensive, hence 

a search for a better climate moderating material. 

Expanded Polystyrene, or EPS for short, is a lightweight, rigid, plastic foam insulation 

material produced from solid polystyrene beads. Expanded polystyrene panelised 

system is a building system based on a group of structural panels of undulated foam 

with a base reinforcement placed against the sides with high resistance steel mesh and 

each side joined to one another by means of electro-welded steel connectors (CITEC 

Company brochure). Other forms of EPS panels are insulated concrete forms (ICF), 

structural insulated panels (SIP), etc. 

The aim of this study is to assess and evaluate Expanded Polystyrene as a building 

material and its suitability to the local climate, especially towards achieving thermal 

comfort in residential buildings, with a view to making necessary recommendations. 

The research involves a selection of building within the CITEC Mount Pleasant Estate 

constructed of EPS building systems and finished with cement plaster render, located 

in Abuja, Nigeria. In relation to contemporary sandcrete block buildings, interviews 

were conducted and comprehensive questionnaires administered to a cross section of 

occupants of the CITEC polystyrene prototype buildings understudied to ascertain the 

comfort conditions experienced. 

LITERATURE REVIEW 

The need to design with climate has always been a major consideration in architecture. The 

importance of finding methods for the derivation of forms in terms of response to climate, 

materials and techniques in Nigeria was stressed by Madedor (1980). Akande (2010) opined 

that the primary function of all buildings is to adapt to the prevailing climate and provide an 

internal and external environment that is comfortable and conducive to the occupants.  

In reality, occupants are comfortable in wider range of conditions. This is because people are 

able to adapt to the environment that they are used to and also because several other factors 

could also contribute to the adaptation of their indoor environment (Akande 2010). 

 Globally, the issue of climate change is hinged on the adaptability of humans on the 

harsher weather conditions presented which translates to the concept of thermal 

comfort as well as the development of newer and more energy efficient materials to 

function in the built environment.  

The Tropics 

Generally the tropical zone is defined as the area of land and water between the Tropic 

of cancer (latitude 23.5o N) and the Tropic of Capricorn (latitude 23.5
o
 S). 

Approximately forty percent of the land surface of the earth, the tropics is home to 

almost half of the world’s population. There are variations in climate within the 

tropics. However ninety percent of the tropical zones embody hot and humid climatic 

regions, whether permanent or seasonal. The remaining ten percent is desert like, and 

characterized as hot and dry climate (Baish, 1987). 

Local conditions may also differ substantially from the prevailing climate of a region, 

depending on the topography, the altitude and the surroundings, which may be either 

natural or built by humans. Ogunsote O. O (2002) therefore identified six climatic 

zones in Nigeria - coastal zone, forest zone, transitional zone, savannah zone, highland 
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zone and the semi-desert zone - four of which are majorly characterised by hot humid 

conditions including the study area. 

 

                             

        Fig. 1: The earth’s orbit     Fig. 2: Climatic zones in Nigeria 

Source: Ogunsote O. O and Ogunsote B. P (2010).  

The built Form in the tropics 

A building is an enclosure for the benefit of human habitation, work or recreation (Zainazlan 

M. Z. et al.2007). Before human beings mastered mechanical means to moderate the ambient 

climate, built forms played an important role in creating a more habitable living environment 

in the tropics. While Africans employed the family housing system around a central courtyard, 

in South-East Asia, colonnades and double courtyards in traditional shop houses create well-

tempered environment that caters for the need of sun shading and air ventilation (Hyde, 2000).  

The products in Nigeria are courtyard designs and individual building units 

surrounding the central court. The walls are usually thick and dense wall with small 

openings incorporated. Large roof overhangs and big eaves are incorporated as they 

create plenty of shade around the building and protect the outer walls from getting 

soaked (Schüller, 2000). Pitched or sloping roofs are the norm, specially designed to 

stand the many and sudden tropical showers as well as the violent winds. The use of 

verandas in the southern part of the country provides shade from the tropical sun 

(Akinsemoyin et al, 1976) while the use of thick mud walls and mud roofs combined 

with compact courtyard design and small openings provided the necessary thermal 

capacity in the north (Ogunsote 1991). 

 

The concept of thermal comfort in a tropical climate 

 An internationally-accepted definition of thermal comfort, used by the American Society of 

Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) is ‘that condition of mind 

which expresses satisfaction with the thermal environment’ (ISO7330). There is no absolute 

standard of thermal comfort. According to Gut et al. (1993) the main climatic factors affecting 

human comfort and relevant to construction are: 

Air temperature, its extremes and the difference between day and night, and between 

summer and winter; 

Humidity and precipitation; 

Incoming and outgoing radiation 
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The influence of the sky condition, air movements and winds 

The systems humans use to modify the climate are:  

 Active systems - mechanically driven heating and cooling systems e.g. air 

conditioners and 

 Passive systems - requires no outside energy or power heat and cool e.g. thermal mass 

walls, fixed sun shading. 

The design of walls and roofs in this climate should ensure adequate insulation and 

thermal capacity. Crowden, (1953) 

 

                 
Fig 3: Paths of energy exchange   Fig 4: Showing the Thermal balance within a building at the building microclimate. 

 Source: Introduction to building climatology Source: (Watson and Labs 1993)   

  (Ogunsote, 1991). 

Contemporary building materials 

With the advent of technology many new materials have evolved they are particularly 

suited to the new building design and types which were not a necessity in the early 

ages like administrative buildings, theatres, etc. Fadamiro J. A. et al (1996) outlined 

the following materials, viz: 

 Laterite is one of the earliest building materials used by man in the construction of 

buildings. The most common form of laterite used in the Southern part of Nigeria is 

the mud/ clay and used for walls in the form of adobe sundried blocks, wattle and 

daub and cob-laterite balls. Recently, stabilized laterite blocks are employed in the 

construction of more structurally demanding buildings. 

 Metal - they are mined for the earth and after refining they could be used for 

structural uses (columns, beams, etc.), non-structural (iron bars, railings, doors, etc.), 

mechanical services (pipes, plumbing drainage, etc.), or weathering use (roof 

cladding, window fins, etc.). Metals have high thermal conductivity. Heat is 

transferred through the metal crystal by free electrons. This is due to the low Specific 

Heat Capacity of metals. (Morabito, 2000). 

 Plastics - they are synthetic or polymer products. It use in buildings is limited to 

ceiling panels, acoustic tiles, louvers and screens etc. 

 Glass - It is used in buildings mainly as flat glass for windows doors and other 

openings that encourage the admittance of light. Claddings and curtain walls are also 

fabricated of glass, with little thermal resistance. Also, it is used as vitreous enamel 

coating on metals. 

 Concrete - It is the most universal material used all over the world apart from laterite. 

Concrete is a composite building material made from the combination of cement, 
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aggregates and water in predetermined proportions. It could also be reinforced with 

steel rods or bars (known as REBARS) as concrete has a rather low tensile strength. 

This strengthened concrete is then referred to as reinforced concrete. It is also used for 

monolithic constructions like floors columns, etc, because of its plastic nature. 

(Morabito, 2000). Due to several reasons concrete is a very good conductor of heat (it 

easily gets heated up, hence on a sunny day; the heat from the sun (solar Radiation) is 

easily transferred to the interior spaces of the building causing a general discomfort 

within the interior space. Hence, concrete as a building material alone cannot 

effectively protect a building from the temperature changes from the immediate 

environment of the building. 

 Sandcrete block – they are blocks moulded with mixture of cement and fine 

aggregates for walls. In Nigeria, the hollow sandcrete block was developed as an 

answer to our climatic challenges. Its functional principle lay in that the hollow within 

the block will trap the conducted heat. The air within would then acts as an insulation 

during the day. At night when the temperature falls, the stored heat within the wall, 

roof and floor will be emitted into the building interior to create a balance. This 

however comes with its challenge; the emitted heat is only useful during the cold 

nights experienced during the rainy and harmattan seasons. In the dry season, the 

combination of the heat emitted by the wall, roof and floor tends to increase the 

discomfort experienced by the building occupants and makes the spaces unliveable. 

Therefore, it is obvious that the climate requires a new construction material to 

mitigate the harsh effects of the intense heat experienced. (Fadamiro J. A. et al 1996) 

 
Fig 5: Showing the Wall treatment for thermal Fig 6: Showing Wall treatment for  

Capacity (blocks act as a heat sink). Insulation. 

Source: Introduction to building climatology (Ogunsote, 1991) 

EXPANDED POLYSTYRENE (EPS) PANELS 

The last three to four years has seen the advent of Expanded Polystyrene as a new 

construction material pioneered by CITEC International Estates Limited. Expanded 

Polystyrene (EPS) is a generic term for the building system based on a group of 

Structural Panels of undulated foam Polystyrene with a base reinforcement placed 

against the sides with high resistance steel mesh and each side joined to one another 

by means of electro-welded steel connectors. These panels arranged on the 

construction site according to the disposition of walls, partition and floors as per the 

project are finished “on-site” by applying concrete/sandcrete with pneumatic devices. 

In this way, the panels form the vertical and horizontal closing structural elements of a 

building with load bearing capacity (CITEC Company brochure). 

Uses of EPS in construction 

a. Walls: EPS could be used for Insulated Rendered Wall Systems, Insulated concrete 

formwork (ICF) for buildings cut from blocks or custom moulded and Structural 

Insulated Panels (SIP). EPS panel is a light weight construction material with 

excellent properties. It has absolute water and vapour barrier. 
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b. Floors: EPS pods are used for floors with the incorporation of light weight 

reinforcement. In addition, decorative ceilings can be made with expanded 

polystyrene. 

c. Decorative Columns: EPS is used the core of decorative (non load-bearing) columns 

and reinforced with wire splice in a process referred to as electro-welding and also for 

decorative architectural mouldings for building applications. 

d.  EPS Fascia boards: Fascia boards are made with Expanded Polystyrene with the 

incorporation of electro welded steel binders for attachment to the ring beam. 

Other uses are insulation for buildings with or without reflective foil facings, 

insulation for cold storage buildings, light weight cores for bridge beam construction. 

Thermal control properties of EPS 

Thermal Insulation: The uniform, closed cellular structure of EPS is highly resistant to 

heat flow and is not affected by changes between –17 C and 43 C. The excellent 

insulating properties of EPS, derived from its microcellular closed cell construction, 

provide one of its most important and widely used properties because it is comprised of 

98 per cent air (EUMEPS, August 2002). 

Thermal Conductivity, k Value (W/mK): The k value specifies the rate of heat transfer 

in any homogeneous material expressed as 1 W/mK. (Watts per metre kelvin).  The 

lower this value is, the less heat the material will transfer. The following chart shows the 

k value of a number of common materials, and demonstrates that EPS has a low thermal 

conductivity compared with other materials. 

 Dimensional Stability: It represents the ability of a material to retain its original shape or 

size in varying environmental conditions. EPS offers exceptional dimensional stability, 

remaining virtually unaffected by not more than 2%.within a wide range of ambient factors.  

Exposure to Water and Water Vapour: The mechanical properties of EPS are unaffected 

by moisture. Exposure to water or water vapour does not cause swelling. If condensation 

occurs within the system due to design and end-use conditions, thermal efficiency will 

decrease. Upon drying, full efficiency is restored. 

Table 1: Typical K Values of Different Materials (W/MK) 

Material k Values (W/mK) 

Brick 1.150 

Glass 1.050 

Concrete/sandcrete 1.250 

Plaster Board(19mm) 0.225 

Wood 0.144 

Compressed wood 0.060 

Fibreglass 0.050 

EPS-Class SL 0.039 

EPS-Class VH 0.034 

 

THE CASE STUDY: CITEC ESTATES, ABUJA 

The Location  
The Federal Capital Territory, Abuja lies between 9

o
 4’0’N and 7

o
29’0,E. CITEC Mount 

Pleasant Estate is located in the heart of Abuja  along the Jabi-Airport Road axis and about 15 

minutes’ drive from the airport. Under Koppen Climate Classification, Abuja features a 

tropical wet, hot and humid climate. The Federal Capital Territory experiences three weather 

conditions annually. This includes a warm, humid rainy season and a blistering dry season. In 

between the two, there is a brief interlude of harmattan occasioned by the northeast trade 
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wind, with the main feature of dust haze, intensified coldness and dryness. The rainy season 

begins from April and ends in October, when daytime temperatures reach 28°C (82.4°F) to 

30°C (86.0°F) and night-time lows hover around 22°C (71.6 °F) to 23°C (73.4°F). In the dry 

season, daytime temperatures can soar as high as 40 °C (104.0 T) and night-time temperatures 

can dip to 12 °C (53.6 °F). Beginning in March to November, the rainy season peaks in 

September, during which heavy and frequent rainfall of about 1,500 mm (59.1 in) is 

experienced. 

RESEARCH DESIGN AND METHODOLOGY 

The research design adopted a survey method using questionnaires. Information was 

sourced through two sources – primary sources and secondary sources. Primary 

sources would comprise data from the questionnaires administered, personal 

observations and personal interviews with residents and managers of the selected 

areas. This research relied essentially on data collected in July 2011 during one the 

researchers’ undergraduate studies. As at the the time of the research, only twenty (20) 

of the buildings have been completed and put to use while other were at different 

stages of completion. The questionnaires were administered on all the thirty buildings. 

All the administered questionnaires were retrieved for analysis. These data was used 

to analyse the thermal comfort levels within the residential buildings constructed with 

EPS. Secondary sources include texts, relevant magazines, textbooks, journal, seminar 

papers, research publications, and existing case studies among others. 

DATA PRESENTATION AND DISCUSSION  

The questionnaires were administered to a selected number of buildings in the study 

area which form the sample size but it was ensured that this reflected a fair 

representation of the total population of the areas. The tables below show the data 

derived from the analysis of the questionnaires administered in the estate for the 

purpose of this research. 

Table 2: Type of Accommodation 

 

Type Total Frequency Percentage (%) 

Semi – Detached Flat 8 26.7 

Single Family Bungalow 14 46.6 

Duplex 8 26.7 

Total 30   100 

Source: Researcher’s Field Survey (2011) 

 

 

Table 3:  Respondents Views on the Effect of Building Material on the Comfort of Building  

Interiors 

Responses Frequency Percentage (%) 

Strongly Disagree   2 6.7 

Disagree   3 10 

Neither Agree nor Disagree 2 6.7 

Agree 10 33.3 

Strongly Agree 13 43.3 

Total 30 100 

Source: Researcher’s Field Survey (2011) 
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Table 4: Respondents View on Temperature Conditions within the Building at Different Times of  

 the Day 

 
Responses Frequency Percentage (%) 

   

 M A E N M A E N 

Very Cold  1 - - - 3.3 - - - 

Cold  3 - 1 1 10 - 3.3 3.3 

Cool  17 7 22 20 56.7 23.4 73.3 66.7 

Neutral  8 15 5 5 26.7 50 16.7 16.6 

Warm  1 3 2 2 3.3 10 6.7 6.7 

Hot  - 4 - 2 - 13.3 - 6.7 

Very hot - 1 - - - 3.3 - - 

Total 30 30 30 30 100 100 100 100 

M- Morning,  A- Afternoon, E- Evening, N- Night 
Source: Researcher’s Field Survey (2011) 

Table 5: Respondents View on Comfort Conditions within the Building at Different Times of the  

Day 

 
Responses Frequency Percentage (%) 

   

 M A E N M A E N 

Slightly comfortable 3 2 2 2 10 6.7 6.7 6.7 

Comfortable  22 21 24 23 73.3 70 80 76.6 

Uncomfortable  5 5 2 3 16.7 16.6 6.7 10 

Very uncomfortable - 2 2 2 0 6.7 6.6 6.7 

Total 30 30 30 30 100 100 100 100 

M- Morning,  A- Afternoon, E- Evening, N- Night 
Source: Researcher’s Field Survey (2011) 

Table 6: Frequency of the Need to Use Air-Conditioning in the Building 

 
Responses Frequency Percentage (%) 

Always   2 6.7 

Seldom 22 73.3 

Occasionally  6 20 

Total 30 100 

Source: Researcher’s Field Survey (2011) 

 

 

 

 

 

 

 



Thermal comfort 

965 

Table 7: The moderating effects of EPS on the internal environment 

 
Responses Frequency Percentage (%) 

   

 A B C A B C 

Disagree   2 12 12 6.7 40 40 

Strongly Disagree   - 13 12 - 43.3 40 

Agree 8 5 3 26.7 16.7 10 

Strongly Agree 20 - 3 66.6 - 10 

Total 30 30 30 100 100 100 

A – EPS moderates indoor temperature effectively 

B – EPS is a good conductor of heat 

C – EPS is a good emitter of heat 
Source: Researcher’s Field Survey (2011) 

 

Table 2 clearly shows that the EPS were used to construct different types of buildings 

ranging from single family bungalow through semi-detached flat to duplexes. This 

reveals that the material under study is fit for any kind of architectural designs that are 

common in the city. 

Majority of the respondents (76.6%) agreed, at least, that the interior of these 

buildings are thermally comfortable (see table 3) to the extent that most of them 

(about 80%) seldom use their air-conditioners often (see table 6).  Table 7 holds the 

conclusion from proven use that EPS moderates the indoor temperature passively 

without either conducting or emitting heat to a great extent. This confirms its good 

insulation properties even in very hot climates 

FINDINGS 

The use of EPS for building construction in the estate is relatively new. All the 

buildings surveyed are constructed of Expanded Polystyrene wall panels and rendered 

with cement plaster. All ground floors are constructed of concrete because the 

buildings are basically framed structures and require concrete foundation and floors 

for stability. However some duplexes have their upper floors constructed of EPS, 

which is a new technology in EPS construction in Nigeria   

i. The finish for both wall and floors are basically same as that of contemporary 

buildings constructed of sandcrete blocks. This implies that that the major difference 

between contemporary buildings and the understudied buildings (EPS construction) 

are the wall panels. Therefore, assertions can be made correctly as to the effects of 

EPS on the internal conditions of the understudied buildings.  

ii. 76.6% of the respondents agree to some degree that the choice of building material 

have an effect on the interior of the buildings created.   

iii. From the survey findings, most of the respondents from the houses in the study 

population opined that irrespective of the time of the day, the EPS had a remarkable 

effect in moderating the temperature of their building interior as shown in Table 3 and 

4. This is supported by the thermal conductivity, k, rating of EPS 0.034- 0.039W/mK 

which is lower than concrete and sandcrete rated at 1.25W/mK.    

iv. There was also a marked decrease in the use of air-conditioning systems by the 

occupants hence, an overwhelming recommendation of Expanded Polystyrene as a 
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major building material for the tropical climate. This justifies the claim that EPS has 

high thermal resistance hence ensuring cool internal environment. 

CONCLUSION 

Having discussed the issues of thermal comfort as important to building design, the 

construction materials have been shown to be paramount in the achievement of these 

objectives in the face of global warming and climate change. Expanded Polystyrene 

has tried to encompass the needed qualities and properties and has shown a lot of 

potential in becoming the magic building material of our time – cost and 

environmental wise it can be stated that EPS has a marked difference in thermal 

comfort of individuals within the buildings. Its immense abilities have been proven to 

be suitable for the Nigerian climate with its challenges and so should be embraced by 

the building industry. 

RECOMMENDATIONS 

With the experience and information gathered in the course of this study, the 

following recommendations are advocated as listed below: 

a. Expanded polystyrene is recommended as an ideal building material for residential 

developments because of its ability to passively control the hot- humid and hot - dry 

climatic conditions experienced in Nigeria thermally. since the material can be used 

for different types of building designs. 

b. Relevant manpower should be trained in the EPS 3D building systems as a way of 

reducing the cost of construction and make the technology affordable and within the 

reach of the general populace.  

c. The power challenges of the country at this time making cooling and heating of 

residential buildings an uphill task can be mitigated with the use of EPS building 

systems 
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The study aimed at investigating the effect of infrastructural upgrading on residential 

property values in Oke-Aro/Eyinke in Akure with a view to enhancing the 

sustainability of residential property and rental values. This neighbourhood was 

compared to Isolo/Araromi where infrastructural upgrading exercise was not done. 

The sampling frame of the houses in the neighbourhoods (Oke-Aro/Eyinke and 

Isolo/Araromi)   was 425 and 412. However, Kothari formula was used to arrive at a 

sample size of 289 in Oke-Aro/Eyinke and 280 in Isolo/Araromi for the study. 

Questionnaires were administered to occupants of residential properties in the 

neighbourhoods to elicit information. Out of the five hundred and sixty nine 

questionnaires administered on occupants in the neighbourhoods only four hundred 

and fifty six were duly filled and returned for analysis. The information collected was 

analysed using the descriptive statistics and Multiple Regression Analysis. The result 

reveals that when infrastructural facilities was put in place rental values in Oke-

Aro/Eyinke experience a sharp increase between the periods of 2007-2009, thereby 

bringing out the hidden values of the properties these was attributed to the upgrading 

of urban infrastructures and Isolo/Araromi is still experiencing a steady increase in 

rental value. The study therefore, recommends that the state government should 

enlighten the people on the importance and management of these infrastructural 

facilities, this is needful so as to sustain every improvement put in place also, 

essential infrastructures should be provided in Isolo/Araromi so as to bring out its 

hidden values, maintenance culture is very important to avoid the deterioration of 

facilities put in place and achievement of the expected end result.  

Keywords:  infrastructure, property value, residential and urban  

INTRODUCTION 

Nigeria with 5.3 percent growth rate has a population of 140 million and it is one of 

the countries with the fastest rate of urbanization in the world (DFID, 2005). One of 

the greatest challenging phenomena in Nigeria is the increasing rate of growth of 

towns and cities in the world, particularly in developing countries, where less planning 

is carried out to accommodate such growth in a sustainable manner (Layi, Jelili and 

Adeyeye 2007). The result of such relatively high rates of urban growth and 

comparatively less adequate planning is chaos, which is manifested mostly in housing 

shortage, inadequate and overstressed social infrastructure and amenities. Findings 
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from recent studies of urban problems in Nigerian cities have revealed that a 

significant proportion up to 34 percent of some houses had no access to electricity, 

pipe-borne water, decent safe waste disposal systems and un-connected by motorable 

roads (Iremiren, 2001). Unfortunately, the level of deficiencies and the degree of 

deterioration of infrastructure in Nigerian urban centres is becoming more alarming 

and worrisome due to the inability of the public sector to meet up its social 

responsibilities to the people. The problems of deteriorated infrastructure are 

particularly pronounced in the old, indigenous core areas of the cities while the non-

availability of infrastructure is peculiar to the outer spontaneous settlements that 

accommodate the low-income population (Olujimi, 2010). 

The efficiency of any form of human activity system, including an urban area, largely 

depends on the provision of the efficient infrastructural facilities and services 

(Adebayo, 2006 and Babarinde, 1998). Urban infrastructure covers a wide range of 

services and facilities, namely electricity, water, roads, waste disposal, drainage, 

hospital, schools. Where urban infrastructure is adequately provided and efficiently 

managed, productive and profitable land uses are usually attracted towards such area 

and usually results in an increase in land and housing values, either sales or rentals 

(Harvey, 1994).  

It is evident that the availability and state of infrastructure provision come into play to 

bring out the latent (hidden) property values. The study therefore, evaluates the 

provision of urban infrastructural facilities as a means of realizing the latent 

residential property values. Thus, when the infrastructure is adequate in an area it 

brings out the hidden value of the property. To achieve this aim, the following steps 

were taken; 

(a) Identify the adequacy and state of urban infrastructure available in the study area 

(b) Examine the relationships between the available infrastructural facilities in 

residential  

      property values 

 THE STUDY AREA 

 Akure is a traditional city and like other Yoruba towns in the south western part of 

the country. It lies approximately on latitude 70 151 North of the Equator and 

longitude 50 151 East of the Greenwich meridian. Akure is the capital of Ondo state 

which was created on 3rd of February, 1976. Consequently heterogeneous activities 

have since characterized the town, it has cluster area of economic activities such as 

Oja-Oba, Oke-Aro, Eyinke, Irowo, Odige, Odopetu, Ondo road, Isolo, Araromi, etc 

The population of the city grew from 38,852 in 1952 to 71,106 in 1963. The 1991 

national population census however puts the population of Akure at 239,139 and its 

estimated population in 1996 was 269,207 (National population commission, 1996). 

Its estimated population in 2006 was 353,211 with male 175,495 and female 177,716 

(National population commission 2006). Akure city is comprised of so many 

communities of which Oke-Aro/Eyinke and Isolo/Araromi are one of them. Oke Aro / 

Eyinke community is bounded in the North by Arakale Road, in the East by Hospital 

Road, in the West by Iworokogbasa Road and in the South by Fadaka lane. 

Isolo/Araromi community is bounded in the North by Ilesha-Akure-Owo-Benin 

Express, in the East by Ijomu/oke-Ijebu Qtrs, in the West by Odo-Ijoka/Owode and in 

the South by Oba-Adesida road. The population of the communities is Oke Aro/ 

Eyinke 57,743, and Isolo/Araromi 58,987 with area coverage of 430 hectares. While 
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the number of houses are 425 (Oke Aro/ Eyinke community and 412 Isolo/Araromi 

community (Ondo State Planning Report, 2006 and 2008). The communities were 

chosen because Oke Aro/ Eyinke presently have experienced upgrading of urban 

infrastructure in the recent times while Isolo/Aroromi area still suffer deficiencies of 

urban infrastructure and was used for a basis of comparison because it is in the urban 

center but has not experience any upgrading of urban infrastructure. 
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LITERATURE REVIEW ON URBAN INFRASTRUCTURE AND 

PROPERTY VALUES 

Infrastructure has been used in a broad sense to mean collectively: the transportation 

of people and information; the provision of public services and utilities (Adebayo, 

2006). Donald (1974) viewed infrastructure as the physical structures and facilities 

that are developed or acquired by public agencies to enhance governmental functions. 

Nubi (2003) viewed infrastructure as the aggregate of all facilities that allow a society 

to function effectively. It is also seen as a wide range of economic and social activities 

crucial to creating an enabling environment for economic growth and enhances quality 

of life.  

Where urban infrastructure is adequately provided and efficiently managed, 

productive and profitable land uses are usually attracted towards such area (Harvey, 

1994). This competition for location with good urban infrastructure usually results in 

an increase in land values. Adequacy of infrastructural facilities in a location will add 

both social and economic values to the land in such area also prospective buyers will 

be willing to pay more for land located in areas where there are adequate 

infrastructural facilities (Nwosu, 2004). 

It has been identified that one of the determinants of property values is infrastructural 

facilities, the presence of which leads to appreciation in property values. Its absence 

affects neighbourhood properties adversely (Briton et al, 1989). According to Hammer 

et al (2000) provision of good and adequate infrastructure is central to property values. 

A residential user may be willing to pay a high value for a property depending on his 
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consideration for basic facilities such as accessibility, water and electricity (Harvey, 

1993). Litchfield (1974) also observed that areas with basic facilities such as access 

roads, good drainage, electricity, public water supply and hospitals would attract high 

property values.  

Adebayo (2006) used descriptive analysis to study the state of urban infrastructure and 

its effect on property values in Lagos, study reveals that the pressure of essential 

infrastructural facilities and services serve as major determinant of property values. 

The property values tend to peak in those areas that enjoy easy accessibility (through 

road network), electricity, pipe borne water and efficient drainage system. In contrast, 

the low rate of rental values in some areas can be adduced to the poor state of the 

infrastructural facilities. Olujimi (2010) used multiple regression models to study the 

relationship of infrastructural facilities in the determination of rental values of 

residential property in Akure, the study reveals that wall-fence and installed burglary 

proof are significant determinants of rental values of residential properties in Akure. 

Olujimi and Bello (2009) studied the effects of infrastructural facilities on the rental 

values of residential property using Multiple Regression the study reveals that 

infrastructural facilities contributed 30.50% in the determination of rental values of 

residential buildings in Akure. Adewusi and Akinbogun (2010) studied infrastructure 

development for sustainable economic growth in Nigeria using descriptive statistics. 

The study reveals that property value in the study area has continued to increase 

despite the deplorable condition of some infrastructural facilities. In general, increase 

in residential properties values are associated with the provision of adequate 

infrastructural facilities put in place for the occupiers to have access to. Facilities like 

electricity, waste disposal, road network, drainage, schools, streetlight, security, e.t.c 

add great value to an area and the demand for rental residential property values.   

RESEARCH METHODOLOGY  

The data for the study was collected from a sample of occupiers of residential 

properties in Oke-Aro/Eyinke and Isolo/Araromi communities in Akure. The sampling 

frame of the houses in the communities is 425 Oke-Aro/Eyinke and 412 Isolo/Araromi 

(Ondo State Planning Report, 2006). However, with the use of Kothari (2004) formula 

as adopted by Bello (2009) is adopted for this study as it makes the calculation of the 

sample size easier. The sample size for the houses in the communities is 289 in Oke-

Aro/Eyinke and 280 in Isolo/Araromi.  

Estimation of Sample Size using Kothari (2004) formula is given as: 

n = 
  qpZNe

NqpZ

..1

...
22

2


 ------------------------------ (1)    

Where, n = sample size  

  z = value of standard deviation at a confidence level taken from table of 

normal                 

            curve at variants (z) for 95% confidence, which is 1.96  

            p = sample proportion (q=1-p) which in this study is taken as 30% (0.3) 

  N = size of house from sample frame of the two communities are 425, (Oke       

  

                    Aro/Eyinke) and 412 (Isolo/Aroromi) in the study. 
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            e = acceptable error at 3% (0.03) in this study.  

Questionnaires were administered to occupants of residential properties in the 

neighbourhoods to elicit information. Out of the five hundred and sixty nine 

questionnaires administered on occupants in the neighbourhoods only four hundred 

and fifty six were duly filled and returned for analysis. The mean score was used to 

analyse the adequacy of the urban infrastructure in the study area this is done on a 5-

point Likert scale with the view to estimating the mean score, where numerical values 

are assigned to respondents rating.  

For the purpose of this study, mean score is determined as follows; 

Mean score      =          ………………. (2) 

While the multiple linear regression was used to estimate the effect of urban 

infrastructure on residential property values in the two communities (Oke-Aro/Eyinke 

and Isolo/Aroromi) 

The form of the regression function used is   

RENTV=b0 +b1ELEC+b2WATR + b3ROADNT + b4 DRAINF + b5WASDP + 

b6PACKSP + b7 STREETL + b8 SECTY + µ …………………… (3) 

Where 

 bo – b8 = Regression coefficient for the variables 

µ = error term 

DATA ANALYSIS AND DISCUSSION OF RESULTS 

Table 1 above shows the mean score and ranking of the respondents view on the 

adequacy of urban infrastructure provided in the areas. This was done in order to 

identify which of these urban infrastructures is adequate for the residents of the 

community. It can be seen from Table 1 that Oke-Aro/Eyinke has a mean score of 

3.64 for electricity while Isolo/Araromi has a mean score of 2.93. However, the mean 

scores for the two neighbourhoods are relatively good enough as it ranked third and 

second respectively among the facilities. Also, the mean score for water in the two 

communities are 2.96 and 2.85 for Oke-Aro/Eyinke and Isolo/Araromi. Table shows 

that mean score of road for Oke-Aro/Eyinke is good as it ranked second while 

Isolo/Araromi is very bad as it ranked seven among the facilities this is in conformity 

with the findings of Fadamiro (2002) that some buildings in Isolo are not accessible 

by roads. Also, the table shows that Oke-Aro/Eyinke and Isolo/Araromi mean score of 

4.03 and 1.81 for drainage it is obvious that the mean score for Oke-Aro/Eyinke is 

very good as it ranked first among the facilities and Isolo/Araromi very bad as it 

ranked six. These findings implies that property in Isolo/Araromi are prone to risk of 

water when there is heaven rain because of insufficient drainage channels of the flood 

to Ala River. From the table above packing space in the neighbourhoods (Oke-

Aro/Eyinke and Isolo/Araromi) are 1.81 and 2.18. However, the mean score for two 

communities are bad as it ranked eight for Oke-Aro/Eyinke and fifth Isolo/Araromi. 

This shows that packing space facility is relatively bad. In summary the road, 

drainage, electricity and waste disposal are good in Oke-Aro/Eyinke while drainage, 

road and street light are very bad in Isolo/Araromi. This result is not contrary to the 

expectation as Adebayo (2006) noted the deplorable conditions of electricity, water, 

roads and drainage system in so many parts of the urban areas. See detailed of mean 

score in appendix 1  
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Table 1: Adequacy of urban infrastructure in the study areas 

 Oke Aro/Eyinke Isolo/Aroromi  

INFRASTRUCTURE MEAN RANK MEAN   RANK     

Electricity  3.64 3 2.93 2 

Water 2.96 6 2.85 3 

Road 3.82 2 1.76 7 

Drainage 4.03 1 1.81 6 

Waste disposal dumps 3.62 4 3.14 1 

Parking space 1.81 8 2.18 5 

Street light 3.16 5 1.63 8 

Security 

Total  

2.94 

231 

7 2.60 

217 

4 

 

Table 2: The effect of urban infrastructure on property values in Oke-Aro/Eyinke  

Model R R Square Adjusted R 

Square 

Std.    Error of the 

Estimate 

 .934a .873 .886 7305.670 

Source: Analysis of Surveyed Data, 2010  

 

Table 3: Analysis of Variance (ANOVA) in Oke-Aro/Eyinke 

 

 

Sum of 

Squares 

Df Mean Square F Sig. 

Regression 

Residual 

Total 

8.0E+010 

1.2E+010 

9.2E+010 

 

11 

219 

230 

7279657352 

53372809.68 

136.393 .000a 

Source: Analysis of Surveyed Data, 2010 

Table 2 and 3 show the performance of the model indicating that R2 statistic to be  0.873. This shows 

that 87.3% of the sample variation in the property value of properties is attributed to the independent 

variables. The computed F Statistic (F= 136.393) in table 3 falls within the rejection region signifying 

that at least one of the model coefficient is non-zero.  

Table 4: Regression Coefficients in Oke-Aro/Eyinke 

Model Unstandardized Coefficients T Sig. 

B Std.Error 

(Constant) 102479.1 3620.902 28.302      .000 

ELEC -60.958 2282.275 -.027 .979 

WATR -6140.860 1750.878 -3.507 .001** 

ROADNT -6213.333 2198.596 -2.826 .005** 

DRAINF -9922.029 1624.768 -6.107 .000*** 

WASDP -6455.561 2161.886 -2.986 .003** 

PARKSP -8097.996 1538.241 -5.264 .000*** 

STREETL -2700.504 1322.799 -2.042 .042** 

SECTY 12545.680 2646.482 4.741 .000*** 

Source; Analysis of Surveyed Data, 2010  

Significant at 0.05 ** denotes significant 

 

Table 4 above shows that seven of the variables are significant. These variables are 

Water (WATR), road network (ROADNT), drainage (DRAINF), waste disposal 

(WASDP), parking space (PARKSP), street light (STREETL), and security (SECTY). 

This may be because of the fact that tenants value water, road, drainage, parking 

space, streetlight, and security when renting an apartment and they are ready to offer 

an increased rent for apartment where such infrastructural facilities are provided, 

while electricity (ELEC) is not significant). One may wonder why electricity facilities 
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do not maintain significant relationship with rental value. This might be connected 

with the poor situation of electricity and the sharing of meters in most tenement 

buildings in the community.  

Table 5:  The effect of lack of urban infrastructure on property values in Isolo/Araromi 

Model 

 

R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

 .884a .781 .770 6439.804 

Source: Analysis of Surveyed Data, 2010  

Table 6: Analysis of Variance (ANOVA) in Isolo /Araromi 

Model Sum of 

Squares 

Df Mean Square F Sig. 

Regression 

Residual 

Total 

3.2E+010 

8.8E+009 

4.0E+010 

 

11 

213 

224 

 

2865441088 

41471072.45 

69.095 .000a 

Source: Analysis of Surveyed Data, 2010  

 

The performance of the model in table 5 and 6 is good as indicated by R2 statistic 

(.781). This implies that 78.1% of the sample variation in the rental value is attributed 

to the independent variables. The computed F statistic (69.095) falls within the 

rejection region. The data provides strong evidence that at least one of the model 

coefficients is non zero and hence the model appears to be useful for predicting rental 

values in Isolo /Araromi. 

 

Table 7: Regression Coefficients in Isolo/Araromi 

Model Unstandardized Coefficients T Sig. 

B Std.Error 

(Constant) 58278.733 1610.409 36.189      .000 

ELEC  -5956.591 1708.750 -3.486 001** 

WATR 1861.915 1479.721 1.258 .210 

ROADNT -4061.008 2202.779 -1.844 .067 

DRAINF 1428.599 1798.374 .794 .428 

WASDP -1590.319 1651.946 -.963 .337 

PARKSP 2155.673 1497.911 1.439 .152 

STREETL 6801.391 1363.026 4.990 .000** 

SECTY -3659.861 1952.073 -.1875 .062 

Source: Analysis of Surveyed Data, 2010   

Significant at 0.05 ** denotes significant  
 

The model in Table 7 shows that two of the variables electricity (ELEC) and street 

light (STREETL) are significant in Isolo/Aromi while water (WATR), road 

(ROADNT), drainage (DRAINF), waste disposal (WASDP), and parking space 

(PACKSP) is not significant. The relationship between the variables that are not 

significant is that they have negative influence on the dependent variable (rental 

value). Perhaps the occupiers consider these variables very paramount when renting 

an apartment. 

CONCLUSION AND RECOMMENDATION 

In an attempt to evaluate the provision of urban infrastructural facilities as a means of 

realizing the latent residential property values, this study revealed that the 

relationships that exist among the infrastructural facilities in residential properties are 
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very relevant in the determination of the rental value of these properties in Akure; 

From the findings, the decisions for the determination of rental value of residential 

properties in Akure are based on available infrastructural facilities. Tenants in 

residential properties in the city cherish good roads and good drainage facilities. Thus, 

when the infrastructure is adequate in an area it increases the rental values of 

residential property thereby bringing out the hidden value of the properties.  

The study therefore, recommends that the state government should enlighten the 

people on the importance and management of these infrastructural facilities, this is 

needful so as to sustain every improvement put in place and essential infrastructures 

should be provided in Isolo/Araromi so as to bring out its hidden values, maintenance 

culture is very important to avoid the deterioration of facilities and achievement of the 

end result. These measures are not just to increase the rental values of residential 

property but also give birth to functional and aesthetic environmental values.  

 

REFERENCES  

Adebayo, M. (2006). The State of Urban Infrastructure and its Effects on Property Values in 

Lagos, Nigeria. Journal of land use Development studies, 2(1) 50-59.  

Adewusi, O and Akinbogun, S (2010). Infrastructure Development for Sustainable Economic 

Growth in Nigeria. Conference proceeding of the First International Conference of the 

School of Environmental Technology, Federal University of Technology Akure, 1(1) 

159-163. 

Aribigbola, A. (2008). Housing Policy Formulation in Developing Countries: Evidence of 

Programme Implementation for Akure, Ondo State, Nigeria. Journal of Humanities 

and Ecology, 23 (2), 125 – 134. 

Babarinde, J (1998) Analysis of Industrial relocation to Housing and Infrastructural services 

in the Metropolitan Lagos’ The Lagos Journal of Environmental Studies 1(1) 97-108 

Britton,W, Davies, K and Johnson, T (1998). Modern Methods of valuation (8th ed.) London. 

The Estate Gazette. 

DFID (2005) Nigeria by Number, International Development Magazines, 3: 8-9. 

Donald, C. S (1974). Professional Education in Public Works/Environmental Engineering 

Administration, 5th edition. Chicago. American Public Works and Associations. 

Hammer, L, Booth, D and Love, H. (2000). Poverty and transport; A Report prepared for the 

World Bank in collaboration with DFID, Overseas Development Institute. 

Harvey, J. (1993). Urban Land Economics 3rd Edition Macmillan Press Limited London. 

Iremiren, A (2001) Impact of the Private Provision of Infrastructural Facilities on housing 

Cost, B. Tech Project. Federal University of technology, Akure, Department of Estate 

Management. 

Kothari, C. (2004). Research Methodology, Methods and Techniques. Newage International 

Publishers Limited New Delhi. 

Leyi, E, Jelili, M and Adeyeye L. (2007).  Urban Renewal in Agbola, T. Egunjobi, L and 

Olatubara, C (eds.) Housing Development and Management, 538-567. 

Litchfield,N (1974).  Economics of Planning Development London Estate Gazette Limited. 

NPC (1996). National Population Commission, Census 91. Final Results Ondo State.  



Residential property value 

977 

Nubi, T.O (2003). Procuring, Managing and Financing Urban Infrastructure. Towards an 

Integrated Approach, Land Management and Property Tax Reform in Nigeria in 

Omirin et al (ed) Department of Estate Management, University of Lagos, Akoka. 

Nwosu, A (2004). The Nature and Effects of Urban Decay on Property Values. B.Sc Thesis, 

Department of Estate Management, Imo State University. 

Olujimi, J (2010) Analysis of the Relationship of Infrastructural Facilities in the 

Determination of Rental Values of Residential Properties in Akure, Nigeria. Journal 

of Act and Social Sciences Volume 10 

Olujimi, J and Bello M (2009) Effects of Infrastructural Facilities on Rental Values of 

Residential Property. Journal of Social Sciences 5(4) 332-341. 

Ondo State Planning Report (2006). A Report Submitted to the Millennium Development 

Goals. 

Ondo State Planning Report (2008). A Report Submitted to the Millennium Development 

Goals. 





 

Nwuba, C., Egwuatu, U S and Salawu, B M (2012) Client influence on valuation process: Means, 

motive and impact  In: Laryea, S., Agyepong, S.A., Leiringer, R. and Hughes, W. (Eds) Procs 4th West 

Africa Built Environment Research (WABER) Conference, 24-26 July 2012, Abuja, Nigeria, 979-993. 

979 

CLIENT INFLUENCE ON VALUATION PROCESS: 

MEANS, MOTIVE AND IMPACT 
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1
, Uche S. Egwuatu

2
 and Babatunde M. Salawu

3 
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The inherent subjectivity of the valuation process makes it susceptible to client 

influence. The study investigates client influence on valuation in Nigeria with a view 

to determining its impact, ascertaining the means clients employ to influence valuers 

and the motives for valuers to yield to pressure. The study employed questionnaire 

survey on Likert response format to collect data from a sample of valuers across the 

country. Mean and frequency were employed to analyse the data. The results indicate 

that client influence has negative impact on valuation practice. Clients employ several 

means to bias valuation. However, their approach is more of rewards/plea and 

information than threat/coercion. Client influence on valuation process has become an 

important issue in the valuation profession. Economic pressures occasioned by the 

tight valuation market and environmental influence demonstrated in the high level of 

corruption and indiscipline in the Nigerian society provide the incentives for valuers 

to succumb to pressure. Whatever the motive, however, client influence is detrimental 

to the valuation profession. It undermines the professional ethics and code of conduct 

especially valuer’s independence and the obligation for objectivity and unbiased 

reporting. Valuers, the professional association and valuation regulatory body should 

therefore take appropriate steps to tackle the problem. 

Key words: biased, client influence, client pressure, impact, means, motive, valuation 

outcome, valuation process 

INTRODUCTION 

Property valuation plays a significant role in secured credit transaction, taxation, and 

company financial reporting.  Valuation of real estate collaterals is an important 

aspect of secured lending. In property tax, valuations are important in determining the 

assessed values of the properties on which taxation is based.  In addition, asset 

valuations have become important features in financial reporting of business 

organisations. Thus, the objectivity of the valuation process and the reliability of the 

outcome are essential to the economic and social systems.  

Because of the place of property valuation in financial decision-making, valuation 

outcome is an issue of interest to stakeholders. In the banking sector, property 

valuation is a vital part of risk management (Crosby, Hughes, and Murdoch, 2004). 

Property valuers play vital role in the mortgage lending process and error on their part 

could threaten a prudent lending decision (Gallimore and Wolverton, 2000). In 

Nigeria, inaccuracies in mortgage valuation have often resulted to suboptimal lending 

decisions that have contributed to bank distresses (Aluko, 2007). Thus, valuation is an 
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essential ingredient in financial decision-making and as such, the need for its objective 

reporting to guide rational decision-making is apparent.  

However, objectivity in a process like valuation that has substantial elements of 

subjectivity could be difficult. Literature indicates that clients of valuers have tended 

to exploit this inherent weakness of the property valuation process. There are 

evidences across countries, including the UK (Crosby, et al, 2004), New Zealand 

(Levy and Schuck, 1999), and Singapore and Taiwan (Chen and Yu, 2009) that clients 

exert influence on valuations. In addition, studies demonstrate that valuers succumb to 

these influences and engage in bias reporting (Amidu and Aluko, 2007b; Kinnard, 

Lenk, and Worzala, 1997). A survey in the US revealed that over 80% of appraisers 

believe that some of their colleagues are accommodating client demands to produce 

unrealistic valuations (Smolen and Hambleton, 1997). 

Indeed, client influence on valuation appears to have become pervasive. Researches in 

the US (Smolen and Hambleton, 1997) and Nigeria (Amidu and Aluko, 2007b) reveal 

that about 80% of valuers have knowledge of client pressure on valuers to modify 

their valuations. Further, in the US, over 95% of appraisers surveyed say they have 

experienced client pressure, and some appraisers are leaving the profession due to 

client influence (Worzala, Lenk, and Kinnard, 1998). In contrast, however, studies in 

Sweden indicate that the level of client pressure is low (Andreou, 2007). 

Moreover, client influence has contributed to valuation inaccuracies in Nigeria 

(Ogunba and Iroham, 2010; Babawale and Omirin, 2012) that have prompted 

researchers to question the transparency, consistency and rationality of the valuation 

process, and the reliability of valuation outcomes (Aluko, 2007; Ogunba and Ajayi, 

1998; Ogunba and Ojo, 2007).  

Despite the expanding investigations into client influence there is yet no standard 

definition of the term. Researchers appear to use the terms ‘client influence’, ‘client 

pressure’, and ‘client feedback’ as synonymous. There is no clear line to check when 

clients are overstepping their authority. What action of a client in the valuation 

process amounts to inappropriate behaviour or influence? What level of intervention 

in the clients’ exercise of their authority can be interpreted as interference? Some 

attempts have however been made at clarifying these issues in some countries as 

shown in the literature review.  

Studies have centred on the instruments, incentives and opportunities for client 

influence, sources of influence, the factors affecting it, and valuers’ response, and 

have tended to present client influence in descriptive and experimental rather than 

definitional terms (Amidu, Aluko, and Hansz, 2008; Levy and Schuck, 2005; Smolen 

and Hambleton, 1997; Wolverton and Gallimore, 1999). Nevertheless, evidence from 

these researches indicates that client pressure results in bias reporting by valuers and 

undermines valuers’ independence.  

However, bias reporting is not always a result of direct client action. It could arise 

from the professional’s perception of the client’s disposition to the valuation outcome. 

For instance, Gallimore and Wolverton (2000) observe that valuation may be biased 

by the valuer’s anticipated adverse reaction of their client to an unfavourable valuation 

outcome. Moreover, client influence may arise more covertly through provision of 

information that is capable of influencing the valuer, or from concern for quality 

assurance in which case the client may provide information that the valuer may not be 

aware of (Crosby, Lizieri, and McAllister, 2010). However, bias could be implied in 

client intervention overtly aimed at improving quality (Crosby, et al, 2010).   
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Whatever the case, the concern for client influence arises from the fact that it results in 

bias reporting by valuers, erodes the valuer’s independence, and undermines the 

professional obligation for objective reporting and judgement. It is in this context that 

client influence is defined in this study as calculated actions by clients to manipulate 

the valuation process to have the valuation outcome to their advantage, which 

compromises the valuer’s independence and professional obligation for objective and 

unbiased reporting and judgement. Such action may be overt or covert.  

This paper investigates client influence in Nigeria with a view to establishing its 

impact on property valuation practice from the valuer’s perspective. It ascertains the 

means clients employ to exert pressure and discovers the motive for valuers to 

succumb to it. Most studies on client influence (Amidu and Aluko 2007a, 2007b; 

Amidu, Aluko, and Hansz, 2008) and the related subject of valuation accuracy 

(Babawale and Ajayi, 2011; Babawale and Omirin, 2012; Otegbulu and Babawale, 

2011)   in Nigeria are focused on Lagos. The present study builds on the works of 

Amidu and Aluko but extends the inquiry on client influence beyond Lagos to other 

regions of the country.  

RESEARCH QUESTIONS 

The paper focuses on the valuation for bank secured lending in Nigeria to analyse 

client influence that is fast becoming a serious threat to objective reporting. It 

investigated the following questions through a survey of a cross section of valuation 

firms across the country: 

1. By what means do clients exert influence on valuers? 

2. What are the motives for valuers to succumb to client influence? 

3. What is the impact of client influence on valuation practice in Nigeria? 

LITERATURE REVIEW 

Client influence has become an increasingly important subject in property valuation 

research. The Appraisal Institute of Canada (2010) considers ‘appraiser influence’ as 

where the appraiser may be pressured into doing something that contravenes the 

Institute’s Code of Ethics, the appraiser’s professional values, or appraisal standards. 

The Institute points out that influence may take such forms as the client stating the 

indicative value of the property, directing the valuer to use specific comparables or the 

suggestion that failure to meet their value requirements may cost the valuer future jobs 

or their retainership on a lender’s approved list of authorized valuers.   

Substantial literature has demonstrated evidences of client influence on valuation 

process in different real estate markets (Achu, 2011; Chen and Yu, 2009; Crosby, et 

al, 2010). In a testimony to a US Senate Subcommittee on mortgage abuse on June 26, 

2007, the Chair, Government Relations Committee of the Appraisal Institute, Alan 

Hummel, stated that pressure on appraisers had doubled since 2005, and that very 

often appraisers were pressured to doctor their valuations so that deals could close. 

Similarly, at a time in the US, there was an Appraiser Petition on client pressure 

signed by 7,800 appraisers on www.AppraisersForum.com. (Drecksler, 2010).   

A look at valuation process may help better appreciation of client influence. The 

process essentially takes the form of instruction, information gathering, analysis and 

computations, draft report/ client consultation, final report and delivery. Although this 

process is expected to technically lead to objective reporting by valuers, client 

influence is inherent in it and can occur at any stage. Clients of valuers take advantage 

http://www.appraisersforum.com/
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of this inherent weakness and apply pressure, overt and covert, to bias valuation 

outcome. Studies in the UK, for instance, reveal that the method of selection of 

valuers for secured bank lending in which borrowers and brokers play significant role 

provides the strongest evidence of overt influence in the process (Crosby, Hughes, and 

Murdoch, 2004). Similarly, Levy and Schuck (2005) found that the instruction process 

and the practice of review of draft valuation report by the client are particularly 

vulnerable to client influence. 

Means by which Clients Exert Influence 

The means by which clients influence valuation are diverse. However, the particular 

method they apply and the extent of influence may depend on several factors. 

Findings from Levy and Schuck (1999, 2005) reveal that clients employ their reward 

and cohesive power, expert power, information power and procedural power to 

influence valuation.  Levy and Schuck (1999) demonstrate that the primary factors 

that affect the extent to which clients influence valuations are the type of client, the 

purpose of valuation, the information endowments of clients and valuers, and the 

characteristics of valuers and valuation firms. Similar studies in Nigeria indicate that 

the integrity of valuer or valuation firm, importance of the valuation outcome to the 

client, and the size of the client are perceived by valuers as the most important client 

influencing factors (Amidu and Aluko, 2007a). In Taiwan and Singapore, the business 

environment is an important factor in client influence on valuation (Chen and Yu, 

2009).  

Furthermore, studies in Singapore and Taiwan (Chen and Yu, 2009) and Lagos, 

Nigeria (Amidu and Aluko, 2007b) demonstrate that clients employ information and 

reward/coercive means to pressure valuers. However while the information instrument 

is most prevalent in Singapore and Taiwan, clients in Lagos mostly employ 

threats/coercive means. Chen and Yu (2009) found that client use of market 

transaction data and promise of increase in fees are respectively the most important 

and least common instrument of influence in both countries. However, while promise 

of future jobs is a significant source in Taiwan, it is of relatively little importance in 

Singapore where instead engaging familiar valuers occupies prominent place. In 

contrast, Amidu and Aluko (2007b) found that the threat of engaging other firms to do 

the job is the most common, followed by reducing future jobs. Similarly, Smolen and 

Hambleton (1997) found that the most usual pressure in the US is ‘decrease in the 

number of assignments’, followed by removal from the approved appraiser list. The 

application of these influence instruments that have serious financial consequences for 

valuers demonstrate clients’ use of their economic power to pressure valuers. 

Motives for Valuers to Succumb to Client Influence 

Are there motives for the valuer to succumb to client influence? The loan the borrower 

gets depends on the value of the collateral property while the mortgage broker’s 

commission is based on the value of loan obtained. Similarly, the lender’s turnover 

depends on the number and value of loan transactions closed. Thus, valuation outcome 

is important to the parties. In contrast, the valuer’s fee is not contingent upon arriving 

at any particular value or upon any lending transaction being closed.  Moreover, 

valuers are under professional duty of objective reporting. The code of conduct of the 

Nigerian Institution of Estate Surveyors and Valuers requires that valuations be 

performed without bias or self-interest (The Nigerian Institution of Estate Surveyors 

and Valuers (NIESV), 2006). It bars a valuer from knowingly developing or 

communicating a report that contains biased or inaccurate opinions. Further, Section 



Valuation process 

983 

9.5.2 paragraph 3 of the code provides that ‘a valuer must perform an assignment with 

strictest independence, objectivity and impartiality and without accommodation of 

personal interests’ (p57). 

Thus, whereas clients have clear incentives to influence the valuation process for their 

desired outcome, it is arguable whether valuers will have any motive to depart from 

their professional obligation. Levy and Schuck (2005) found that clients are motivated 

by need for market credility and quality control to influence valuation while Worzala, 

Lenk, and Kinnard (1998) assert that they have financial incentives to do so. On the 

other hand, Levy and Schuck (1999) argue that there are economic motivations for 

both valuers and clients to influence valuation. In the bid to satisfy their interests, 

valuers and their clients collaborate to compromise objectivity and sometimes 

undermine the reliability of valuation outcome.  

Findings from Kinnard, Lenk, and Worzala (1997) appear to support the valuers’ 

economic motive.   Using experimental case design, the researchers tested whether the 

fear of losing a client and the size of valuation adjustment requested by the client as 

well as the interaction between the two variables influence the valuation decisions of 

commercial appraisers in the USA. A logistic regression model showed a significant 

direct relationship between client size and the appraisers’ likelihood of revising their 

valuation. However, the size of the client-requested adjustment did not have a 

significant relationship with the valuers’ response to pressure. In contrast, the study 

replicated on residential valuers in the US (Worzala, Lenk, and Kinnard, 1998) and in 

Lagos, Nigeria (Amidu and Aluko, 2007b) found that neither the client size nor the 

amount of valuation adjustment requested is significant in influencing the valuer’s 

decision to respond to client pressure. However, all three studies found that the neither 

the magnitude of valuation modification requested nor the interaction between it and 

client size has significant relationship with the valuers’ decision. These findings 

suggest that economic incentive expressed in the fear of client loss, is a motive for 

commercial appraisers in the US to succumb to client influence, it is not for their 

residential counterparts in the US and Lagos, Nigeria. Nevertheless, the Nigerian 

researchers established through interviews and examination of valuation reports 

referred for review that valuers succumb to client pressure. This suggests that 

Nigerian valuers succumb to client influence to modify their valuations but the size of 

the client and the size of adjustment requested are not the motivating factors in their 

decision.  

Valuation bias may result from factors outside client-valuer relationship. Using 

experimental research, Hansz and Diaz (2001) demonstrated that transaction price 

feedback might influence future, unrelated valuation judgements. Similarly, 

McAllister, Baum, Crosby, Gallimore, and Gray (2003) found that appraisers anchor 

on previous appraisals. Other studies have also shown that the knowledge of pending 

sales price produce bias on valuers in both the UK and the US, although to different 

degrees (Gallimore and Wolverton, 1997). In the same vein, pending mortgage 

information has been found to influence the judgement of valuers in the US (Hansz, 

2004). These facts provide basis for clients to apply information instruments to 

influence valuation. 

Impact of Client influence on Valuation Practice 

What impact does client influence have on valuers and the valuation practice? 

Wolverton and Gallimore (1999) found that client feedback has a significant effect on 

the US appraisers’ perception of their role and is highly significant in altering their 
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role perception. In contrast, the results of similarly modelled research in the UK 

(Gallimore and Wolverton, 2000) and Nigeria (Amidu, Aluko, and Hansz, 2008) did 

not find the role perception of valuers to be associated with client pressure. However, 

Kinnard et al (1997) observe that client pressure and its effect on valuer independence 

has wider implications for the credibility of reported values of listed companies and 

ultimately confidence in related capital market. Furthermore, the Appraisal Institute of 

Canada (2010) point out that client influence is a challenge to the integrity of the 

appraiser and every professional appraiser has ethical obligation to confront it.  

RESEARCH DESIGN AND METHODS 

Studies on client influence on valuation have predominantly been modelled as 

experimental or survey research designs. Researchers have employed questionnaire 

surveys (Wolverton and Gallimore, 1999; Gallimore and Wolverton, 2000) and 

controlled experimental survey (Gallimore and Wolverton, 1997; Hansz, 2004; Hansz 

and Diaz, 2001). Others have carried out qualitative studies using interview survey 

(Levy and Schuck, 1999; 2005). A few have applied empirical analysis of actual 

valuation data (Crosby, et al, 2010) and a combination of qualitative research and 

empirical study (McAllister, et al, 2003). Many of the surveys have adopted the Likert 

response format and have employed descriptive statistics such as the mean and 

frequency distribution as well as inferential statistics such as chi square and logistic 

regression for data analysis. 

This study is a cross-sectional survey research design. It uses questionnaire structured 

on a 5-point Likert response format to elicit responses from a sample of valuers. Data 

analysis was carried out using mean and frequency.  The mean was used to rank the 

responses. Since the research seeks to determine current issues regarding client 

influence on valuation, a cross-sectional research design is considered very 

appropriate. Moreover, the use of questionnaire minimises response bias, and the 

weighting feature of the Likert format shows the relative importance of response 

variables to the respondents, thus enabling the ranking of the variables through the 

computation of the weighted mean response.  

The population for the study comprises registered firms of estate surveyors and 

valuers (hereafter called valuation firms) practicing in the country. The 2009 

Directory of Practicing Firms of the Nigerian Institution of Estate Surveyors and 

Valuers, NIESV put the number at 427. About 50% of the firms have their head 

offices in Lagos. An examination of the document shows however that a number of 

registered firms that are not listed. The survey did not discriminate against such firms. 

Sampling technique was the stratified random sampling. Stratification ensures an even 

distribution of survey and a more efficient spread of sample. Samples from this 

procedure are generally better representatives of the population than those from a 

simple random sampling of the entire population. The country was stratified into 

Lagos and other regions. Lagos is the country’s commercial capital and its former 

administrative capital. It is home to the head offices of about half of the valuation 

firms in the country, and the head offices of all the country’s twenty-two commercial 

banks. Samples of 120 valuation firms divided evenly between the two strata were 

surveyed. The other regions stratum was further divided into four substrata comprising 

the three former regions of the country (Eastern, Western and Northern Regions) and 

the Federal Capital Territory. Each of the first three substrata represents a region 

peopled predominantly by an ethnic group of distinct cultural background, orientation, 

and disposition – the Igbo in the East, the Yoruba in the West, and the Hausa in the 
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North. The fourth substratum is the Federal Capital Territory with peculiar 

demographic features. The head offices of fifteen valuation firms were selected from 

each of the capital cities of the substrata, namely, Enugu, Ibadan, Kaduna, and Abuja 

respectively. The survey was conducted in January 2012 and the questionnaire was 

administered by hand. The primary requirement for selection was that the firm must 

be engaged in mortgage valuation practice. In addition, the respondent must be a 

professional member of the NIESV.  

Seventy-eight questionnaires were retrieved. Out of this, eleven were rejected for not 

being properly completed; three were discarded, as the responding firms were not 

engaged in mortgage valuation. Another two completed by non-professional members 

of the NIESV were also discarded, leaving 62 questionnaires comprising 32 from 

Lagos and 30 from other regions for the analysis. The questionnaire comprised three 

parts each with variables designed to answer one research question, and a fourth part 

for respondents’ characteristics. To obtain views that may not have been captured by 

the questionnaire, provision was made for respondents to make additional comments. 

A few did. 

Clients’ application of means of influence was assessed based on the experience of 

valuers. The response option covers fifteen client influence means (CIM) variables 

designed to capture three constructs – information means, reward/plea means and 

threat/coercive means. Each CIM variable was rated on a 5–point Likert response 

format ranging from never to always. A perceptual measure designed to assess the 

motive for valuers to succumb to clients’ influence has twelve valuers’ motivation 

factor (VMF) variables each rated on 5–point Likert format ranging from ‘strongly 

disagree’ to ‘strongly agree’. Another perceptual measure designed to measure two 

constructs (negative and positive) on the impact of client influence on valuation 

practice in Nigeria was assessed on the same format with response ranging from 

‘strongly disagree’ to ‘strongly agree’. The constructs have six and two client pressure 

impact (CPI) variables respectively. 

RESULTS 

The results on Table 1 show that the typical firm is small but with relatively long 

years of establishment, with 58% established for over 15 years. Only 3.2% have less 

than 6 years of establishment. On the other hand, the typical valuer is a professional 

associate, with post qualification experience of 10 years or less. About 81% are 

professional associates while only about 19% are fellows of the NIESV. Similarly, 

about 52% of the valuers have post qualification experience of 10 years or less, while 

less than 18% have over 20 years experience. Moreover, 50% of the firms employ 1 - 

5 professional staff, about 26% employ 6 – 10 while 24% have more than ten. The 

modal age of the valuers is 30 – 40. There are more valuers that have bachelors degree 

than any other academic qualification. In addition, 58% of the firms have done more 

than 20 valuation assignments in the past two years while 71% have done more than 

15 jobs. 

Means of Influence Employed by Clients 

The findings reveal that between the three forms of CIM – information, reward/plea 

and threat/coercive means, clients employ the reward/plea means of influence most, 

and the threat/coercive means least. A weighted mean response of 2.78 and 2.60 for 

reward/plea and information respectively (Table 2) indicate they use these forms of 

pressure only sometimes, although more frequently than threat/coercion. On the other 
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hand, a mean response rate of 2.08 for the threat/coercive means suggests clients 

rarely adopt that approach to pressure.  

Results on the CIM variables show that the most frequent way clients exert pressure 

on valuers is by plea for assistance, which has a mean score of 3.10. However, about 

34% of the respondents actually say clients employ this instrument often or always, 

40% say it is employed only sometimes while about 26% say it is rarely or never 

employed. The next ranked instrument is the promise of continued retention on the list 

of approved valuers with 3.05. Provision of information on the value of loan being 

processed ranks third with 3.02. 

Table 1: Characteristics of Responding Valuer/Valuation Firm 

  Frequency Cumulative 

Frequency 

Percentage Cumulative 

Percentage 

1 No of professional staff     

 1 – 5 31 31 50 50 

 6 – 10 16 47 25.8 75.8 

 Above 10 15 62 24.2 100 

2 Years of establishment of firm     

 1 – 5 2 2 3.2 3.2 

 6 – 10 11 13 17.7 20.9 

 11- 15 13 26 21 41.9 

 Above 15 36 62 58.1 100 

3 Age of responding valuer (years)     

 Below 30 0 0 0 0 

 30 – 40 32 32 51.6 51.6 

 41 – 50 17 49 27.4 79 

 Above 50 13 62 21.0 100 

4 Valuer’s post qualification 

experience 

    

 1- 5 15 15 24.2 24.2 

 6 – 10 17 22 27.4 51.6 

 11 – 15 12 44 19.4 71 

 16 – 20 7 51 11.3 82.3 

 Above 20 11 62 17.7 100 

5 Highest academic qualification of 

valuer 

    

 HND 18 18 29.0 29 

 Bachelors degree 24 42 38.7 67.7 

 Masters degree 18 60 29.0 96.7 

 Doctorate degree 2 62 3.2 100 

6 Valuer’s professional status     

 Fellow 12 12 19.4 19.4 

 Associate 50 62 80.6 100 

7 No of mortgage valuations carried 

out in the past 2 years 

    

 1 – 5 2 2 3.2 3.2 

 6 – 10 11 13 17.7 20.9 

 11 – 15 5 18 8.1 29.0 

 16 – 20 8 26 12.9 41.9 

 Above 20 36 62 58.1 100 

Source: Field Survey, January 2012 

 

On the other hand, the least frequently adopted form of influence is withholding of 

fees, followed by threat to withhold fees with mean responses of 1.79 and 1.86 

respectively. About 55% and 53% respectively say clients never use these influence 
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instruments while only about 3% and 8% respectively say they often or always 

employ them. The highest ranked threat/coercive CIM is the threat to engage other 

firms to do the job which is 5
th

 in overall ranking with a mean rating of 2.71. Overall, 

while client influence occurs, clients only rarely or sometimes adopt these means of 

influence indicated in literature in their bid to pressure valuers. 

Motives for Valuers to Succumb to Influence 

The perception of valuers is that there are many incentives for them to succumb to 

client influence. Interestingly, while agreeing that there are motives for them to yield 

to pressure they disagree that valuers believe it is a right conduct. In other words, they 

agree that those who succumb do not act on the belief that it is right. The strongest 

perceived incentive for valuers to yield is environmental - indiscipline and corruption 

in the society with a mean score of 4.19. As much as 83% of respondents agreed with 

this motive while only 5% disagreed; 12% were neutral. The next ranked motive is 

economic – valuers are afraid of losing their client or their patronage, with a mean 

response of 4.09. The third, which bothers on character, is greed among valuers with a 

mean score of 4.02. 

Table 2: Means of Influence Employed by Clients 
 

Frequency 
4
  

Mean 

 

Rank CIM Variables 1 2 3 4 5 Total 

Information         

Provision of market or transaction 

information on the property 

19 13 17 11 2 62 2.42 7 

Provision of indicative value of the 

property 

17 17 20 4 4 62 2.37 9 

Provision of information on comparable 15 14 22 4 7 62 2.58 6 

Informs us the value of loan being 

packaged 

9 14 20 5 14 62 3.02 3 

    Group mean                                                                                           2.60  

Reward/Plea Means         

Promise of future jobs 12 9 27 8 6 62 2.79 4 

Promise to continue to retain valuation 

firm on their list of approved valuers 

7 12 22 13 8 62 3.05 2 

Promise to up the fees  24 17 12 3 6 62 2.19 10 

Client simply pleads for assistance 9 7 25 11 10 62 3.10 1 

      Group mean                                                                                                  2.78  

Threat/Coercive Means         

Threat to remove firm from client’s list of 

retained valuers 

27 17 12 5 1 62 1.97 11 

Threat to send fewer jobs  30 11 18 1 2 62 1.93 12 

Threat to engage other firms to do the job 14 9 26 7 6 62 2.71 5 

Threat to withhold the fees 33 10 14 4 1 62 1.86 14 

Withholding the fees 34 10 16 1 1 62 1.79 15 

Removal from list of retained valuers 26 19 14 2 1 62 1.93 12 

Mentioning how often they have 

patronised the firm 

18 16 19 5 4 62 2.38 8 

                              Group mean                                                                        2.08  

Source: Field Survey, January 2012 

 

The least perceived motivation for valuers to yield to pressure is ‘valuers believe it is 

a right conduct’, which has a mean of 2.37, followed by ‘valuers are not certain of 

what their objective should be in valuation’ which recorded 3.03 mean score. About 

                                                           
4
 Key : 1 = Never;  2 = Rarely; 3 = Sometimes,  4 = Often;  5 = Always 
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57% and 40% respectively disagreed with these perceptions while 21% and 31% 

respectively agreed. About 22% and 29% respectively neither agreed nor disagreed. 

One important result is the rating of ‘inexperience in valuation by many firms’ ranked 

7. At a mean of 3.6, valuers agree though not strongly that the variable is a challenge. 

Actually, as high as 64% agreed with the perception, only 24% disagreed while 12% 

were neutral. 

Table 3: Motives for Valuers to Succumb to Client Influence 
 

Frequency
5
  

Mean 

 

Rank VMF Variables 1 2 3 4 5 Total 

There are no sufficient jobs in the market 2 10 2 27 21 62 3.89 4 

Valuers  are afraid of losing their clients 

or their patronage   

2 1 9 28 22 62 4.08 2 

Inexperience in valuation by many firms 2 13 9 22 16 62 3.60 7 

Small size of most firms 5 14 11 19 13 62 3.34 8 

Lack of defined ethics in valuation firms 5 8 11 14 24 62 3.71 6 

Valuers believe they can get away with 

acts of negligence and misconduct 

6 16 9 21 10 62 3.21 10 

Valuers are not certain what should be 

their objective in valuation 

3 21 19 9 10 62 3.03 11 

Greed among valuers 1 4 12 19 26 62 4.05 3 

Disciplinary measures are not sufficiently 

enforced by the regulatory bodies 

3 8 9 16 26 62 3.87 5 

Valuers believe it is a right conduct 21 14 14 9 4 62 2.37 12 

Indiscipline and corruption in the society 0 4 7 24 27 62 4.19 1 

Incompetence on the part of the valuers 5 16 11 14 16 62 3.32 9 

Source: Field Survey, January 2012 

 

In response to question on the maximum adjustment the valuers would be prepared to 

make to their valuation to accommodate client pressure, 37.1% say they would make 

between 1 - 10%, 43.55% say 11 - 20% while 16.13% say they would adjust 21 - 

30%. Only 3.22% say they will make no adjustment. The weighted mean adjustment 

is 12.9% with about 60% of valuers being prepared to make adjustment of more than 

the traditionally accepted ±10% valuation variance or margin of error. This contrasts 

with the mean margin of error of ±8% recommended by valuers in Babawale and 

Ajayi (2011) where 55% of respondents recommended ±5 – 10% but compares with 

±11.1% and ±13.16% mean recommended by valuers and their clients respectively in 

Ogunba and Iroham (2010). 

Impact of Client Influence on Valuation Practice 

The valuers agree that client influence has a negative impact on valuation practice. 

Conversely, they disagree that it has positive impact.  The perceived negative impact 

has a mean score of 4.18 as against 2.22 for the positive impact (Table 4). The first 

ranked negative impact variable is ‘it reduces the integrity of the valuer’ with 4.45 

mean rating while the second is reducing the integrity of the profession with 4.38. 

Interestingly, the two variables recorded equivalent frequency response. As high as 

about 90% of respondents agreed with the two variables while less than 9% disagreed. 

Less than 2% were neutral. Bringing the valuer’s expertise to question is ranked third 

with a mean of 4.33.  

A graphic representation of the impact of client influence on valuation practice 

developed from the results of the study is shown in Figure 1. 

                                                           
5
 Key: 1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree 
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Table 4: Impact of Client Influence on Valuation Practice 
 

Frequency
6
  

Mean 

 

Rank CPI Variables 1 2 3 4 5 Total 

Negative         

It reduces the integrity of the valuer 2 3 2 13 42 62 4.45 1 

It reduces the integrity of the profession 2 3 2 17 38 62 4.39 2 

It limits the development of the profession 5 6 2 22 28 62 3.98 4 

It decreases the importance valuation 

users attach to valuation outcome 

3 5 9 19 26 62 3.98 4 

It brings the valuers’ expertise to question 0 2 5 25 30 62 4.33 3 

It encourages quackery in the profession 2 8 8 18 26 62 3.93 6 

            Group mean                                                                                          4.18  

Positive         

It makes our valuation more refined 24 21 11 3 3 62 2.03 8 

It builds good relationship between the 

profession and valuation users 

18 22 8 7 7 62 2.41 7 

                     Group mean                                                                                                                                                                          2.22  

Source: Field Survey, January 2012 

 

 

All the variables of the negative impact construct ranked higher than their positive 

construct counterparts. The least ranked impact is ‘it makes our valuation more 

refined’ followed by ‘it builds good relationships with users of valuation reports with 

mean ratings of 2.03 and 2.41 respectively 

DISCUSSION 

Indication from the results is that clients exercise their various powers as found in 

Levy and Schuck (1999, 2005) in their bid to influence valuation process. However, 

they do not exercise these powers often. The findings complement Amidu and Aluko 

(2007b) that concluded that clients employ their economic and information powers to 

pressure valuers. The high ranking of ‘continued retention of the firm on the list of 

approved valuers’ and ‘promise of future jobs’ suggests clients use their economic 

power of influence though in subtle rather than coercive manner. However, the subtle 

approach to the use of economic power here is contrary to Amidu and Aluko (2007b) 

and Smolen and Hambleton (1997) where threat and punishment are respectively the 

more prevalent approaches. The results also complement Chen and Yu (2009) who 

                                                           
6
 Key: 1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree 



Nwuba, Egwuatu and Salawu 

990 

found that promise to up the fees is not a significant pressure instrument in Taiwan 

and Singapore but that promise of future jobs is an important means of influence in 

Taiwan.   

The seldom use of threat and coercive powers may imply clients’ belief or experience 

that valuers would resist pressure coming in form of threats. Similarly, the low 

ranking of promise to increase the fees when considered against the high ranking of 

promise of future jobs and continued retention on the valuers’ panel suggests that 

clients may be aware that valuers are likely to be more interested in some form of 

guarantee of the future than just a present reward. A one-off reward is unlikely to 

provide sufficient appeal for the valuers to compromise. On the other hand, the 

ranking of plea as the most frequently employed instrument demonstrates the culture 

of assistance practiced in the study area.  

The findings further confirm Chen and Yu (2009) that found that the environment is a 

significant factor in client influence and the contention of Levy and Schuck (1999) 

that there are economic incentives for valuers to influence valuation outcome. In 

particular, the results agree with Worzala, et al (1998) that valuers succumb for fear of 

losing their clients. Moreover, findings that reducing the integrity of both the valuer 

and the profession are respectively the two most significant perceived impacts of 

client influence complements Amidu and Aluko (2007a) that ranked the integrity of 

the valuer and the valuation firm as some of the most important factors affecting client 

influence.  

If valuers perceive that client influence has negative effect on their practice and do not 

believe it is right to compromise, why do they succumb? This is where the 

environment plays important role. The indiscipline and corruption in the Nigerian 

society, which the respondents rated highest, encourages valuers to compromise their 

integrity and professional obligations. The high ranking of greed as an incentive 

collaborates this assertion. These factors have contributed to the failure of professional 

bodies to sufficiently enforce disciplinary measures which itself is considered an 

important factor. In many cases, the officers entrusted with enforcing discipline and 

maintaining ethical standards could be culprits themselves. These issues combine to 

bring ethical issues to question.  Contrary to principles and demands of professional 

practice, valuation firms in the country operate without defined ethics nor do they 

mind the ethics and code of conduct of the profession. Moreover, the acceptance of 

‘inexperience in valuation by many firms’ as a motivating factor to yield to pressure 

and the willingness of 60% of valuers to adjust their valuations above the 10% 

threshold raises question about the quality of valuation practice in the country. This is 

more so when we consider that as much as 31% of respondents perceive that valuers 

are not certain of what their objective should be in valuation. 

 CONCLUSIONS 

Client influence has become an important issue in the property valuation industry. The 

absence of legal or professional definition of what constitutes client influence and of a 

dividing line to determine when clients are overstepping their authority makes it 

difficult to control. The susceptibility of the valuation process to influence worsens 

the situation. In addition, economic pressure on the part of valuers and the 

environment in the study area that brings ethical behaviour very low encourage the 

growth of client influence. Thus, client influence of the valuation process and the 

yielding of valuers to pressure to bias valuation outcome are not just issues of 

economic incentive but also of environmental and ethical factors.  However, whatever 
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the motivation, client influence is detrimental to the valuation profession. It 

undermines the ethics and code of conduct of the profession, particularly objectivity 

and unbiased reporting and puts the integrity of the valuer, his work, and the 

profession to question. There is apparent need to take steps to curb the growing 

menace 

RECOMMENDATIONS 

Based on the research findings and additional comments provided by the respondents’, 

the study makes the following recommendations for dealing with the problem of client 

influence on valuation: 

1. The Nigerian Institution of Estate Surveyors and Valuers and the Estate 

Surveyors and Valuers Registration Board of Nigeria should ensure diligent 

enforcement of professional standards and disciplinary measures.  

2. They should also clearly define what constitutes client influence, draw 

boundaries for client intervention in their valuation assignments, and pursue 

legislation on valuer’s independence. 

3. Valuation firms should be encouraged to develop their work ethics and codes of 

conduct. Firms should also ensure that valuation briefs are formalised and clients 

make financial commitments to protect the valuer from loss of income. 

4. The professional regulatory bodies should organise regular forums to enlighten 

valuation stakeholders on the essence of valuation and valuer’s independence. 

5. There should be greater continuing professional development programmes on 

valuation. 

Considering that ‘societal indiscipline and corruption’ is the strongest perceived 

valuers’ motive to succumb to pressure and the years of failed fights against 

corruption and indiscipline in Nigeria, dealing with the problem will be an uphill task. 

Nevertheless, it is a challenge that valuers as individual professionals, firms, and 

professional association must face now. 

SUGGESTIONS FOR FURTHER RESEARCH 

It is suggested that further research be conducted into seeking for ways to mitigate 

and, if possible, eradicate the problem of client influence on valuation in Nigeria. 
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Presently the world is facing many global environmental risks, such as climate 

change, drought, severe storm systems, earthquakes, forest fires, rainforest depletion 

and pollution. These disasters have strongly affected many people around the world. 

In addition, many nations are bearing the added weight of a global economic crisis. 

Nigeria together with many West African nations is among the many countries of the 

world that have been heavily affected by both economic uncertainty and 

environmental concerns. In understanding the sustainable solution of the modern day 

ecocity; ECOPARK, Hanoi, Vietnam, hereby presented and the challenges which lie 

ahead, Nigeria and all West African cities, including all cities of the world, will have 

the responsibility of developing a living environment that is safe and sustainable, as 

they will face significant changes in the future. ECOPARK, ecological township in 

Vietnam is no exception and is being highlighted in this research as an example of 

sustainable biophilic development with a definitive plan to create an ideal sustainable 

community where we can bring true value to the lives of our residents and the global 

community as a sorely needed sustainable response to climate change. 

Keyword: ecocity, sustainable development, biophilic design, climate change, 

ecological  

INTRODUCTION 

The last century has witnessed an increasingly strained relationship between humans 

and nature. This relationship as displayed in our built environment has come full circle 

as we have realised that we cannot ignore our need for nature. Humans have 

historically built shelters with locally available materials and tempered them with the 

passive strategies tied to natural cycles. These buildings inherently respond to the 

local climate and their inhabitants were intimately linked with the local ecosystem 

(Cook, et.al. 2011). 

Restorative environmental design seeks to construct buildings and landscapes in ways 

that minimize harmful impacts on the natural environment while also providing 

people with positive opportunities for beneficial contact with nature in places that also 

have ecological and cultural meaning. The development of this new paradigm will 
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also require the emergence of a new biocultural ethic toward the natural world 

(Kellert, 2004).  

This is especially challenging for countries with megacity problems. A megacity is 

defined by the United Nations as a metropolitan area with a total population of more 

than 10 million people and a minimum population density of at least 2,000 

persons/square km (Miller, Vandome, and McBrewster, 2009). Presently, two African 

cities are included among twenty five largest mega cities – Cairo (Egypt) and Lagos 

(Nigeria). Cairo presently has a population of 17, 734,286 while Lagos has a 

population of 17, 552, 942 (True Knowledge, 2010, Dimoriaku and Obiozo, 2010). 

Building performance and its evaluation have earned increased attention in recent 

years, particularly with respect to green buildings. The building sector has been 

identified as a key  

potential contributor to the mitigation of climate change (Metz et al., 2007; Urge-

Vorsatz et al.,  

2007), and governments around the world are mandating improved transparency and  

accountability in building performance evaluation to ensure that buildings produce 

significantly less greenhouse gas emissions (Brown, 2009). 

The most challenging environment is the urban environment where our traditional 

paradigm of urbanization has meant massive consumption, waste, and pollution, as 

well as separation and alienation of people from nature. Nearly 80 percent of  peoples 

of the world; United States, Nigeria and all of West Africa inclusive; live in a 

metropolitan area now, and it is suggested that 80 percent of everything that has been 

constructed has occurred in the last 50 years (Kellert, 2004). So both from the 

population and consumption side, the urban area is really where the foremost 

challenge occurs in this regard (Kellert, 2004). 

MISSING PARAMETER IN SUSTAINABLE DEVELOPMENT - BIOPHILIA 

There is a need to enhance our recognition that humans are just another biological 

creature and view ourselves in that way. Judith Heerwagen (2008), in her book, 

Psychosocial Value of Space - Whole Building Design Guide (WBDG), said that 

some of our most alienating work environments, in the sense of separating us from 

nature, are often in the modern office building where people are. We spend most of 

our waking hours in these very bland, hostile environments with no access to windows 

or any experience of the outside or natural environments (Heerwagen, 2008). 

While people often actively seek contact with nature during their leisure time (e.g. 

gardening, nature walk, zoo visit), nature is often pushed back from our daily 

functioning. It is no fiction for people to go to work by the underground subway, work 

in a windowless office, take the subway back home, and spend the evening indoors, in 

front of the television. We can now witness this estrangement from nature in our own 
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regions, where villages are increasingly extended, and the countryside is steadily 

taken over by residential areas (Joye, 2007). 

While the problem of decreasing nature-exposure can be dampened by integrating 

actual natural elements in the built environment, we will tentatively argue that it can 

also – to a certain extent – be overcome by integrating nature-based forms in 

architecture (see also Joye, 2006a-b, 2007a-b; Joye and Van Loocke, 2007). 

Before there was architecture, ancient humans were immersed in nature, on which 

they were directly dependent for food, water, and shelter; basic survival. Since then, in 

the millennia, more convenient, comfortable means for obtaining these basics have 

been developed. Humans have, however, not evolved away from a psychological 

dependence on the natural world, an affinity known as "biophilia." Evidence 

demonstrates the benefits in physical and mental health attributable to contact with 

nature. Sustainable design can be biophilic, and vice versa, because both relate to 

natural systems and materials (Novitski, 2009) and can mitigate climate change.  

The term "biophilia" was coined in the 1980s by Edward O. Wilson, professor 

emeritus of Organismic and Evolutionary Biology at Harvard University. More 

recently, Stephen R. Kellert, professor of Forestry and Environmental Studies at Yale, 

has coauthored, with Judith Heerwagen and Martin Mador, Biophilic Design: The 

Theory, Science, and Practice of Bringing Buildings to Life. These authors urge 

architects to do what they can to incorporate nature in the design of buildings 

(Novitski, 2009). 

Values and requirements in biophilic design and correlation with sustainability 

Sustainability is commonly understood to require the balanced pursuit of three goods:  

ecological health, social equity, and economic welfare. It is grounded on the ethical  

commitment to the well-being not only of contemporary populations but also the 

wellbeing and enhanced opportunities of future generation (Kilbert, Thiele, Peterson 

and Monroe, 2012). 

All of the essential ecosystems that create and support life on our planet, including the 

human population, are being severely compromised. If we understand our current 

ecological dilemma as primarily a design failure of the first industrial revolution, the 

need for another revolution based on new, sustainable design principles is clear. 

Sustainable design involves applying the forms and patterns of natural living systems 

to the creation of built environments and consumer products so that human activity 

sustains without harm and even regenerates the living systems of which we are a part 

(US Berkeley Extension, 2012). 

Edward O. Wilson (1984) coined the phrase biophilia which he believes applies to the 

mystery of life he learned through a lifelong study of ants. Biophilia is the notion that 

humans are innately drawn to the life and natural processes outside of human life. 
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Wilson summarizes this idea as the “innate tendency to focus on life and life-like 

process” (Wilson, 1984, Kellert and Wilson, 1993 and Mitchell, 2009). 

Researchers have reported about the relationship between the physical environment 

and health care for some time. A pioneering study by Roger Ulrich in 1984 found that 

surgery patients with a view of nature suffered fewer complications, used less pain 

medication, and were discharged sooner than those with a brick-wall view. Research 

also shows that heart patients with strong 

social support systems survive longer than those lacking such support (Hamilton, 

2009), firmly establishing the innate affiliation of humankind and the natural 

environment; biophilia (Wilson, 1984). 

Biophilic Design Concepts: 

Biophilic design include: daylighting and natural ventilation; organic forms and 

natural materials; visual diversity and views to nature; and access to plants, both 

inside and out. These features are closely tied to familiar ideas of energy conservation 

and renewable materials. A vegetated roof, for example, which limits ambient heat 

build-up and reduces storm-water runoff, can also provide an urban garden and views 

of nature. Natural ventilation can reduce cooling loads and air-moving equipment, 

while also providing fresh air. Carefully shaded glazing provides heat and light, 

without overheating or glare, while bestowing on interior spaces the subtle diurnal 

changes in the color and quality of light. Thermally massive walls combined with 

glazing that selectively filters heat and light for passive solar design can mimic the 

often-cited biophilic amenity of "prospect and refuge" (Novitsky 2009 and 

Timberlake, 2011). This harkens back to early humans on the African savanna who 

felt sheltered at the forest's edge, while seeing prey in the distance. What was once a 

matter of survival, prospect and refuge now produces a sensation of comfort and 

security. The absence of this sensation, as in buildings without views of nature, could 

result in anxiety and depression (Novitski, 2009). 

ADVERSE ENVIRONMENTAL EFFECTS OF GLOBAL WARMING DUE TO 

CLIMATE CHANGE 

Clearly global warming is actually changing the environment we live in. And as our 

homes, grow warmer and change, these effects continue to raise questions on how we 

can change the way we live, and combat the mounting environmental changes that 

affect us, and our planet. Below are some of the real effects of Global Warming 

(Williams, 2012). 

1. Freak Weather Patterns 
Our Weather patterns have changed, as our planet warms-up, our weather 

changes. Many of us are currently experiencing hotter summers, and cold 

winters. In recent times, the West African region including Nigeria is 

experiencing very hot dry seasons and oppressive heat waves. This is a sign 
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that freak weather patterns may be becoming the norm, causing, droughts, 

floods and the drying up of our land. 

 

2. Rising Sea Levels 
Sea levels rise as ice melts in the heat, and enters our oceans. Currently there is 

an argument on how much sea levels are rising, but clearly sea levels around 

the world continue to rise. Rising sea levels take over land, submerging 

Islands, and eating into our own landmasses, where we live. 

 

3. Desertification 

Nigeria, and some West African countries, have a growing land crisis, as once 

arable lands become deserts as is also the case worldwide; Europe, Asia and 

the United States. Warmer climates mean, less land as regions become hotter, 

and land becomes drier. Food production naturally suffers, as land is needed to 

produce food. With increasing desertification increases, scarcities become 

more visible along with rising food prices (Williams, 2012). 

ASSESSMENT IMPACT REPORT ON GLOBAL CLIMATE CHANGE 

Global Challenge of Climate Change – Rising temperatures. 

 

Fig 1: Major Warming and Cooling Influences on Climate 1750-2005 (Forster et al, 

2007). 

Resultant effect of climate change is that global temperatures and sea levels have 

changed. Temperatures are rising. Global average surface air temperature has 
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increased substantially since 1970 (Global Climate Change Impacts, 2009). Global 

average temperature and sea level have increased, and precipitation patterns have 

changed. Some continued warming of the planet is projected over the next few 

decades due to past emissions. Choices made now will influence the amount of future 

warming. Lower levels of heat-trapping emissions will yield less future warming, 

while higher levels will result in more warming, and more severe impacts on society 

and the natural world (Global Climate Change Impacts, 2009).  

The figure above shows the amount of warming influence (red bars) or cooling 

influence (blue bars) that different factors have had on Earth’s climate over the 

industrial age (from about 1750 to the present). Results are in watts per square meter. 

The longer the bar, the greater the influence on climate. The top part of the box 

includes all the major human-induced factors, while the second part of the box 

includes the Sun, the only major natural factor with a long-term effect on climate. The 

cooling effect of individual volcanoes is also natural, but is relatively short-lived (2 to 

3 years), thus their influence is not included in this figure. The bottom part of the box 

shows that the total net effect (warming influences minus cooling influences) of 

human activities is a strong warming influence. The thin lines on each bar provide an 

estimate of the range of uncertainty (Global Climate Change Impact, 2009). 

Global emissions of carbon dioxide have been accelerating. The growth rate increased 

from 1.3 percent per year in the 1990s to 3.3 percent per year between 2000 and 2006 

(Canadell et al. 2007). The increasing emissions of carbon dioxide are the primary 

cause of the increased concentration of carbon dioxide observed in the atmosphere. 

There is also evidence that a smaller fraction of the annual human induced emissions 

is now being taken up than in the past, leading to a greater fraction remaining in the 

atmosphere and an accelerating rate of increase in the carbon dioxide concentration 

(Global Climate Change Impact, 2009).  

RECOMMENDED ACTION TO MITIGATE THE GLOBAL 

CLIMATE CHANGE IMPACT 

Recommended responses to climate change fall into two broad categories. The first 

involves “mitigation” measures to reduce climate change by reducing emissions of 

heat-trapping gases and particles, or increasing removal of heat-trapping gases from 

the atmosphere. The second involves “adaptation” measures to improve our ability to 

cope with or avoid harmful impacts and take advantage of beneficial ones, now and in 

the future. Both of these are necessary elements of an effective response strategy. 

These two types of responses are linked in that more effective mitigation measures 

reduce the amount of climate change, and therefore the need for adaptation. Some 

environmental actions that could be exacerbated by climate change are urban air 

pollution and heat waves (Global Climate Change Impact, 2009). 
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THE ECOCITY SOLUTION TO CLIMATE CHANGE – THE 

CASE STUDY OF ECOPARK, HANOI, VIETNAM 

Illustrated examples of approaches being tried at ECOPARK to mitigate the impact of 

climate change with a vision of a modern vibrant sustainable city, biophilic in design 

and concept. 

 

Fig 2: Ecopark-ecocity, ecological “Green” township masterplan (IM: Arena_provietnam, 

2009)  

Master Planning of Ecopark The master planning of Ecopark involved intensive and 

detailed technical analysis in land allocation size and usage to allow for the 

development of an ecological township using green technology for construction and 

management. (Thanh, 2011), as shown in Fig 2. 

Ecopark is an eco-urban township development in Hanoi, the capital of Vietnam. 

Currently under development, Ecopark will span a total land area of 500 ha with an 

estimated investment capital of over US$8.2 billion. The entire development, divided 

into nine construction phases, is expected to complete in an 18-year period.
 
Ecopark-

ecocity project was launched in the city of Hanoi, by the government of the Socialist Republic 

of Vietnam in 2006 (Savills, 2011a). Ecopark is located near Bát Tràng village, just 4 km 

from Thanh Tri Bridge and 13 km from Hoan Kiem Lake – the centre of Hanoi, 

(shown in Fig 3). In accordance with “The Hanoi Capital Construction Master Plan to 

2030 and vision to 2050”, there will be plenty of bridges and traffic tunnels crossing 

the Red River, considerably reducing travel times between Ecopark and the centre of 

Hanoi ( Savills, 2011b). 

 

http://en.wikipedia.org/wiki/Hanoi
http://en.wikipedia.org/wiki/Vietnam
http://en.wikipedia.org/wiki/B%C3%A1t_Tr%C3%A0ng
http://en.wikipedia.org/wiki/Hoan_Kiem_Lake
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Fig 3: Location map of Ecopark.With over 110 hectare in green areas and lakes, 

Ecopark represents the perfect harmony of man and nature, a delicate balance 

between facilitating urban development and creating a natural environment (Savills 

2011b)
 

ECOPARK ECOLOGICAL TOWNSHIP 

              

 

Fig 4: Ecopark-ecological township developed by Viet Hung Urban Development and 

Investment, main access view (field survey: CIB W107 International Conference, 

Hanoi, 2011). 

Ecopark is developed by Viet Hung Urban Development and Investment J.S.C 

(VIHAJICO), a joint venture of the following Vietnamese companies with a vast 

experience in the real estate, hospitality and services, tourism and construction 

industry (shown in Fig 4).  

These factors were accounted for in the detailed master plan of Ecopark (Fig 2), which 

has been designed by highly-acclaimed domestic and international experts, including 

the CPG Consultancy firm in Singapore. On completeion of the masterplan the 

consultancy of prestigous international consultants for environmental considerations 

relating to water sources, flows, treatment and landscaping design. Current 

construction adheres to the specific requirements of the approved plan which due to 
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the vast area of land being developed allows the allocation of the majority of the land 

to developing the natural surroundings that will make life in Ecopark such a unique 

and wonderful experience (Thanh, 2011). 

THE VISION OF ECOPARK-SCIENTIFIC FOUNDATION OF ITS 

ESTABLISHMENT 

With the objective of developing a sustainable township, a specific master plan was 

created for an ecological city that meets stringent requirements in environmental 

cleanness, suitable infrastructure, and maximum usage of natural energy, all in 

harmony with the typical requirements of a modern city. This is the aim of the model 

perfected in the Ecopark - ecocity project. The term “ecological” does not just imply a 

city filled with trees, but more importantly a sustainable living environment (Than, 

2011). With these ecological ideal at the very core of the project, Ecopark already 

earned plaudits from architects and real estate experts for its unique ecological and 

cultural features (Tuan et al., 2011) . 

  

  
Fig 5: Ecopark an ecological city biophilic in design meets all physical and emotional needs in 

harmony with nature with the typical requirements of a modern city (Savills, 2011b). 

Ecopark as a sustainable city with biophilic design 

The investors behind Ecopark, Viet Hung Urban Development and Investment Joint 

Stock Company revealed the unique nature of Ecopark as a sustainable city with 

biophilic design in its unveiling of the first sample of houses from a charming 

shopping area dubbed Pho Truc (Tuan et al., 2011). 

The area features 130 semi detached ‘shop houses’ (Fig 5-8) that cover an area of 100 

– 120sqm with five-meter wide street frontages facing out unto two streets (Tuan et 

al., 2011). This distinctive architectural ‘two in one’ design includes flexible business 

spaces and household areas with split level floors, smart stairwells and separate 
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entrances. Residents will enjoy fresh air and views of the surrounding green parks, 

while entrepreneurs can customize the retail spaces to suit their products (Tuan et al., 

2011). 

There will be a communal atmosphere amidst the tranquil settings far from the heat 

and the din of the traffic in downtown Hanoi (Tuan et al., 2011). 

         

Fig 6: With the vision to create harmony between human and nature, Ecopark aims to 

bring together modern facilities of international standards in order to create the most 

enjoyable living environment for its residents (Savills, 2012). 

             

Fig 7: Ecopark masterplan allocation of land usage was carefully calculated for 

landscaping, water area, residential area, infrastructure and social amenities (Field 

survey: CIB W107 International Conference, Hanoi, 2011). 

           

Fig 8: Ecopark model envisions a modern vibrant sustainably biophilic “Green 

Township” (Savills, 2011b). 

ECOPARK PLANNED TO BE A GREEN ARCHITECTURAL MODEL 

With increasing expectations for improvements to quality of life developers are 

charged with creating an ideal living environment that meets all physical and 

emotional needs, bringing true value to the lives of residents. Building an 
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environmentally friendly or “green township” to provide a positive, safe, clean, 

comfortable and sustainable living environment is the core principle of this 

development. This will not only bring economic value, but also contribute to the 

formation of an organized, modern and safe living community. The philosophy is 

demonstrated in the “green” construction guidelines followed such as: 

- Creating proper proportion between residential areas and green areas. 

- The usage of energy saving technology in construction. 

- Noise reduction in private space. 

- Efficient waste water treatment and environmental protection. 

- Enlisting water recycling technology to preserve and reuse the water reserves 

(Thanh, 2011). 

The following initiatives have also been successfully applied 

- Research and application of aerodynamics from planning phase to harness 

wind power and maximise the use of its energy 

- Use of appropriate materials for windows and partitions to take advantage of 

natural light and reduce the use of electricity. 

- Maximise the landscaped area from the onset of construction process. Natural 

landscaping has been interwoven with residential construction to create a 

relaxing and peaceful environment for residents. 

- Minimise dust and pollution by erecting natural “fences” in construction areas. 

- Use state of the art technology in water treatment and recycling to ensure the 

flow of natural water. 

- Research and implement infrastructural strategies for reducing flooding in 

transportation routes (Thanh, 2011). 

             

 

            

Fig 9: Proper density of trees and water surfaces in response to climate change 

(Savills, 2011a)
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THE ADAPTABILITY OF ECOPARK TO CLIMATE CHANGE 

Facing the threat of global climate change and its potential effect on how we live, 

since the beginning of Ecopark development special attention has been paid to ensure 

the master plan incorporates a number of key elements (shown in Fig: 9): 

- Proper density of trees and water surfaces. 

- A comprehensive transportation system using smart technology for minimizing 

traffic congestion and noise pollution 

- A sustainability plan with solutions for water usage, supply, drainage, waste 

and treatment. 

- An overall energy efficient model (Thanh, 2011). 

In residential construction all the building designs meet the above requirement in two 

ways: 

 Avoid or minimize the effect of construction on the environment allowing 

residents to live harmoniously with nature. In Ecopark there is a deep 

responsibility to consider and care for nature. There is a dedicated to use of the 

best materials to save energy and reduce pollution while adhering to the 

requirements of the masterplan to ensure the construction of a true ‘green” 

city.  

 Accepting climate change as a fact, all construction in Ecopark must meet 

strict technical requirements, be strongly constructed and survive earthquake, 

be resistant to temperature fluctuations and natural disasters, and must be 

completed with minimum impact on nature (Thanh, 2011); as shown in Fig 10. 

 

               

 

    

Fig10: Landscape gardens also under construction alongside buildings and 

infrastructure (Field survey: CIB W107, Hanoi, 2011). 

ECONOMIC VIABILITY 
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Ecopark is designed as an ideal place for investment. A very important element of the 

development plan is to encourage investment corporation and to partner with 

prominent domestic and international investors that share the same values that are 

fundamental to the construction of Ecopark. The objective to build Ecopark as a place 

to LIVE LIFE TO THE FULLEST, not just a place to stay, requires that from the first 

phase of the project a number of essential facilities necessary for modern and 

comfortable living have been built up. There is a focus on building partnerships to 

invest in commercial centres, supermarkets, hospitals, schools, kindergartens, 

infrastructure and recreational activities. Specifically, Ecopark recently signed a 

cooperation contract for the construction of British University, Vietnam, and is in 

negotiation with famous domestic and international kindergarten, junior and high 

schools (Thanh, 2011). 

CIB W107 –INNOVATION AND SUSTAINABLE 

CONSTRUCTION IN DEVELOPING COUNTRIES VISIT TO 

ECOPARK, NOV 1-3, 2011 – OBSERVATIONS 

   

Fig 11: International delegates to the CIB W107- Innovation and sustainable 

construction in developing countries, November 1-3, Hanoi, Vietnam, visits Ecopark, 

studies the Ecocity model (Field survey:CIBW-107, Hanoi, 2011). 

Mr. Le Van Thanh, Principal of University of Civil Engineering, shared with 

international guests ( shown in Fig 11, visiting Ecopark), of the CIBW107- Innovation 

and sustainable construction in developing countries saying: “At the present moment, 

the world is facing many global environmental risks, such as: climate change, drought, 

severe storm systems, earthquakes, forest fires, rainforest depletion, and pollution. All 

cities will have the responsibility of developing a living environment that is safe and 

sustainable, which will be a definite trend” (Dang, 2011). 

According to Mr. Dao Ngoc Thanh, General Director of Vihajico, “Ecopark is the first 

ecological development model in Vietnam and open to partnership with international 

investors for more ecological developments in Vietnam” (Dang, 2011). 

On behalf of the delegation from CIB W107- innovation and sustainable construction 

in developing countries on their visit to Ecopark, during the international conference 

held in Hanoi, Vietnam Nov 1-3, 2011, Professor of Cathelic University (Chile), Mr. 

Alfredo Serpell, its current Chairman and member of the International Scientific 

Committee, has highly assessed the project’s results so far, saying: 

“This is a featured case of innovation and sustainable construction 

demonstrated by Vihajico. To transform from planning into being is a difficult 
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process. We highly assess Ecopark’s achievements so far. The green city 

deserves to be a featured study model for many countries” (Dang, 2011). 

Thus providing a good case study for other countries worldwide especially developing 

countries in Asia and Africa, such as Nigeria and Egypt as a sustainable solution to 

their megacity problems and effective mitigation to climate change. 

CONCLUSION 

Today, urban development requires higher standards in design, construction and 

planning than ever before. Population density, development scale, the complexity of 

infrastructure, and increasing quality of life expectations are all important 

considerations. In the development of Ecopark, the challenge is not merely to build an 

urban township, but also to carefully construct a fully sustainable living environment 

that is biophilic in design and construction. The “sustainable living environment” 

concept here encompasses both economic and environmental sustainability. With that 

vision in mind, the city’s functions have been carefully planned with respect to 

commercial and tourism interests. Commerce will promote tourism and in turn, 

tourism will generate commercial success. These considerations combined with the 

potential for economic growth and an economically responsible environment will 

create a sustainable “green” city (Thahn, 2011).  
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Eng L. Ofetotse
1
 and Emmanuel A. Essah

2
 

School of Construction Management and Engineering, University of Reading, UK 

Botswana has a basic need to explore its energy concept, this being its energy sources, 

generation and percentage of the population with access to electricity. At present, 

Botswana generates electricity from coal, which supplies about 29% (on average) of 

the country’s demand. The other 71% is imported mainly from South Africa (Eskom). 

Consequently, the dependence of Botswana on imports posses threats to the security 

of its energy supply. As a result, there is the need to understand the bases for a 

possible generation expansion that would substantiate existing documentation. In 

view of this need, this study investigates the existing energy sources as well as energy 

consumption and production levels in Botswana. The study would be further 

developed by making projections of the energy demand up until the year 2020. The 

key techniques that were used include; literature review, questionnaire survey and an 

empirical study. The results presented indicated that, current dependable operation 

capacity (i.e. 100MW) should be increased to 2,595 MW or more assuming 85% plant 

efficiency. This would then be able to meet the growing demand for energy use. In 

addition, the installed capacity would be able to support commercial and mining 

activities for the growth of the economy.  

Keywords: Botswana, energy, electricity generation, electricity production, electricity 

consumption  

INTRODUCTION 

The basic concept of energy generation is fundamental to the future prospects of 

identifying the sources of energy, installation capacity, consumption and eventually 

demand cycles of any country. This is because energy availability is the convertible 

currency of every aspect of economic development and without energy the whole 

world would crumble (Dincer, 1999). Global energy demand is estimated to be about 

30% higher by 2040 compared to 2010 base figures (www.exxonmobil.com). As well 

publicised, the world’s electricity consumptions was 17.8TWh in 2011 and this figure 

is estimated to rise to 27.4TWh by 2030 (www.iea.org; www.indexmundi.com). 

Energy consumption has been central to the function of human societies throughout 

history (Boyle et al, 2003). This is because energy boosts productivity and global 

networking as well as human and economic development (Essah, 2011). It is evident 

that energy consumption has increased over the years and is expected to increase for 

decades to come due to increased industrialisation and population growth (Dincer, 

1999). This phenomenon is no different for individual countries worldwide and in this 

context, Botswana. 

                                                           
1
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To date, there is an overwhelming over dependence on fossil fuels such as coal, oil 

and natural gas for the generation of energy to meet the ever-increasing demand 

(Boyle, 2003).  This has raised concerns over continual reserves and has given 

countries and policy makers a new impetus to meet the growing demand for energy 

usage and to develop alternative energy sources that would meet future demand. 

These alternative energy sources include renewable energy sources, in particular, solar 

energy and its derivatives in the form of bio energy, hydroelectricity, and wind and 

wave power that are increasingly considered sustainable energy sources (Boyle et al, 

2003). However, in this study understanding only the basic energy needs and possible 

projections have been considered. 

The most significant usage that affects the population of any country is its electricity 

usage. In Botswana electricity usage currently contributes 17% of the total energy 

distribution according to the 2008 statistics (www.mmewr.gov.bw). The demand for 

electricity has continued to increase since then, therefore for easy integration the term 

energy in this study refers to electricity. 

This paper presents research that has been undertaken to investigate the relevance of 

current energy capacities in Botswana and possible capacity expansions to meet 

growing demand. It also includes analysis obtained from a comparative study of three 

other countries (United Kingdom, Ghana and South African) to develop the context of 

Botswana. Furthermore, there are detailed calculations of current sources against 

potential predictions for installed capacity until 2020. 

BACKGROUND 

The Republic of Botswana generates its electricity primarily from coal largely because 

of its abundance and alleged cost effectiveness (Fagbenle, 2001). In a study by 

Oladiran (1994), it is provided that electrical power generation is now primarily by 

medium thermal systems using pulverized coal fuel. However, it is estimated that less 

than 20% of the population obtains electricity from the national grid. Botswana has an 

estimated 212 billion metric tonnes of coal reserves found in several locations in the 

country of which 7 billion metric tonnes are proven. Nevertheless, only the reserves in 

Morupule (Palapye) are currently being mined for electricity generation (Fagbenle, 

2001). The Morupule Power Station is a coal fired, steam turbine driven thermal plant 

owned and operated by the BPC (www.bpc.bw). BPC is a government owned 

company operating without external competition therefore operating as a monopoly.  

Botswana depends on imports to meet its energy needs. In 2011, the BPC installed 

capacity supplied a little over 12% (a decrease from 15% in 2010) of the country’s 

demands while 66% was sourced from South Africa. The rest (22%) was obtained 

from other providers such as Mozambique’s Hydroelectrically De Cahora Bassa and 

electricidade de Mocambique (EDM) (www.mmewr.gov.bw).The overdependence on 

imports poses threats on the energy security for the future. For instance, Eskom is 

currently failing to meet its own demands hence electricity supplies to Botswana have 

had to be cut back (www.finance.gov.bw). In 2008 and 2009, Eskom supplied 350 

MW of the country’s electricity but cut back on supply to 250MW in 2010 and further 

cut back on supply to 150 MW in 2011 and 2012 (www.finance.gov.bw). Therefore, 

Botswana has had to find other means to meet its demands such as securing other 

imports from Mozambique (90 MW) (www.finance.gov.bw). This shows that relying 

on imports is erratic and therefore means of producing enough energy for the country 

locally have to be explored and established. In addition, imported power accounts for 
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30% of BPC annual expenditure, (www.bpc.bw) which shows that Botswana is losing 

out in terms of foreign currency outflows for importation of energy.  

It is rather interesting compared to present day unit conversion that the supply figures 

quoted from Eskom and other suppliers are in Megawatts (MW). The same units are 

used in the BPC website, Botswana Energy Policy draft, National Development Plan 

(NDP) and other sources that provide information about electricity supply and demand 

in Botswana. This is rather un-conversional since, as highlighted by Boyle et al (2003) 

energy is measured in watt-hour (Wh) while power is measured in watts. Installed 

capacity is considered as power and hence should be measured in watts, while energy 

demand and supply should be measured in watts-hour. As a result, for Botswana to 

state its energy supply and demand in megawatts is rather questionable which 

develops a debate as to the actual concept from which the energy budget of the 

country has been developed.  

Table 1 shows analysis from an 11-year period (2000-2011) of energy production 

against population variations. This period was chosen to enable the development of a 

credible understanding of the energy consumption and production, as well as to 

generate substantial data for analysis. 

Table 1: Botswana population against electricity production available for sale (GWh)  
Year Population  Thermal Import Total Station  

Usage 

Transmission 

 Losses 

Available For 

 Domestic Sale 

2000 - 1027.0 967.9 1994.9 115.0 209.2 1670.7 

2001 1,680,863 1034.6 1123.1 2157.7 115.0 200.1 1842.6 

2002 1,667,498 1044.3 1241.6 2285.9 116.0 215.1 1954.8 

2003 1,691,390 935.6 1605.7 2541.3 105.9 285.3 2150.1 

2004 1,711,334 823.0 1915.2 2738.2 96.3 275.6 2366.3 

2005 1,727,372 941.7 1898.3 2840.0 108.8 315.3 2415.9 

2006 1,739,556 977.1 2050.4 3027.5 110.8 290.0 2626.7 

2007 1,756,651 821.5 2393.6 3215.1 95.4 343.0 2776.7 

2008 1,776,283 697.0 2585.0 3282 66.5 327.1 2888.4 

2009 1,798,372 620.7 2748.5 3369.2 71.0 381.0 2917.2 

2010 1,822,858 532.1 2954.5 3486.6 74.8 261.2 3150.6 

2011 2,038,228 437.1 3180.1 3617.2 66.0 433.6 3117.6 

Source: Annual reports (www.bpc.bw; www.ub.bw) 

 

From Table 1 there was a steady growth in population until 2011 mainly because the 2002-2010 

population figures were based on projections. Projections can be higher or lower than the actual 

population and in this case the 2011 population turned out to be higher than anticipated. Energy 

production was also increasing over the 11-year period. However, in 2011, the production fell by 

1% and this is attributed to decreased plant availability due to maintenance and refurbishment 

(www.bpc.bw). Additionally, South Africa reduced the amount of energy supplied to Botswana 

from 77% (2,684 GWh) in 2010 to 66% (2,377 GWh) in 2011 (Eskom, 2012).  

Deducing from the consumption figures provided by BPC and the production figures in Table 1, 

production and consumption figures are the same, which suggests that Botswana is able to 

account for all losses (technical and non-technical) taking place everywhere in the country. This 

again becomes questionable because while technical losses are easy to measure and control, non-

technical losses are not because they are caused by forces external to the power system (Singh, 

2009). It is therefore accurate to say that if Botswana is able to account for all losses, then details 

of how this is done should be made available to the public. 
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In the light of concerns raised in this section and the general arguments in subsequent sections, a 

firm understanding of how the situation in Botswana can be resolved is paramount to the 

country’s development. This has prompted the need to investigate and adopt relevant approaches 

from 3 other countries (i.e. United Kingdom, Ghana and South Africa) for possible 

implementation. United Kingdom (developed country) was selected because it is the current base 

location of the researcher while South Africa (developing country) was selected because it 

provides Botswana with more than 70% of its energy demand on average 

(www.mmewr.gov.bw). Finally, recent research by Essah (2011) formed the basis for choosing 

Ghana as another developing country. A summary of the population and production rates of these 

countries is illustrated in Table 2. Update for Ghana’s 2010 and 2011 statistics have not been 

made available, hence the gaps. 

Table 2: UK, Ghana and South Africa population against electricity production (2000-2011) 

  

Year 

POPULATION PRODUCTION (GWh) 

UK Ghana South Africa UK Ghana South Africa 

2000 59,511,460 19,533,560 43,421,020 329,416 7,835 178,193 

2001 59,647,790 19,894,010 43,586,100 332,721 8,030 181,511 

2002 59,778,000 20,244,150 43,647,660 333,400 8,029 187,957 

2003 60,094,650 20,467,750 42,768,680 336,218 6,462 196,980 

2004 60,270,710 20,757,030 42,718,530 338,948 6,681 206,799 

2005 60,441,460 21,029,850 44,344,140 348,675 7,312 256,453 

2006 60,609,150 22,409,570 44,187,640 345,230 8,689 207,921 

2007 60,776,240 22,931,300 43,997,830 342,657 7,136 218,120 

2008 60,943,910 23,382,850 48,782,760 342,167 8,245 224,366 

2009 61,113,200 23,832,500 49,052,490 322,716 8,792 214,850 

2010 62,348,450 24,339,840 49,109,110 328,317 - 218,591 

2011 62,698,360 24,791,070 49,004,030 316,581 - 224,446 

Source: www.indexmundi.com; www.decc.gov.uk; http://new.energy.gov; Eskom, 2012) 

 

From Table 2 it can be suggested that increase in population does not always mean increase in 

energy production, which is a case for all the three countries. As already mentioned increase in 

population calls for increase in energy demand and consequently increase in energy production. 

Table 2 shows that the higher the population the higher the energy production. Botswana’s 

population growth is inevitable hence, energy production should increase to meet the need. 

PROBLEM STATEMENT 

Current trends in Botswana indicate that 58% of the country’s population have access to 

electricity with a possible 80% by 2016 (www.mmewr.gov.bw). Though this is encouraging, 

there are schools of thought (Oladiran 1994; Ketlogetswe et al. 2007) that argue that this is rather 

ambitious to say the least. This stems from the fact that since 1989 the installed capacity stated 

within documentation in Botswana has remained at 132 MW (with an operational efficiency of 

90%). This raises questions as to the accuracy of the data because as years go by, power station 

efficiencies depreciate and it cannot remain 90% efficient even after 23years. In addition, the 

Botswana Power Corporation’s (BPC) development plan description makes available that 

scheduled and unplanned maintenance activities may result in a plant availability of less than 

80%, resulting in a dependable capacity of 100MW (www.bpc.bw). This further implies that the 

power station cannot maintain its high level of efficiency over its whole life cycle.  
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The operational capacity of 120MW supplies on average an estimated 29% of the country’s 

energy demand while the rest is imported from sister countries (i.e. mainly South Africa). With 

the growing demand for energy worldwide, a new power station of 1200MW capacity is being 

built to “meet all” the country’s energy need with the potential for obtaining foreign exchange 

through surplus exports. This is rather a big challenge considering the country’s ever-growing 

population currently now standing at 2.04 million. Significantly, the 2011 annual report and the 

BPC website (both of the same source) publishes different dates of the Morupule A power 

station’s commission (1986 and 1989). The same contradiction has surfaced with the new 

Morupule B phase 1 commissioning dates; one view is for a 2011 deadline while others state first 

quarter of 2012. This is rather interesting as the proposed power station is still under 

constructions to date which further creates doubt as to whether the full 1200MW would be 

commissioned by 2013 as initially anticipated. 

Undoubtedly, it is clear that there are disparities in information hence the need for critical review 

of the current infrastructure through research that would substantiate where possible existing 

documentation. 

METHODOLOGY 

To address the concerns raised above, three main approaches that have been used within this 

study are broadly characterised as: 

 Literature review 

 Questionnaire survey  

 Empirical studies and statistical analysis.  

Literature Review 

The background information and current state of knowledge formed the backbone on which the 

structure and analysis was based. From the review it was clear that there was the need to 

understand the challenges surrounding Botswana’s Energy generation and consumption. To 

investigate these challenges, a questionnaire was developed. The information obtained from the 

literature review informed the design and structure of the questionnaire. 

Questionnaire Survey 

A self-designed questionnaire that aligns itself with the context of this study was used to collect 

data that eventually formed the bases of the empirical study. The questionnaire was designed to 

understand and gather information that relates to; 

 the range and quantity of appliances in households 

 hours of daily appliance use 

 the income category of domestic homes  

Analysis are developed from the output, using simple statistical tools integrated within excel. The 

output was then developed in relation to other energy consumption sectors (i.e. Mining, and 

commercial) where percentage consumptions are used to estimate sector requirements. 

Empirical Studies and Statistical Analysis 

In the Empirical study, a comprehensive simple statistical analysis within Excel was used to 

analyse data collected through the questionnaire survey. These results were used as a measure for 

the stratification of other sectors based on the domestic sector survey. These analyses were done 

within limits, assuming linear transposition of percentage values by sector consumption. This was 

then used to determine total energy usage and hence the current energy budget of Botswana, 

against what has been stipulated.  

In addition, regression analyses based on 10-years input values from 2000-2010 were developed 
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to predict potential energy consumption levels from 2011-2020. This was essential, as it would 

enable strategic planning for the future of the country’s energy budget.  

ANALYSIS AND RESULTS 

According to Essah (2011), depending on the population of a country, the basic energy needs of 

every individual must be met through the installed capacity of the energy sources. For this 

reason, Equations 1 and 2, which were developed by Essah (2011), were modified and used to 

assess the energy consumption of household appliances in the Botswana context. The results 

were then used to estimate possible energy demand and/or deficit of supply to meet the current 

population requirements. 

weekhoursquantityWARweekWhCPW onsWK /)()/( 
                  (1) 

1000
)/(

yeartheofWeeksCPW
yearkWhCPA onsWa

onsWnn




                (2) 

Where:  

Wk Pw Cons =  Weekly Power Consumption: (Wh/week) 

Ann Pw Cons= Annual Power Consumption; (kWh/year) 

AR= Appliance Ratings; W 

The calculations carried out were informed by a questionnaire survey. 50 questionnaires (of 

which 27 were returned and 6 discarded due to lack of completion) were administered to high 

income, medium income and low income houses in Gaborone (Botswana). Table 3 provides a 

summary of the results of the questionnaires. For an equal number of respondents high income 

earners use more energy than the other classes. This was attributed to the type of appliances 

available in such households.  

The classification of houses into different income categories was based on the Botswana Housing 

Corporation (BHC) categorisation (www.bhc.bw). The Corporation classifies houses based on 

size, lease and mortgage costs as follows; low income, medium income and high income 

households. In addition, the Botswana Central Statistics Office provides that 38% of households 

in Botswana are low income while 46% are middle income and the remaining 16% are high 

income. This is the same categorisation that has been integrated in Table 3 upon analysing the 

questionnaires. 

Table 3: Energy consumption per income category  

RESPONSE CATEGORY 

* 

HIGH INCOME  

(kWh) 

MIDDLE INCOME 

(kWh) 

LOW INCOME 

(kWh) 

R1 5,291 3,024 1,529 

R2 5,534 3,278 1,645 

R3 4,522 3,257 1,524 

R4 4,765 3,263 1,017 

R5 5,632 3,209 861 

R6 4,810 3,108 739 

R7 5,682 3,228 887 

Average 5,177 3,195 1,172 

* The questionnaires were categorised into a set of responses (R1…..R7) for easy analysis 
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Though the 21 questionnaires do not represent the entire population it gives a general perception 

of the range of energy usage within households. It also forms the basis to develop and contribute 

to the empirical studies and hence predictions, which are essential aspects of this research. 

Therefore, using population statistics of 2011 provided in Table 1 population representation of 

the respective income category households were determined. These were then used to estimate 

the energy required by the domestic sector which gives a total of 5,001 GWh. Details of the 

breakdown are illustrated in Table 4. 

Table 4: Energy demand per income category 

*Calculations based on the 21 respondents 

**2011 Population break down was based on the percentages of the respective categories documented within 

the Botswana Central Statistics office website (www.cso.gov.bw). 

***Calculated using the results of the questionnaire and the number of households in the 

entire population 

 HIGH INCOME MIDDLE INCOME LOW INCOME 

Average consumption per income 

category (kWh)* 5,177 3,195 1,172 

Number of households** 291,657 838,515 692,686 

Consumption per income category 

for the entire population (GWh)*** 
1,510 2,679 812 

Botswana has four key sectors, namely, government, commercial, mining and domestic. 

However, there is a grey area between government and commercial hence in this study; both 

sectors are augmented as commercial. On average the domestic sector accounts for 22% of 

electricity consumption, mining sector accounts for 44% and the remaining 34% is accounted for 

by the commercial sector. Therefore considering percentage usage the estimated energy budget 

for Botswana is illustrated in Table 5.  

Table 5: Average yearly energy consumption by sector 

Sector Consumption in (%) Consumption in (GWh) 

Domestic  22 5,001 

Commercial 34 7,728 

Mining  44 10,001 

Country’s total energy consumption 100 22,730  

 

Assuming 1 MW (plant power) = 8.76 GWh (power produced). Then the required operational 

capacity to meet the country’s estimated energy demand (from Table 5) is 2,595 MW. This is 

assuming 85% plant efficiency. 

DISCUSSION AND FUTURE PREDICTIONS 

Within BPC documentation, the completion of the second phase of Morupule B is set for 2013 by 

which time the complete capacity would allegedly provide Botswana with its desired level of 

energy security. However, this turns out to be rather ambitious since increasing the current 

installed capacity by 1200MW would still leave Botswana with a deficit of 1721MW. In the 

context of this study it must be noted that figures used are from the 2010 data base as using 2011 

data would overestimate the country’s energy demand. 

The draft energy policy also states that the current percentage of the country with access to 

http://www.cso.gov.bw/
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electricity is 58% with a possible expansion to 80% by 2016 (www.finance.gov.bw). However, 

the current installation capacity gives a supply figure of 1156 GWh, which is 23% of the 

domestic share in Table 5. Additionally, increasing the installed capacity by 1200 MW gives a 

supply figure of 11,668 GWh, which is 51% of the domestic share in Table 5. Consequently, the 

niche that percentage access figures would increase is unfounded, a case that is supported by 

studies by Oladiran (1994) and Ketlogetswe et al. (2007). Additionally, the aim to reach 80% 

access by 2016 may be farfetched. 

It is worth noting that using 1332MW for these calculations assumes 100% plant efficiency, 

which is not practical hence, accounting for efficiencies would bring the percentage with access 

further down considering this, BPC’s reported figures (www.bpc.bw). 

Future Projections 

Equation 3 was derived from the relationship between energy production and population growth 

obtained from Table 1. The regression of R
2 

= 0.981 obtained, shows that there is a very good 

correlation between population growth and energy production. In this regard when population 

increases energy production increases concurrently. 

103256.7487  pE                                                             (3) 

Where: 

         E= Energy production projections 

         p= the projected population for the study 

Table 5 suggests that Botswana’s current (as at 2010) energy production levels (i.e. 3150.6 GWh, 

see Table 1) do not meet the country’s requirements (22,730 GWh). Therefore, Equation 3 was 

modified to account for the deficit in supply. The revised equation is as follows: 

103256.74874.19579  pE                                         (4) 

Equation 4 was therefore used to make energy production projects from 2011 to 2020. The 

projections required population figures for 2011 to 2020 and these were projected using Equation 

5 and the 2011 population as a base figure. 

507565.26258  xy                                                       (5) 

Figure 1 indicates projections for current BPC production levels and estimated energy 

projections. The estimated production levels are projections of what this study recommends 

should be produced to meet the country’s energy needs. 

The output trend from both estimates (Figure 1) is similar however; the estimated energy 

required is on average an order of 4 times or more.  
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Figure 1: Current energy production projection vs. what the country should produce to meet 

energy demands 

 

CONCLUSIONS 

This study discusses the current state of Botswana’s energy concepts, generation and production. 

With the ever growing demand for electricity use and the world gradually becoming a global 

village, there is a need for Botswana to develop its economy by meeting its energy challenges. 

Hence, the need to revisit and revamp its current energy strategies is eminent. In trying to address 

the aims and objectives set out in the introductory section, the following conclusions were drawn; 

Current production levels do not meet the country’s current energy demands  

Botswana's over reliance on imports to sustain its economy influences the energy security. This is 

rather unfortunate because in the event that Botswana dependent countries face shortages, 

Botswana would not be able to sustain its economic growth. 

The 58% access rate provided in documentations seems rather overstated, as data analysis has 

revealed that, as at 2010 the percentage of the country’s population with access was 

approximately 23% and if installed capacity increases by 1200 MW it would rise to 51%. 

Therefore, there is a need that documentation is revised. 

Current energy supply and demand quoted in Watts (W) is rather deceptive hence the country's 

statistics should be reviewed to integrate the appropriate units: Watt-hour (Wh). 

There is however positives in that more power stations are being built to at least achieve an 

appreciable level of supply to meet a significant level of demand. 

SUGGESTIONS FOR POSSIBLE DEVELOPMENT 

This study forms the basis for ongoing research that would integrate current sources with 

potential capacity for alternative sources. The possibility to achieve this goal is encased by the 

following prospect for further development: 

Documentations must be updated in all regulatory and informative sectors to ensure the 

avoidance of current discrepancies. 

Botswana subscribes to the Kyoto Protocol but its relevance is yet to be explored and where 

possible measures integrated to achieve the carbon reductions required. 

There is the need for a nationwide education on energy usage to create the necessary awareness 

required. 

Exploring the potential of renewable energy sources is vital for the growth and security of the 

country’s energy sector. 
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WASTE TO WEALTH: A STUDY OF LATERITE 

BRICKS PRODUCED USING BLENDED INCINERATED 

CORN-COB ASH CEMENT 

E.B. Ogunbode
1
 and J.A. Apeh  

Department of Building, Federal University of Technology Minna, Niger State, Nigeria 

In recent past good attempts have been made for the successful utilization of various 

agricultural and industrial waste to save environmental pollution. Currently Nigeria 

has taken a major initiative on developing its infrastructures such as express 

highways, power projects, industrial structures and mass housing schemes etc., to 

meet the requirements of globalization, in the construction of buildings and other 

structures. River sand and Ordinary Portland cement (OPC) which is one of the major 

constituents used in the production of conventional block has become very expensive, 

while river sand is becoming scarce due to depletion of river bed. As a result, the 

suitability of stabilizing laterite brick with Corn cob ash (CCA) an agricultural waste 

was sought. The Physical, mechanical and durability properties of bricks produced 

using laterite stabilized with corn cob ash incorporating OPC cement as admixture 

were investigated. This paper reports the experimental study which investigated the 

influence of CCA stabilization of 0%, 2%, 4%, 6%, 8% and 10% at 1%, 2%, 3% 

cement admixture. The experimental results showed that the compressive strength 

property increases with age at curing. Stabilization up to 6% was found to enhance the 

strength. 

Keywords: blended cement, compressive strength, incinerated corn-cob, laterite 

bricks 

INTRODUCTION 

Corn cob is a waste product from subsistence food consumption and agricultural 

processing industries. These materials constitute environmental challenge and the 

need has arisen to reuse these materials for economically viable ventures. The disposal 

of the corn cob presents a serious ecological problem to the processing industries 

(Oladeji, 2010). Therefore the development of suitable scientific and economic 

method of recycling of corn cob is very urgent and imperative. Research has shown 

that corn cob materials have high silica contents. The ashes from these agricultural 

wastes are also of high binding properties (Mohamed and Taher, 2006). In addition, 

since the pulverized form of these materials have very fine grain sizes; they can 

therefore act as good blend to the laterite soil. Also it is expected that some of these 

materials will burn off at a very high temperature given rise to better permeability of 

the moulding laterite soil. The upshot of this research will help in the production of 

low-cost environmentally friendly laterite bricks. The exploitation of these agricultural 

waste products will also help the environmentalist in solving the pollution quandary 

allied with the disposal of these materials.  

                                                           
1
 onbodmail@yahoo.com 
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LITERATURE REVIEW 

Corn cob, a farming waste product obtained from maize or corn, is the most important 

cereal crop in sub-Saharan Africa. There are millions of tons of agricultural dregs 

produced annually in Nigeria. For example, the quantity of maize cob, groundnut 

shell, rice husk and sugar cane fibres generated annually in Africa is estimated to total 

over 12 million metric tons (National Bureau of statistics, 2006). conceivably, up to 

half of these wastes are prospective low-cost sources of alternative Building materials 

but hardly, if any, known attempt has been made at a commercial level to harness 

these vast but grossly derelict resources to realize socio-economic benefits for the 

peoples of the region. 

According to Food and Agriculture Organisation (FAO) data, 589 million tons of 

maize were produced worldwide in the year 2000 (FAO, 2002). The United States was 

the largest maize producer having 43% of world production.  Africa produced 7% of 

the world’s maize (IITA 2002). Nigeria was the second largest producer of maize in 

Africa in the year 2001 with 4.62 million tons. South Africa the Africa continent's 

largest maize producer harvested its biggest crop in three decades at 12.815 million 

tons in the 2009/10 season. South Africa's annual maize consumption is between 8 

and 9 million tons and the surplus is destined for export (Reuters Africa, 2011). 

There had been various research efforts on the use of corn cob ash (CCA) as a 

pozzolan in blended cement concrete. Ogunfolami (1995) considered mixing of the 

CCA with Ordinary Portland Cement at the point of need i.e. on site. Adesanya and 

Raheem (2009a) studied the use of CCA blended cement produced in the controlled 

environment of a factory as reported by Adesanya and Raheem (2009b), to produce 

concrete specimens. Both studies concluded that the compressive strength of the 

CCA-blended cement concrete is lower than that of plain concrete (the control) at 

early curing ages but improves significantly at later ages ( after 90 days). Thus, it is 

expedient to look for ways of increasing the strength at early ages. This study is 

unique on its own because it investigated the suitability of incorporating CCA blended 

cement to stabilize laterite bricks and not on concrete as previous research works as 

recorded. 

Inspite of the long proven use of earth wall construction in Nigeria, earth bricks are 

still mostly used for dwellings, which are built without formal authorization such as 

obtained in the rural housing or uncontrolled low income housing in the urban areas 

(Easton, 1987). Various materials have been used to stabilize laterite for the sole 

purpose of making bricks. The prominent materials are cement, lime, bitumen, burnt 

brick, corn-cob ash and clay (Olateju, 1991a; Adesanya, 2001). The progress made 

with each of these materials are well documented in journals and conference papers 

(Okoli and Zubairu, 2002). But in-spite of the elaborate work that has being done on 

laterite bricks, little has been done or documented on corn cob stabilized laterite 

bricks, which record shows has cementitious particle which makes it serve as a good 

binder (Raheem and Adesanya, 2011).   

Various organizations and individuals have achieved several minimum compressive 

strength requirements for soil cement a brick. The specified minimum strength for 

blocks tested at 28 days is 2.5N/mm
2
 (NIS, 1976). It was suggested that generally, 

most soils, which are well compacted will be strong enough for single storey houses 

and a minimum strength of 2.76N/mm
2
 would appear to be adequate. Most other 

recommendations for soil blocks vary from 2.10N/mm
2
 to 3.50N/mm

2
.            
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In Minna, the capital of Niger State of Nigeria and its surrounding towns, the most 

common walling materials are the conventional sandcrete blocks and locally produced 

mud bricks. The cost of sandcrete blocks coupled with the low strength properties of 

commercially available blocks necessitated the search for an alternative like locally 

produced mud bricks. These are smaller than sandcrete blocks and therefore require 

more bonding mortar. The production of locally produced mud bricks is rigorous and 

the life cycle of the bricks are short compared to the sandcrete blocks or the expensive 

and scare factory produced clay bricks. In Minna and other locations within Niger 

State, and areas within the North central zones, abundant lateritic soil and corn cob 

dump exists which can be harnessed for brick production. This potential is not being 

maximized. Compared to sandcrete blocks, it is economic to use laterite and corn cob 

ash cement for brick production because very little cement is required as admixture 

and the cost of transportation is eliminated as production takes place on site. 

Compared to fired clay bricks, the production of corn cob ash cement laterite bricks 

does not involve the firing process.  

MATERIALS AND METHOD 

The material used for this research includes Laterite, Cement, Corncob ash and water. 

The Laterite soil sample was sourced from a borrow pit in Federal University of 

Technology, Minna permanent site, Gidan kwano Village in Niger State, Nigeria. It 

was checked to ensure that it contains no substances that could impair its binder 

ability or make it unfit. The grading of the laterite was carried out using the British 

Standard sieves. The following sieve sizes 9.5mm, 5.00mm, 3.35mm, 2.00mm, 

1.18mm, 850µm, 600µm, 420µm, 150µm and 75µm were used (BS 812: Part 103). 

Particles retained on 9.5mm sieve were considered too large and were not used in the 

study (Plate 1). Corn cob (CC) used in this investigation was collected from Sarki 

Pawa Area of Niger State in Nigeria as a waste from the waste dump. It was then sun 

dried (Plate 2) and burnt into ash, the ash was subsequently calcined to 1000
0
c, and 

the resulting powder was grinded and sieved with 75µm Sieve in Building Department 

Laboratory of the Federal University of Technology, Minna. The CCA blended 

cement used was produced by efficient mixing (Plate 3). The cement used was locally 

manufactured ASTM Type I Portland cement called ‘Dangote’ which was purchased 

from the open market and it conformed to BS EN 197[21]. Potable water from the 

municipal water supply was used for this study. Adequate precautions were taken to 

make void the materials to be used from deleterious materials. 
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Plate 1: Preparation of Laterite            

 

Plate 2: Corn cob sun drying                                 Plate 3: Corn cob ash        

Moulding of the Block 

Manual block moulding machine was used, which has the capacity to mould two 

blocks simultaneously. The dimension of the moulds is 240mmX110mmX100mm 

(see Plate 4). The moulds were normally filled to the brim and again compacted 

before leveling off. A total of 270 bricks were produced (see Plate 5). In the mixing of 

the laterite and the binders, Water was added until the mix became mouldable but it 

was observed that the higher the proportion of CCA and OPC admixture, the greater 

the volume of water needed to make the mix mouldable. The stabilization was done 

with CCA and OPC as admixture at 0%, 2%, 4%, 6%, 8% and 10% at 0%, 1%, 2% 

and 3% cement admixture.  

 

Plate 4: Bricks Manual Moulding Machine                Plate 5: Staked Bricks                                        
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Curing and Testing of Blocks 

All the samples were cured under waterproofing material for the first seven days; 

thereafter the bricks were sun dried for two weeks (14 days), so as to allow complete 

hydration process of the binders, as also explained by Ola (1976). The Laterite bricks 

produced were subsequently tested to failure using the compressive strength crushing 

machine. 

Washability Test 

Water was poured on the samples from a height of about 3.0m for 5 minutes by means 

of a controlled shower tap. The samples were then rubbed with fingers; the quantity 

and the ease with which soil particles came off were used to judge the erosion 

resistance of the bricks. (see Plate 6) 

 

Plate 6: Washability Test samples                      

Water Absorption 

Three (3) bricks, each for each mix ratio were tested. The bricks were allowed to dry 

in an oven at 110
o
C to 115

o
C till they attain a constant weight, which usually take 

place in 48 hours. They were then allowed to cool at room temperature, which took 

four (4) hours and weight W1 was measured, they were then kept in clear water at 27 ± 

2
o
C for 24 hours and then wiped dry with a damp cloth and weight W2 was measured. 

The average percentage of water absorbed as percentage of dry weight is shown in 

Table 3. The values were not greater than the values specified by Varghese (2006). 

% Absorption = {(W2 – W1)/W1} X 100  

Table 1: Chemical composition of corn cob ash (CCA) 

Chemical Constituents Composition (%) 

Sample 1 Sample 2 Sample 2 Average 

SiO2 67.33 65.39 66.41 66.38 

Al2O3 7.34 9.14 5.97 7.48 

Fe2O3 3.74 5.61 3.97 4.44 

CaO 10.29 12.89 11.53 11.57 

MgO 1.82 2.33 2.02 2.06 

SO3 1.11 1.10 1.01 1.07 

Na2O 0.39 0.48 0.36 0.41 

K2O 4.20 4.92 5.64 4.92 

S1O2 + Al2O3 74.67 74.53 72.38 73.86 

Source: Raheem, A.A. and Adesanya D.A. (2011). 
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Table 2:  Summary of Physical Properties of Termite Mound Soil. 

PARAMETER VALUES 

Moisture Content (%) 

Coefficient Of Uniformity (CU) 

Coefficient Of Curvature (CC) 

Specific Gravity 

Fineness Modulus (F.M.) 

Liquid Limit (LL) % 

20.90 

8.50 

1.18 

2.49 

2.91 

37.39 

Plastic Limit (PL) % 

Plastic Index (%) 

Linear shrinkage (%) 

Bulk density (Kg/m
3
)  

AASHTO classification 

Colour 

17.33 

20.05 

14.29 

1753 

A-7-6 

Reddish-Brown 

 

Three field tests were carried out on the Laterite soil, these are namely; the smell, 

washing, and touch tests to determine the presence of organic matters. The 

sedimentation test to determine the gravel sand and clay proportions and the Cigar test 

to verify the consistency of the soil. The moisture was determined in accordance with 

British Standard on Methods of Soil for Civil Engineering Purposes for conducting the 

Atterberg limit tests by the casagrande method to ascertain the Liquid Limit (LL) and 

the Plastic Limit (PL) and also in the test for the determination of the specific gravity 

was followed (BS 1377). 

RESULTS AND DISCUSSIONS 

The chemical composition of CCA as given by Adesanya and Raheem (2011), which 

makes it possible to be used as a pozzolan, is presented in Table 1. The results shows 

that the combined SiO2 + Al2O3 + Fe2O3 (Silicon dioxide, Aluminium oxide, Ion 

oxide content) is 78.30% which meets the ASTM C618 – 78 minimum limit 0f 70%. 

The chemical properties of CCA are therefore adequate in Pozzolana. Table 2 shows 

that CU and CC are 8.50 and 1.18 respectively, which describe the soil to be well 

graded thus, meeting the design requirements since it possesses a balanced particle 

distribution. The result of Atterberg limit test performed on the Laterite soil, the 

average plasticity index is 17.33%  and specific gravity is 2.49 which meets the 

stipulated value and indicates that the soil is good and cohesive (BS 1377).  

The cigar test gives an average broken length of 7.35cm, which falls within the range 

of 4cm and 8cm limit therefore showing that the laterite soil is good for producing 

bricks, but not organic, as it did not give out a misty smell (UNCSH, 1987). The result 

of the field test on the soil showed that it is not sticky to touch and therefore has low 

clay content. Presented in Table 3, is the test result of water absorption test performed 

on the bricks which shows that the bricks meet up with ASTM C 67 specification of 

8% for Engineering blocks, which infers that the bricks produced can stand moist 

condition in service and will not crumble in water but will be susceptible to 

weathering. 

The results of the compressive strength development with hydration period of 7, 14, 

21 days for all percentage stabilization at varying percentage cement admixture are 

presented in Table 4. The maximum compressive strength recorded at 21 days were 

1.45 N/mm
2
, 3.65N/mm

2
, 4.76N/mm

2
, and 5.21N/mm

2 
for the 0%, 1%, 2%,and 3% 

cement admixture respectively, attained at 6% CCA stabilization, the values increases 
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with stabilization and then decreased slowly as the percentage stabilization increased. 

At 1% cement admixture, the maximum compressive strength is higher than 

2.5N/mm
2 

and 2.8N/mm
2
 bare minimum requirement by the Standard Organization of 

Nigeria (SON) and the British Standard Institution for Mansory Units, Cratera (1985). 

Table 5 shows the test result on abrasion performed on the bricks. It can be said that 

the bricks are less susceptible to abrasion due to wind and water as compared to 

lateritic soil in Olaoye and Izam, 2004 study. The more the weight of the bricks the 

less prone they are to abrasion. However, if the surface is well treated with improved 

surface finish of cement plaster, it will resist abrasion better. 

Table 3: Density, Erosion Resistance and Water Absorption of Bricks containing 

               3% cement admixture. 

CCA content (%) Density 

(Kg/m
3
) 

Erosion Resistance 

(Grade*) 

Water  Absorption 

(%) 

0% 1734 1 11.45 

2% 1782 2 10.87 

4% 1814 2 10.70 

6% 1826 3 9.40 

8% 1867 4 6.50 

10% 1892 4 8.20 

* Grade 1 – Very weak washability resistance,  

   Grade 2 – Weak washability resistance,           

   Grade 3 – Medium washability resistance,  

   Grade 4 – High washability resistance,    

   Grade 5 – Very high washability resistance.  

 

Table 4: Compressive strengths (CS) test on CCA stabilized Bricks at Varying OPC admixture.  

CCA 

content 

(%) 

CS @0%OPC    

      (N/mm2) 

CS @1% OPC 

      (N/mm2) 

CS @2% OPC 

      (N/mm2) 

CS @3% OPC 

      (N/mm2) 

   7  14  21     7     14     21      7 14  21      7 14  21  

0 0.33 0.42 0.58 0.71 0.92 1.87 1.83 2.12 2.78 2.28 2.87 3.02 

2 0.38 0.57 0.78 1.02 1.93 2.56 2.22 2.65 3.43 2.99 3.22 3.64 

4 0.44 0.62 0.93 1.14 1.54 3.03 2.18 2.98 3.96 3.25 3.43 4.80 

6 0.92 1.07 1.45 1.98 2.67 3.65 2.43 3.16 4.76 3.02 3.87 5.21 

8 0.86 0.92 1.28 1.81 2.18 3.31 2.27 3.91 4.13 2.85 3.31 4.47 

10 0.69 0.85 1.18 1.63 2.19 3.18 2.10 2.67 3.18 2.71 3.18 4.03 

 

Table 5: Abrasion test on the CCA stabilized Laterite Brick containing 

               3% cement admixture. 

CCA 

content (%) 

Weight 

Before 

Brushing 

W1(g) 

Weight After 

Brushing 

W2(g) 

Loss In 

Weight 

(g) 

% Loss In 

Weight 

Depth Of Penetration 

(mm) 

0% 5126 5118 8 0.10 0.82 

2% 5253 5248 5 0.06 0.49 

4% 5321 5316 5 0.06 0.14 

6% 5384 5381 3 0.04 0.11 

8% 

10% 

5631 

5753 

5628 

5750 

3 

3 

0.04 

0.04 

0.07 

0.04 
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CONCLUSION 

The chemical analysis of the corn cob ash (CCA) shows that the combined  SiO2 + 

Al2O3 + Fe2O3 was found to be 78.30% of the total composition of ash, it thus meet 

the requirement for alternative stabilizer (Pozzolana) and reduces cost. The result 

obtained from 21 days dry compressive strength of bricks were 3.65N/mm
2
, 

4.76N/mm
2
, and 5.21N/mm

2 
for 1%, 2%,and 3% cement admixture respectively at 6% 

stabilization with corn cob ash (CCA). The bricks are therefore recommended for use 

in load bearing walls for bungalows and animal pens. CCA stabilized bricks can 

withstand moderate weather conditions in service especially with faces plastered to 

avoid early deterioration. 
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In recent times, Abuja, the Federal capital city of Nigeria has witnessed an extensive 

use of innovative building materials including Expanded Polystyrene (EPS) in 

housing delivery. This is in the quest to develop alternative local building materials to 

the conventional sandcrete blocks, which is of increasing high cost and import 

dependent. This paper therefore, reports a comparative study on the use of EPS 

materials over the sandcrete blocks in masonry works in FCT, Abuja. Data for the 

research were obtained through interview schedules and observations from five (5) 

selected case studies of housing projects built with EPS panels in Abuja and 

compared with other housing projects constructed with sandcrete blocks with the aim 

ascertaining the comparative advantages of EPS panels over the conventional walling 

materials. Over one hundred and twenty (120) building professionals (Architects, 

Engineers, Buildiers and Quantity Surveyors) involved in the construction of these 

projects were interviewed. Analyses of the findings indicate that EPS buildings 

demonstrate high thermal insulation capacity, light weight, faster time, higher 

strength, greater structural stability and cost effectiveness. The paper concludes that 

EPS panels are better alternatives to the conventional sandcrete blocks and should be 

used in place of the former in housing delivery in Nigeria.  

Keywords: Abuja, building materials, expanded polystyrene, urban housing 

INTRODUCTION 

Housing is a reflection of the cultural, social and economic values of a society. It is in 

particular a cultural phenomenon, which finds expression in a people’s ability to meet 

their needs of shelter in the context of their communities. The role of culture in 

housing is predominant despite the moderating effect of economics, climate, and 

technology known to them. Housing, a subset of traditional architecture, evolves from 

the culture of a community in accordance with the lifestyle of its people, the materials 

of construction available, and technical possibilities open to them (Gardi, 1973; 

Adedeji, 2010). The most visible and obvious consequences of urbanisation in 

developing countries, such as Nigeria, is often rapid deterioration of urban housing 

and living conditions (Lewin, 1981). This is traceable to the fact that urbanisation 

leads to explosive population growth, which is occasioned by a phenomenal leap in 

the quantitative housing needs of the populace (Diogu, 2002). The housing needs are 

not matched by effective demand since the large majority of the populace does not 

                                                           
1
 ibukunoluwawa@yahoo.com 

2
 yomi_adedejiy2k@yahoo.com 



Ogundiran and Adedeji 

 

1034 

have the wherewithal for adequate housing. According to Adejumo (2008), the rate of 

provision of new housing stock has lagged severely behind the rate of population 

growth in Nigeria resulting in staggering housing deficit requiring an annual 

production of more than 70,000 housing units to cope with the population trend 

(Onyebueke, 2002; Isimi, 2005; Okedele et al, 2009). This deficit is more noticeable 

in the urban centres. 

The rapid increase in the population of urban centres has resulted in an increase in the 

cost of living because of higher demand on urban commodities. There is a dearth and 

high cost of urban land, and high cost of housing, which is often in short supply and 

out of the economic reach of the majority of the urban households (Oladapo and 

Olotuah, 2007). The urban centres are populated by a large mass of people on low 

wage and who face irregular employment. This segment of the urban population is 

indeed poor, and is constrained to limited, insufficient, crowded, cold and dirty shelter 

and a generally degraded environment. These are the urban poor who are subjected to 

a life characterized by precarious conditions of nutrition and health, little or poor 

material possessions (Olotuah, 2010).  

As stated by Olotuah and Ajenifujah (2009), most urban centres in Nigeria are 

characterized by high densities of buildings, the crowding of large numbers of people 

into those buildings, inadequate spaces for open air between houses, poor health, 

substandard housing, and acute environmental and sanitary problems. The shortage of 

affordable and decent accommodations for the urban poor is thus a major housing 

problem in Nigeria. In large urban centres like Abuja, poor housing conditions often 

manifest in the high numbers of people living in one room and paying exorbitant 

rents. This is physical overcrowding, which is a determinant of two major types of 

problems namely, a health hazard and harmful social behaviour. Overcrowding is a 

hazard to health where sleeping accommodation is congested and ventilation is poor. 

Infectious (air and water borne) diseases spread very fast under such conditions 

(Amado et al., 2007). Recently, in the most developed countries, it has been verified 

that the traditional and conventional technologies used for construction and 

maintenance of buildings are inefficient and resource wasteful due to enormous 

amount of resources consumed. This situation leads to an increasing demand for 

further development of their technologies (Ghosh, 2002).  More rational constructive 

processes can be implemented with the introduction of new production technologies 

that allow unique modular designs, high strength and load bearing capacity materials, 

reduction of labour, materials, mass, time and fund. Such reduction becomes possible 

through the use of Expanded Polystyrene (EPS) initiative (Adedeji et al., 2011).  Such 

initiative allows the reduction of mass in construction through the use of lightweight 

and heavy insulated envelope wall and ceiling panels. Thus, the EPS initiative can be 

classified as a better rationalisation of resources in construction. 

Expanded Polystyrene Initiatives  

The American Society of Testing and Materials (ASTM) defined Expanded 

Polystyrene (EPS) as a type of foamed plastic formed by the expansion of polystyrene 

resin beads in a molding process (Arellano and Stark, 2009). The resulting EPS block 

from the molding process is used in various areas of application ranging from 

embankments and abutments for roads and bridges in road construction (Styropor, 

1993) and for various other applications in building construction. 

In building construction, EPS blocks are cut into various predetermined standard sizes 

(EPSMA, 2009) suitable for use in areas of walls, floors, stairs, cornices and fascias 
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and decorative moldings. For example, EPS panels used for walls with thicknesses 

ranging from 40mm to 100mm sandwiched between two plan-parallel electro-welded 

mesh sheets called cover meshes (having a clear spacing of between 13mm and 19mm 

from the EPS core), and inclined diagonals wires in between that go through the EPS 

core and that are welded to the cover mesh’s line wires results in a lightweight three 

(3) dimensional truss system with a high inherent stiffness (Matz et al., 2007). 

EPS 3-Dimensional Components 

Expanded Polystyrene 3-dimensional components are thin-walled reinforced concrete 

sandwich elements which can transfer compression and shear forces in the plane of a 

wall. The concrete layers so applied either manually or mechanically are of at least 

40mm thickness on both sides. The concrete performs two functions. Transfer of 

compressive forces on one hand and the protection of the reinforcements against 

corrosion on the other hand. For useful protection against corrosion, a minimum 

concrete thickness of 40mm is required inside a building while a minimum of 50mm 

is required outside. The flexural resistance perpendicular to the plane of wall is 

limited; hence buildings erected with these components have all elements 

interconnected with one another thereby forming a box-like structure (Matz et al., 

2007). The panel receives its strength and rigidity from the diagonal spacer wires 

welded to the welded wire fabric (cover meshes) on each side thereby producing a 

truss behaviour which is very rigid and provides adequate shear transfer for composite 

behaviour (EVG, 2001). 

Although EPS panels were originally used predominantly for load bearing and non-

load bearing walls, they have also proved to be best suitable for different floor slab 

systems. In the floor slab system, the cover mesh used for the walls can also serve as 

bottom or top reinforcement of floor slabs. This reinforcement is sufficient for spans 

of up to approximately 3m; additional rebars can be arranged for spans of up to 

approximately 5m. Slabs with spans exceeding 5m must be provided with ribs which 

are reinforced with girders and additional rebars. The system allows spans of up to 

approximately 7m (EVG, 2001). The 3-dimensional system is unique in providing a 

fast, economical and easy construction system for both load bearing and non-load 

bearing applications (Matz et al., 2007) 

Advantages of EPS 3-Dimensional System 

Lightweight 

It is possible to control the density of EPS during the manufacturing process and it 

ranges from 15 to 22 kg/m
3   

for light fill applications. The low density is only about 1 

to 2% of the density of soil and rock making it a superior ultra lightweight fill material 

that significantly reduces the stress on underlying sub-grades (EPSMA, 2009). 

Traditional earth materials from soils and rocks are heavy and can cause settlement, 

instability or lateral pressures. Other lightweight materials such as foamed concrete, 

wood chips, soil and wood fibre have higher densities, limitations in handling and can 

be weather sensitive thus requiring staged construction and/or preloading, surcharging 

and draining (www.geofoam.com). The ultra lightweight of EPS is not surprising 

when it is understood that as a result of advanced manufacturing technologies, EPS is 

98% air captured within a 2% cellular matrix (BPF, 2008). 

The lightweight nature of EPS has a lot of advantages. A standard panel weighing 

only 5.5kg can easily be set in place or stacked using a 1 or 2-man crew. Costly site 

equipment such as cranes and hoisting implements are not required for setting up the 
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structures (EVG, 2001). These advantages in on-site handling and transportation bring 

significant economic benefits whilst considerably reducing health and safety risks 

associated with the lifting of heavier materials. It is therefore an excellent substitute 

for infill materials and ballast where it also brings load and fill times down in time-

critical building projects (BPF, 2008). 

High Strength and Load Bearing Capacity 

In spite of the lightweight nature of EPS, its structure brings the benefits of 

exceptional compressive strength. This has made it suitable for use in areas of 

construction and civil engineering applications (BPF, 2008). In order to prove the 

strength of EPS, several research institutes across the globe have carried out several 

tests whose results have shown that EPS panels can serve as wall panels for multi-

storey buildings and as slab panels for residential buildings, office buildings and 

industrial buildings (EVG, 2001) and as structural base infill in roads (Arellano and 

Stark, 2009), railway and bridge infrastructure (BPF, 2008). 

A test was carried out on EPS 3-dimensional slab by the Insteel Construction Systems 

of Brunswick, GA., USA where 52 bags of cement weighing above 4000kg were 

placed on a 150mm x 1200mm x 2700mm slab. The total load including dead weight 

of the slab amounts to more than 1400 kg/m
2   

which is at least twice the load in usual 

residential buildings (EVG, 2001). In another test performed on a block-molded EPS 

specimen with a density of 21kg/m
3   

to check the typical uniaxial compression stress-

strain response of an EPS – block specimen, Arellano and Stark (1999) reported that 

the EPS did not typically exhibit failure like other solid materials used in construction 

(metals, concrete, wood) by a physical rupture of the material when uniformly loaded. 

Unique Design Opportunities 

The ease of cutting or molding of EPS allows the factory production or on-site 

preparation of complex shapes to match the most demanding architectural and design 

requirements (BPF, 2008). As a perfect fit for the philosophy of ‘Less is More’, EPS 

gives the designers a unique product that works in conjunction with other more 

traditional materials to solve construction problems with unprecedented strength and 

stability (EPSMA, 2009). Due to the load bearing capacity in plane of panel a lot of 

wide open structures which are not possible or feasible with conventional building 

materials can be built (EVG, 2001). Domes and roofs without internal support can be 

easily built. 

Satisfaction of Green Building Material Requirements 

Green building materials according to Spiegel and Meadows (1999) are composed of 

renewable, rather than non-renewable resources. Green materials are environmentally 

responsible because impacts are considered over the life cycle of the product. EPS is 

not just a foam for insulation, but an innovated building material that can be used in a 

wide variety of construction projects Whether used as a standalone component or part 

of a highly engineered building system, EPS insulating capabilities contribute to 

increased energy efficiency (EPSMA, 2009). Energy efficiency is also an important 

feature in making a building material environmentally sustainable. The ultimate goal 

in using energy-efficient materials is to reduce the amount of generated energy that 

must be brought to a building site (Jong – Jin, 1998). When used for sheathing, 

roofing or below –grade installation, EPS play a key role in a building’s ability to 

comply with ASHRAE 90.1 – 2001, a benchmark requirement for most green building 

programs (EPSMA, 2009). The EPS Molders Association (EPSMA, 1999) also 
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reported that life cycle analysis have shown that EPS reduces global warming and 

therefore opined that EPS is an ideal choice for green building designs, offering 

tangible environmental advantages with long-term energy efficiency. According to the 

British Plastic Federation (2008), EPS offers exceptional eco-credentials and is 

therefore ideally suited to the new generation of eco-friendly building projects. 

Another goal of Green Building that EPS has met is localized manufacturing and 

reduction in jobsite waste and labour costs which reduces the impacts of transportation 

and through its use in innovative applications that improve the overall environmental 

performance of the building envelope (EPSMA, 2009). 

RESEARCH METHODOLOGY 

Primary data were collected and used for the research. The main research instruments 

for data collection were interview schedule and observations from selected case 

studies. The interview schedule designed to investigate 25 variables on housing 

materials, structured in question form and written in English language, was targeted to 

elicit responses from clients and professionals in the building industry on the use of 

these materials. The selected professionals (Architects, Engineers, Quantity Surveyors 

and Builders) that were involved in the designs and supervisions of these projects 

presented their opinions on the subject. The addresses of these professionals were 

obtained from the Physical Planning Unit of their respective institutions. Interview for 

the professionals were conducted in their respective offices and construction sites on 

one on one basis using the interview schedule. Observations were also made from five 

hundred and twenty housing units constructed with EPS materials investigated and 

compared with similar buildings constructed with sandcrete blocks through case 

studies. Most of these buildings located in Mount Pleasant Estate of Mbora District 

constructed by Citec International Estates Limited where EPS was used for the 

construction of walls, floors, and fascias. Houses built outside the estate which were 

owned by individual clients and located in districts of Gwarimpa, Gudu, Asokoro and 

Kubwa in Abuja were also investigated. In these privately owned houses, EPS were 

used in floors and fascias. Analysis of the interview schedule was carried out using 

frequency Table 1. 

Apart from the interview and observations made from case studies, laboratory tests to 

determine the strength, load-bearing capacity and thermal efficiency of EPS would 

have been necessary. But these have been carried out by earlier researchers as reported 

in the literature review (EVG, 2001; Arellano and Stark, 2009; BPF, 2008). 

ABUJA, FCT 

Abuja, city in central Nigeria, capital of the country, located in the Federal Capital 

Territory. Abuja officially replaced Lagos as the capital in December 1991, after 15 

years of planning and construction. The city is located in a scenic valley of rolling 

grasslands in a relatively undeveloped, ethnically neutral area.  



Ogundiran and Adedeji 

 

1038 

 

Fig. 1 Map of Abuja 

Source:Microsoft Encarta (2009) 

Thus, planners hoped to create a national city where none of Nigeria's social and 

religious groups would be dominant. A large hill known as Aso Rock provides the 

backdrop for the city’s government district, which is laid out along three axes 

representing the executive, legislative, and judicial branches. Government agencies 

began moving into the new capital in the early 1980s, as residential neighborhoods 

were being developed in outlying areas. Abuja has a population of more than 450,000 

people.  (Microsoft Encarta, 2009). 

 

FINDINGS AND DICUSSIONS 

The case study selected for this study is Mbora Mount Pleasant Estate. The estate is 

currently in four phases (I-IV) of over three thousand (3000) housing units. Phases I 

and II constructed 2003- 2006 were mixture of prefabricated concrete panels and 

conventional sandcrete blocks. Houses in these phases are combination of bungalows, 

storey and terrace buildings. While phase III which built between 2007-2008 was 

constructed with conventional sandcrete blocks, phase IV constructed with EPS 

materials started in 2009 till date. 

500 housing units were selected from phases III and IV i.e. 250 from phase III and 

250 from phase IV. Housing selected for study comprises of Bungalow, 2- Storey 

Buildings and Terrace Buildings as shown in Table 1 below: 

Table 1: Housing Types Investigated 

s/no Housing Types 

(Conventional) 

Housing Types (EPS) Frequency % 

1 Bungalow Bungalow 280 56 

2 2 Storey Building 2 Storey Building 200 40 

3 Terrace Building Terrace Building 20 4 

Source: Researcher’s data (2012). 
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Materials for the construction of the substructure of the examined buildings in both 

Phases III and IV were conventional sandcrete foundation walls. The only difference 

was the inserted starter bars on the oversite concrete of the EPS buildings. These 

starter bars which were inserted either before the casting of the oversite concrete or 

after the oversite concrete was cast are usually high tensile reinforcing steel of 

diameter 10mm protruding 1000mm above the oversite concrete and at 600mm centre 

to centre spacing. When the dowel bars were inserted after the oversite concrete has 

been cast, they are considered as part of the superstructure. In all the examined 

buildings, the starter bars were inserted after the oversite concrete has been cast, hence 

considered as part of the superstructure. The starter bars so inserted are to give the 

EPS wall panels a firm anchorage to the concrete slab.  This means that the materials 

for the construction of the substructure for both EPS and the conventional sandcrete 

block houses were the same except for the insertion of starter bars in the former. 

The walls of the housing units in Phase III were mainly sandcrete blocks of 150mm 

and 225mm with cast lintels on all the windows, doors, archways and other openings. 

The walls of all these conventional housing units were tied together by a course of 

ring beam which also supports the roof members, whereas the walls of housing units 

in Phase IV were made of EPS panels of 100mm width arranged together in their 

modular sizes of 1200mm by 3000mm with the use of splice meshes to join the panel 

reinforcing meshes together. Lintels were absent on all the openings and archways, 

and also ring beams   not used. 

The roofing, ceiling and general finishing of both Conventional sandcrete block and 

EPS housing units were done the same way using the same materials. 

Both EPS and Conventional Housing units were in terms of materials similar in 

foundation, window, ceiling, roof, electrical and mechanical fittings, tiling, painting 

and other finishes but differ in walls, lintels, fascia and ring beams. 

Summary of Comparative Analysis of the estimate of these buildings are reflected in 

Table 2 below. 

The above analysis shows a significant difference in the cost of walls and fascia of 

EPS panels over the conventional sandcrete blocks which is the focus of this study. 

This difference can be attributed to the absence of lintels and beams in EPS housing 

units but which are indispensable in the construction of houses with sandcrete blocks. 

In addition to this, the difference can also be attributed to the low cost of labour 

involved in the construction of EPS walls. Lesser number of labour is required for the 

erection of walls and the time required for the construction is greatly reduced. This 

comparative advantage noted above is in consonance with what  Matz et al (2007) has 

observed that 3-dimensional system is unique in providing a fast, economical and easy 

construction system for both load bearing and non-load bearing applications. 

Interactions with the consultants (architects, civil engineers, builders) and contractors 

who were directly involved in the use of EPS for construction also revealed that EPS 

wall panels were easier to carry because of their lightweight and that the erection did 

not require any special skills. They reported that because of the lightweight and ease 

of construction, EPS walls erection was faster than the conventional sandcrete blocks, 

which corroborates what British Plastic Federation (2008) has asserted. 

In order to ascertain the energy efficiency of EPS material, the interview conducted 

with the occupants of finished EPS housing units noted that use of fans and air 

conditioners in houses are unnecessary and yet comfortable inside the houses even 
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when the external temperature is high. This observation confirms that EPS uses less 

operational energy and hence energy efficient, which is an advantage over the 

conventional sandcrete blocks earlier observed by Jong-Jin (1998) and EPSMA 

(2009). It was further observed that in spite of the advantages of EPS, the usage has 

been limited to few developers that use it extensively in the development of some 

estates in Abuja city. These developers either produce or have direct linkage with the 

manufacturers who produce it. Few individuals patronize the use of the material in the 

construction of houses partly because of inadequate information on the material or 

relatively costly compared with. 

Table 2:  Comparative Summary between the Bills of Quantities of the Project 

Constructed with Conventional Sandcrete Blocks and that constructed with the 

Expanded Polystyrene (EPS) 

S/No Elements'Summary Conventional Recommended EPS Differences % of Difference

1 Substructure 2,577,200.00        2,577,200.00            -                      

2 Walls and Fascia 4,082,635.00        3,102,838.77            979,796.23       32

3 Concrete Work 247,640.00            247,640.00                -                      

4 Roofs 3,041,965.00        3,041,965.00            -                      

5 Window 1,263,240.00        1,263,240.00            -                      

6 Doors 467,400.00            467,400.00                -                      

7 Finishings 3,894,186.00        3,894,186.00            -                      

8 Fittings 585,000.00            585,000.00                

9 Services 1,633,920.00        1,633,920.00            -                      

10 External Works 166,440.00            166,440.00                -                      

11 Contingencies 448,990.65            424,495.74                24,494.91         6.00                      

Total 18,408,616.65      17,404,325.51          1,004,291.14   

Source: Researcher’s data (2012). 

 

POLICY IMPLICATION AND RECOMMENDATIONS 

The Nigerian urban housing is faced with multi-faceted housing challenges ranging 

from access to finance, inadequatecy in terms quantities and qualities, materials and 

technology among others. The intelligent adoption of EPS material will ameliorate 

some of these challenges towards achieving efficient housing delivery in Nigeria.  The 

usage of EPS will facilitate modular design and construction in the building industry.  

This is because of the geometric nature of EPS that helps to ensure structural stability 

and uniform load transfer between the layers.  Professionals and stakeholders in the 

building industry can easily visualise with clearer perception their proposed housing 

projects, thus, making materials and cost planning easier. 

Although the study revealed unparalleled advantages of EPS in terms of short time of   

operation, lesser labour and reduced cost of construction, its usage in construction of 

houses is very low. This is partly due to low level of awareness on the part of 

professionals and the public and its non-availability in the market. In view of this, 

Government agencies and stakeholders in the building industry should accept these 

concepts as proposed in this research to give a wide publicity to them and make the 

proposed building materials available in the market for users. EPS should be used in 
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public housing projects to demonstrate government’s sincerity and to create awareness 

within the Nigerian populace.  Specialisation on building materials at entrepreneurship 

scale should be facilitated to generate employment opportunities for teeming 

unemployed youths. Small scale entrepreneurship production workshop should be set 

up on-site for production and easy replication of building components thus facilitating 

employment generation. In the alternative, standard building components can be 

purchased off-site to be assembled with few workers and within a short period of time.  

CONCLUSIONS 

This paper has reviewed the comparative advantages of expanded polystyrene (EPS) 

panels in housing delivery in Nigeria. It asserted that EPS has overiding advantages 

over the sandcrete block masonry in urban housing delivery in Nigeria. It further 

stressed that mass production and wide publicity should be given to the material to 

ensure cost-efficiency and better patronage in construction of housing units. In 

addition, more research efforts can be intensified on the material towards achieving 

sustainable housing delivery in Nigeria. 
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TRENDS IN RESIDENTIAL LAND VALUES IN AKURE, 

NIGERIA 

Bamidele M. Ogunleye
 1

 
School of Environmental Technology, Department of Estate Management, Federal University of 

Technology, Akure, Nigeria,  

The study examines the trends of residential land values in Akure - a medium sized 

city in south - western part of Nigeria. The main thrust is to identify how land values 

have changed over a time frame of 5 years (1996-2010) and the kind of trends land 

values follow in this city. To achieve this, the city was stratified into three residential 

neighbourhoods. The various practicing estate surveying and valuation firms in Akure 

were contacted to get information on land values in these residential neighbourhoods 

within the city. Statistical averages and time series analysis were used in the analysis 

and presentation of the data.  The result showed that land values experienced an 

upward increase in different areas and at different times but the increase is more 

pronounced in the low density residential neighbourhood. The study recommends 

deliberate and innovative approaches which will solve land affordability problems 

and its attendant rising values. The findings of this paper will be useful for an 

understanding of the property market in Nigerian cities and other parts of the 

developing country. The result of which will also be beneficial for investors and 

policy-makers in their decision-making processes. 

Keywords: land value, trend, land use, urban land 

INTRODUCTION 

 Urban land values constitute an important aspect of study in urban research where the 

emphasis is laid primarily on spatial analysis. Urban land values are not uniformly 

distributed in cities. The city centre records highest land value in almost all cities of 

the world (Akhma, 2004). Land values are affected by different factors like location of 

plots, amenities, taxes, environmental conditions and others. Thus land values of an 

area are the outcome of an intricate and inter – related factors. 

Residential land use, among the various competing urban land uses, is the largest  

consumer of land in urban areas. Consequently, it is usually the focus of urban 

research. This has been confirmed through the works of many urban researchers like 

park Burgess and MeKenzie (1925) on American cities particularly in Chicago, 

Mabogunje (1968) on  Frishman (1977) 0n Kano; Olaore (1981) on Kaduna; Okpala 

(1981) on Enugu and Onisha. Other studies on the importance of residential land use 

in urban areas include those carried out by Onakerhoraye, (1984) on Benin; Omirin 

(1998) on Lagos; Okewole (1998) on Bodija; Egunjobi (1999) on Nigeria cities 

generally, Olayiwola (2000) on sustainable city development in Osun State, Nigeria 

and Oduwaye(2001) on residential land use in Lagos State       

                                                           
1 bamidelemuks@yahoo.com 

 



Ogunleye 

1044 

Most of these studies show that urban areas are of enormous political, social, 

economic and cultural importance to the various countries in which they are located. 

The importance of cities in societal development is due to their unique role as centres 

of innovation, adoption and diffusion and growth points. Cities therefore propel the 

growth of societies and are able to attract to themselves large numbers of people from 

the hinterlands. 

The market forces of demand and supply, especially of land and housing, are basic 

factors influencing variation in land values in urban areas. Abiodun (1985) elucidates 

this point further and argued that the rapid increase of urban population in Nigeria had 

brought with it many problems associated with the difficulties of providing basic 

infrastructures. 

Akure, a medium sized metropolis in Nigeria is a typical example in the history of 

growth and development of towns in Nigeria.  There is large scale of development 

since thechange in the administrative status of the town in 1976 from divisional and 

provincial headquarters to its present status as a state capital.Also commercial and 

industrial establishments have been located in the town. This stimulated the demand 

for residential, commercial public services and employment opportunities. With all 

these developments, it was obvious that economic activities will be grossly affected. 

Prominent among these, is the real property market which has a direct impact on the 

people as the values of residential properties have continued to rise. Concentration of 

activities has continued to witness influx of people from all works of life. These 

additional numbers of people need to be provided for in terms of accommodation 

whose gestation is always longer than the time taken by people to migrate into the 

town. Since the existing housing stock has not been able to satisfy its demand, both 

capital and rental values continue to rise. This rise in value cannot solely be attributed 

to population increase as a number of other factors such. 

  These fluctuations in land values are of great importance to estate surveyors and 

valuers since they provide vital information about the capital values of land. It is 

equally important to determine the trends in land values in order to predict future 

levels which help to show realizable income from real property investments. These 

levels of income from real property investments are useful in evaluating the viability 

of such investments. 

The aforementioned statements call for adequate research into residential land value in 

order to guide policy direction of government institutions, professionals and 

individuals.  In view of the foregoing, this study seeks to analyse the trends which 

these residential land values follow in Akure, Nigeria.    

THE STUDY AREA 

Akure is a traditional Nigerian city and like other traditional Yoruba towns in the 

country, it existed long before the advent of British colonial rule in the country. The 

city is located within Ondo State in the South Western part of Nigeria. Ondo State is 

one of the 36 states of Nigeria. It lies approximately on latitude 7
0 

15
1 

North of the 

Equator and longitude 5
0 

15
1 

East of the Greenwich Meridian. Akure is a medium- 

sized urban centre and became the provincial headquarter of Ondo province in 1939. It 

also became the capital city of Ondo State and a Local Government Headquarters in 

1976. Consequently, there was heterogeneous massing of people and activities in the 

city (M.W and H, 1980). The city’s morphology has changed over time to assume its 
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present status with its attendant land and housing problems, as experienced in similar 

medium sized urban centers in Nigeria. 

. The increased relative political influence of Akure as a state capital since 1976 has 

greatly promoted its rapid growth and increased socio-economic activities resulting in 

its spatial expansion from an area of about 16 squares kilometers in 1980 to about 30 

square kilometers in 2000 (Ministry of Works, Lands and Housing, 2000). The 1991 

national population census however, puts the population of Akure at 239,124 and its 

estimated population in 2006 was 353,211 (NPC, 2006). At present using a growth 

rate of 3 percent, the city is estimated to have over 397,540,000 people. As a result of 

its designation as a State Capital in 1976, Akure experiences more accelerated growth 

and more serious problems compared to other towns in Ondo State (DHV, 1984).  

 THEORETICAL ISSUES 

It is widely recognized that many theories have been formulated in the study of urban 

systems. These theories are both descriptive and quantitative in nature. Among the 

models that have helped to explain city morphology are the Burgess (1925) 

Concentric Zones Model; Hoyt’s (1939) Sector Model; and Harris and Ullman’s 

(1945) Multiple Nuclei Model. These three models are described as ecology models. 

Other models include the social Area Analysis and factorial Ecology. Some of the 

models are not so general but they deal with specific urban features. Wingo’s (1961) 

and Alonso’s (1964); land use model are micro economic models of urban land use 

while earlier works of Richardo and von. Thunen (1893); presented some notable 

theories on agricultural land use. Winch (1945); Zipf’s (1949); and Chapin (1965); 

“Least Effort Principle” were formulated to explain urban mobility. Firey (1947), 

introduce the role of culturally rooted values and social behaviour in the determination 

of the city structure; while Kno’s (1962); study on Topeka confirmed the spatial 

variation in land values in cities. In the area of urban land values, the concept of 

accessibility has been adopted by scholars to structure the value of urban lands. These 

efforts had their origins in the early works of von thunen and Richardo, (Herbert, 

1982). The principle of Bid Rent functions was established by Hurd (1903), and this 

has been confirmed by later works (Ratcliffe, 1949; Alonso 1964); among others. The 

summary of their findings confirmed that the nature of the city land uses is a process 

that changes with the economy. 

Though, many of the studies relating to urban land value carried out in many parts of 

the world were done under social, cultural, economic and political situations different 

from the Nigeria situation. Therefore, their adoption to the Nigeria situation cannot 

provide a perfect explanation Nigeria’s urban problem. The outcome of such 

researches could only be used as guides to solving problems in developing countries 

generally and in Nigeria in particular. To solve problems of residential land use in 

Nigeria, there is the need for local researches to unravel the peculiarities of our own 

situation 

  In the Nigeria context, considerable amount of works have been done by scholars in 

various disciplines to explain the determinants, structures and effect of residential land 

use in Nigeria urban areas. For example Mabogunje (1961, 1962); undertook the 

ecological analysis of Lagos and the growth of residential districts in Ibadan. He 

concluded that the growth of these cities were due to growth by fission and spatial 

expansion Mabogunje’s works also showed the relevance of the Multiple Nuclei 

model as applicable to Lagos and Ibadan. Sada (1968 and 1972); examined the effect 

of political factors on the geography of Lagos and investigated the residential land 
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uses in Lagos during which he explained the relevance of traditional models. 

Oduwaye (2001) examined residential land use and land values in metropolitan Lagos. 

The findings revealed that there is a significant relationship between quality of 

residential neighbourhoods and socio-economic characteristics of respondents and that 

the prices of residential apartments are cheapest and highest in high and low density 

neighbourhoods respectively. Apart from the fact that Oduwaye’s study is on mega 

city, it basically studied land value and its determinants. Ogedengbe, et al (2002) 

examines the trends in residential property values in Federal Capital Territory (Abuja), 

taking Maitama and Garki districts as the case study and concluded that property 

values within the two districts maintain an upward trend throughout the period. 

However, the study discussed only the rental values of residential properties.  

Olaore(1991) researched into values of land and rentage of shelter in Kaduna where 

only the rent  which may not necessary be the income flow of properties were 

analysed. 

In Nigeria, the literature on urban land use indicates a strong adherent to the 

conventional land use planning approach. Most major cities including Lagos, Kaduna, 

Port Harcourt, Onitsha, Enugu, Aba and some in other parts of Niger Delta region 

have been developing with the conventional land use approach (Jiboye, 2005). This 

has generated diverse urban problems manifesting in the form of deterioration of cities 

into slums, pollution, congestion, unsanitary condition and epidemics. Nigerian cities 

are reputed to be the dirtiest, most unsanitary, least aesthetically pleasing and 

dangerously unsafe for living (Agbola, 2002). In addition however, past studies of 

land use in Nigeria have focused on availability of land for physical development and 

the evaluation of acceptability or otherwise of the Land Use Act of 1978 (Uchedu, 

1979; Olaore, 1983, 1985; Udo, 1990). Some focused on analysis of the provision of 

the implementation of the Act (Omotola, 1984; and Otonio, 1985; Egunjobi, 1990), 

while Onibokun (1995) examined the relationship of the law to urban land use 

planning and urban land prices and urban spatial pattern. Adeniyi (1987) contended 

that the use and misuse of land over time and space are indicators of cultural, 

economic, political and technological attributes of users and the laws under which 

they operate, while Omirin (2003) emphasized that access to land is a function of 

physical, economic, institutional and contextual factors Constraints to access can 

therefore emanate from any of these sources. 

   The literature reveals that recent analyses of urban land markets shows a growing 

concern fo determinants, structures and effect of residential land use in Nigeria urban 

areas but lacks land markets functions. In addition past studies have also not 

adequately focused on the land value pattern and the functioning of the urban land 

market that is germane to sustainable land use planning and city development in 

contemporary times.  

   Therefore, this current study is germane to understanding urban land use and 

property market dynamics in context of developing world by empirical determination 

of the trends in residential land values. The focus on empirical analysis of land value 

and the trends they followed will afford 

a richer understanding of the land markets and their effects on value and management 

that could aid and facilitate design of realistic land use planning policy and real estate 

markets in Nigeria and similar developing countries. 
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RESEARCH APPROACH 

The empirical research in this paper focuses on trends of residential land values in 

Akure. The case study was chosen on the pragmatic basis that it offers access to richer 

data than most towns in its regional setting of Ondo State as a result of its dual role as 

a state capital and local government headquarter as well as the seat of most federal 

establishment in the area. The study requires information on residential land values in 

the study area for 5 years (2006– 2010) and how these have changed over time.  There 

is no published data on land values in Akure. Questionnaires were also administered 

on practicing Estate Surveyors and Valuers. Data was measured based on five – year 

record (2006 – 2010) of Estate Surveyors and Valuers for residential land value in the 

study area and trend of values were obtained using regression model. 

  In addition, other relevant materials and data were sourced from published sources. 

The research also made use of base maps, street guides and master plan reports 

especially in delineating the residential analysis zone. Plot graphs were also used to 

document visually some of the information needed in the analysis of the research 

study in Akure. 

For the purpose of this study, the methodology used in existing literatures on urban 

land use planning such as in the works of Mabogunje(1968), Olaore(1981), 

Ayeni(1985) and Adedibu (1998) raised the need for delineation of urban area based 

on several criterion. Such criteria as established in these works may include land use 

types, economic structure, and land use density, physical qualities of neighbourhoods 

or political divisions. This research adopted physical quality of residential 

neighbourhood as delineation criteria. The study population was derived from 42 

traditional and modern residential neighbourhoods in Akure metropolis as classified 

by Ondo State Surveys (1990) 

 The residential neighbourhoods used for the questionnaire administration were further 

derived by classifying them into three categories. These were high, medium and low-

density residential neighbourhoods. Akure town was therefore stratified into three 

zones for the purpose of data collection. 

The core area is classified as high density areas as the buildings are characterized by 

overcrowding with high proportion of people living in single rooms (Olotuah, 2005).  

The medium density area includes most of postcolonial developments on the Akure 

urban space.   It is quite extensive, reaching to the present day sub urban 

developments. It radiates in all directions from the old city core. The facilities are also 

of higher grades, since the developments are more recent and space standards are 

more generous especially as the fringes are approached. Housing density is not as high 

as in the core areas and is classified as the medium density area. The low density is 

situated at the peripheral district. These are estates developed by government agencies 

in high compliance with development control ethics. The houses have uniformly high 

building standards and as such high representation by whatever quantity sampled. The 

questionnaire administered on the professionals was to elicit information on land 

value in these different residential neighbourhoods for a time frame of ten years (1996 

– 2010). Time series analysis was used in analysis of the data collected using 1996 as 

the base year. 

RESEARCH FINDINGS 

Analysis of sales value of land in Akure from 2006 to 2010 is presented in Table 1. 

The sales value of land in the low density area in 2006 that was about N4, 125,000 
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rose to N9, 750,000 in   2010. Land value in the medium density residential 

neighbourhood in 2006 was N 675,000 but became N1, 841,667 in 2010 while that of 

the high density neighbourhood rose from N437, 500 in 2006 to N925, 000 in 2010. 

Land values in all the neighbourhoods  are found to be increasing and the increase will 

continue to the nearest future.  

  The trend as shown in figure 1 revealed a general upward trend for the period under 

study but the value of land in the low density neighbourhood is higher than their 

counterparts. This was attributed to different levels of satisfaction being derived from 

the quality of neighbourhood and infrastructural facilities provided in the low density 

residential neighbourhood which are better than their counterparts.  

  Generally, the value of land in both medium and high density witnessed a marginal 

increase between 2006 and 2008. However, between 2009 and 2010, they experienced 

a sharp increase. These can be attributed to the level of development in these areas as 

a result of the influence of the programmes of Millenium Development Goals being 

undertaking in these areas. The land value in the low density area experienced a 

constant increase till 2010. This is attributed to physical, governmental and economic 

factors.  

Table 1: Analysis of average mean of land values in the study area 

Year  High density        Medium density          Low density 

2006     437500                 675000                         4125000 

2007     525000                 816667                         5208333 

2008     616667                 841667                         6500000 

2009     779167                 1008333                       8166666 

2010     9250000               1841667                       9750000 

Source: Field Survey, 2010 

Fig. 1: Trend analysis of land value in the study area  

 

Source: Computed from field survey, 2010 

SUMMARY AND CONCLUSION 

This paper has attempted to explain the trends of residential land value in Akure, 

Nigeria. The analysis which was based on the use of trend analyical technique showed 

that land values in Akure are not uniformly distributed. They vary from one residential 

neighbourhood and also within the same residential neighbourhood. The values in all 

the neighbourhoods were found to be increasing generally and this increase will 
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continue to nearest future. The value also increases towards the low density residential 

neighbourhood. The practical utility of these findings for policy formulation is that in 

planning for the use of land, there is the need for the public authority to devise 

strategies which can contribute to the amelioration of some of the residential land use 

problems and increase land availability in such areas by giving provision of residential 

land a topmost priority to curb excess demand. Hence the bottleneck involved in 

allocation of land and issuance of certificate of statutory right of occupancy should be 

made easier at Lands department of Ministry of Lands and Housing.  

  Another policy implication which can be drawn from findings of this study relates to 

the need for public authorities to prevent the emergence of the existing problems in 

the future residential land use in the major cities of this country. This suggests that 

adequate and effective measures to ensure residential land use development control 

should be introduced. 

   A number of models developed to predict land values in the study area may become 

tools useful to Estate Surveyors and Valuers in expressing valuation opinion 

especially in predicting future land values and in feasibility and viability appraisal. It 

is therefore recommended that practical approach should be taken to adopt the models 

to assist Estate Surveyors and Valuers make reliable judgments that would stand the 

test of times. 
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ASSESSING PROJECT GOVERNANCE STRUCTURES 

IN CONSTRUCTION PROCUREMENT: THE SEARCH 

FOR A UNIFIED THEORY 
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1
 and Deji Rufus Ogunsemi  
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An attempt at conceptualizing project governance has been made. Rather than 

commence with existing definitions of project governance, the work draws on 

literature in project management, public governance as well as corporate governance 

to construct from the basics what project governance is. The path leads to uncovering 

what we call the “5whs”   of project governance-a set of questions that delimit the 

scope of project governance as a construct within the construction procurement and 

supply chain management literature. We posit that an assessment of project 

governance frameworks in use calls for a unified theoretical framework. The intention 

for the wider research work is the unification of seven distinct theories - agency 

theory, transaction cost economic theory, social network theory, the theory of 

coordination, the transformation-flow-value theory of production, the stakeholder 

management theory, and the language /action perspective theory - into a synthetic 

theoretical platform for evaluating extant project governance frameworks in public 

sector construction procurement. This paper however discusses public sector 

construction procurement within principal-agent theory as a frame of reference, 

identifying four agent types and three distinct project governance challenges. We 

conclude with the research goals of the wider doctoral research and our plan to deploy 

a unified theoretical perspective to discourse upon the questions embodied by 

the“5whs” project governance construct. 

Keywords: adverse selection, construction procurement, collusion, project governance 

INTRODUCTION 

What is project governance? What issues should project governance frameworks 

address? This paper attempts to answer these two questions as part of a wider doctoral 

research work titled: “Analysis of project governance and project success in public 

sector construction procurement in Nigeria.” Is Project governance a relatively new 

construct of importance in the construction procurement and supply chain 

management literature as remarked by Aliza, Stephen, and Bambang (2011)? As far 

back as 1989, Winch (1989) deploys transaction cost economic insights in his analysis 

of construction projects where governance issues are mentioned. Granted Winch did 

not make any attempt at conceptualizing project governance in that paper, his later 

works (Winch, 2000; Winch, 2001) have consolidated the ideas espoused in that 

paper. The work of other researchers like Walker and Wing(1999);Vrijhoef ,Koskela 

and Voordijk(2003); Pryke(2004); Pryke and Pearson(2006); Ive and 

Chang(2007);Klakegg, Williams, Magnussen and Glasspool(2008); Levitt and 

                                                           
1
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Henisz(2009); and Roehrich and Lewis(2010) all bear on governance of capital 

construction projects. A common thing denominates all of this creative research 

output; none of them is done in developing Africa, yet adequate infrastructure 

provisioning is fundamental to development in Africa. The effective governance of 

infrastructure procurement and other capital project procurement is essential to 

successful project delivery .To the best of our knowledge; no attempt has been made 

in Nigeria to investigate the twin issues of project governance and project success 

within the public sector. 

We begin with a conceptualization of project governance. Drawing on governance and 

corporate governance and project management literature, the scope of project 

governance is carved out from first principles .The consequent definition captures 

what we dub the “5whs” of project governance. The 5whs of project governance 

forms the structure on which we intend to build the theoretical project governance 

framework for assessing the efficacy of extant project governance frameworks in use 

in multi-actor public sector procurement in Nigeria. Using the definitional boundaries 

encapsulated by the discovered 5whs of project governance, we illustrate the 

application of agency theory in public sector construction procurement.  Thereafter, 

we argue that a unified theoretical framework is required to address the inter-

organizational issues embedded in the 5whs conceptualization of project governance. 

In conclusion, we present a synopsis of the research goals of the ongoing doctoral 

work. 

Conceptualizing project governance  

 We are aware that project governance as well as related concepts like program 

governance and portfolio  governance have been variously defined by researchers and 

consultants (APM, 2011 p7 ;  Klakegg ,2009 ; Aliza et al , 2011 ; Regnery and 

Schwartz, 2007 ; Deenen ,2007; Turner,2006; PMI,2006 in Streton 2010). 

Nevertheless, we chose to advance a working definition of the phrase from first 

principles. Does this not amount to unnecessary reinventing of the wheel? Our choice 

to conceptualize project governance anew for this doctoral work is informed by two 

reasons. First we want to use the existing conceptualizations as a control basis, a 

reference point against which the robustness of our approach for defining a virgin 

concept will be judged. The second reason stems from the fact that project governance 

frameworks should be context-specific. Patel (2007) challenges organization to define 

project governance to suit their purpose, to create it as the backdrop, the context in 

which successful projects are realized.  In their study of project governance 

frameworks in United Kingdom and Norway, Klakegg et al (2008) posit that the 

findings will not be easily transferable to other countries especially those countries  

outside the developed world. Flyvberg et al (2003) alluded to by Klakegg et al (2008) 

reach a similar conclusion after investigating several international mega-projects. 

They posit that governance is relative; the same formula will not work everywhere. To 

this end we advance a working definition of project governance from the perspective 

of a responsible public sector project owner in a developing economy. We start by 

synthesizing ideas from project management, governance and corporate governance 

literature.  

A project is a temporary organization to which resources are assigned to undertake a 

unique, novel and transient endeavor managing the inherent uncertainty and need for 

integration in order to deliver beneficial objectives of change within constraints of 

time, cost and quality (Turner and Muller, 2003; Turner, 1993). Project governance is 

the governance of this temporary organization. But what is governance? Klakegg et al 
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(2008) posit that the term ‘governance’ is a term with different meaning depending on 

the context in which it is used. The etymological root of ‘governance’ is Greek with 

the meaning to steer, to guide (Wilson and Connell; undated).Wikipedia defines 

governance as the use  of institution, structures of authority and even collaboration to 

allocate resources and coordinate or control activity  in society  or the economy. Aliza 

et al (2011) allude to Rhode (1997) who defines governance as a non-hierarchical 

form of steering, where state and non-state actors participate in the formulation of 

public policy. The fact that governance is said to include non-hierarchical form of 

steering suggests that actors without formal authority (but presumably with moral 

authority) can be co-opted into governance. The life of the late Indian leader – 

Mohandas K. Gandhi is illustrative of this. Without a formal authority and without 

violence, Gandhi advocated for the independence of India. 

The organization  for Economic Cooperation and Development (OECD 2004) submits  

that governance has to do with  the formal and internal arrangement  that determine 

how public actions  are carried out from the perspective of maintaining a country’s 

constitutional values  in the face  of changing actors and environments.  The mention 

of informal arrangements here resonates with the non-hierarchical steering mentioned 

earlier by Rhode. Noteworthy in the OECD definition is the allusion to a country’s 

constitutional values. Linking governance to constitutional values imbues governance 

frameworks with a measure of stability or permanence - a kind of timeless strength. 

For this to happen, however, the constitutional values will have to flow from timeless 

principles - correct principles that are fundamentally changeless.  

Further consideration of other   definitions of governance will only confirm the 

submission of Contradiopoulous et al (2004). Following a review of a number of 

definitions of governance, they conclude that that all definitions of governance are 

related to the problems of securing convergence among a diversity of actors and 

organizations, of redistributing power in an organizational or social field characterized 

by a high level of heterogeneity and of gaining sufficient legitimacy to act in the name 

of the collectivity. From the foregoing we isolate the following points as part of the 

building blocks for putting a working definition of project governance together for this 

study: 

 Governance brings a number of actors together to formulate and implement public 

policy for the good of the society 

 These actors include institutions, organizations – public and private- as well as 

groups and individuals. 

 By virtue of occupying positions of authority, certain actors might interpret 

decisions and take action according to their own values and interests. In order 

words they are vulnerable to power abuse. 

 In order to forestall power abuse, the coalescing institutions, groups and 

individuals agree to legitimate power redistribution. 

 Legitimacy of power distribution implies that it flows from values, norms and 

beliefs that are based on timeless, correct principles. Principles that defines all 

enduring institutions, social philosophies and ethical systems. 

We now turn to corporate governance in search of additional insights to define project 

governance. 

Project governance: Insights from corporate governance 

Corporate scandals such as the ones involving WorldCom, Enron, Tyco (Crawford 

and Cooke-Davies, 2005) as well as high risk speculations and scams that precipitated 
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the most recent global economic crisis and the loss of jobs by a number of banking 

chief executive officers in Nigeria have shown the importance of exercising control 

over those who wield power in corporate organizations. The branch of organizational 

management that addresses this issue is corporate governance. In view of the fact that 

research in corporate development and organizational development is at a more 

advanced level than construction procurement and management (Bekker 2008), we 

reason that our attempt at developing a project governance framework for public 

sector construction procurement will benefit from an examination of corporate 

governance.  

Jacoby (2005, p 69) cited by Klakegg et al (2008) hints that corporate governance has 

to do with the “laws and practices by which managers are held accountable to those 

who have a legitimate stake in the corporation.” Other issues addressed by corporate 

governance include who is responsible for investment decision making, what 

investments a corporation makes as well as distribution of returns from investments 

(O’Sullivan, 2003, p 24). Rebeiz’s (2004) description of corporate governance as 

found in Rebeiz and Salameh (2006) shows that corporate governance should also 

secure financial reporting trustworthiness to all stakeholders of the corporation. 

The Central Bank of Nigeria, CBN (2006) describes corporate governance as the 

system   by which corporations are governed and controlled with a view to increasing 

shareholder’s value and meeting the expectations of other stakeholders. Wilson (2006) 

posits that corporate governance is concerned with the manner in which corporations 

are directed, controlled and held to account. It has to do with effective leadership of 

corporations to ensure they deliver on their promise as the wealth creating organ of 

society and that they do so in a sustainable manner. The OECD (2004) presents an 

overarching definition thus: corporate governance involves a set of relationships 

between a company’s management, its board, its shareholders and other stakeholders. 

It provides the structure through which the objectives of the company are set and the 

means of attaining those objectives and monitoring performance are determined.  

Granted, corporate governance systems vary from country to country (Klakegg et al 

,2008). Supra-national institutions have produced corporate governance guidelines and 

codes of best practices such as the Commonwealth Guideline (CACG 1999), the 

OECD (2004) Principles; and a host of others listed on the Website of European 

Corporate Governance Institute (http://www.ecgi.org). These international guidelines 

on corporate governance are bedded in core principles that represent the moral 

consensus of the global community (Wilson 2006). We will draw on these principles 

in developing a project governance framework for public sector construction 

procurement in Nigeria.  

Our review of existing concepts of public governance and corporate governance leads 

to the following insightful conclusion from which we derive our working definition of 

project governance. Project governance should address five questions: 

Who are the actors to be assembled which necessitate governance? 

What are the processes for achieving the objectives of   the temporary organization 

(the project)? 

Why are we interested in the governance of the actor – process interactions? 

What mechanisms, tools, strategies and institutions are required for the governance of 

the actor-process interplay? 

http://www.ecgi.org/
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What are the principles underlying the mechanisms and strategies deployed to 

influence the actors and actor-controlled processes? 

We opine that these are the fundamental questions that define the boundaries of 

governance frameworks for capital projects. These questions constitute the basis for 

developing a theoretical model of project governance framework for construction 

procurement in the public sector. These questions are captured in  figure 2. We 

suggest the figure be called the 5 ‘Whs' of project governance definition. 

Figure 2: The 5Whs of generic project governance  definitional boundaries 

project governance

Who are the actors

What processes must 

be governed

Why govern the

actor-process interplay

What are the mechanisms
of governance

RISKS

MITIGATING
MECHANISMS

PROCESSES

ACTORS

What are the principles
undelying governance PRINCIPLES
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framework

structure

secure successful

projects

establish organizations

strategic vision

mitigate risk in actor-
process interplay

set of principles,
mechanisms, strategies 

and tools.

identify actors/process
for vision-reality 

transformation

project governance

What Why

Figure 3: Graphical illustration of generic project governance definition.

 

A synthesis of the “5 Whs” above culminates in our working definition of project 

governance illustrated graphical in figure 3: 

Project governance is a framework for securing successful projects, it is a structure 

that identifies the actors and processes required to translate organization’s strategic 

vision into reality, it is a set of mechanisms, strategies and tools bedded in timeless 

principles for mitigating risks emanating from the actor-process interplay.  In a future 

paper, we hope to discuss this 5whs definition in the light of the previous definitions 

offered by other authors. One of the issues in the 5whs conceptualization of project 

governance is the identity of the actors. Agency theory illuminates this issue. 

Agency theory in public   sector construction procurement 

 Drawing on Duncan (2009) and Hegazy (2011), we opine that public sector 

construction procurement involves the acquisition of built assets or capital facilities by 

public sector agencies or governmental institutions. It starts with the decision to build- 

a decision often taken by politicians. It includes the procurement of consultancy 

services from consultants like architects, engineers, surveyors and others. It also 

includes the procurement of construction services from contractors and specialist 

supplying and subcontracting firms.  What governance challenges does the coalition 

of these inter-organizational actors pose? 

 Pratt and Zeckhauser (1991, Pg 2) in Yip et al (2007) posit that an agency 

relationship arises whenever one individual (group of individuals) depends on the 

action of another. Muller and Turner (2005) cite Jensen (2000) as defining an agency 

relationship as a contract under which one party, the principal, engages another, the 

agent, to perform some service on their behalf which involves delegating some 

decision making authority to the agent. Muller and Turner (2005) deploy the agency 

theory to analyze the rigid communication structure that characterizes the project 

owner - project manager relationship in a project contract. Agency theory has also 
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been the theoretical backbone of researches in and practice of corporate governance 

(Adlan, 2007; Okpara, 2009; Maijoor, (2000) cited by Mustapha and Ahmed (2011). It 

has also been used in the analysis of governance issues in buyer-seller relationships in 

a manufacturing context (Heide, 2003 cited by Valk and Iwaarden, 2011). 

Table 1: Implications of Agency Theory for Project Governance 

Governance 

challenges/Risks 

Moral hazard Adverse selection Collusion 

Description Agent possess hidden 

action and /or 

information 

Agent ‘s characteristics 

are hidden 

Agent enters secretive 

side contract with 

supervisor 

Principal’s dilemma  Agent as a utility 

maximizer seeks first 

his interest. Complete 

control of agent’s 

action by principal is 

impracticable. 

Monitoring of agent’s 

actions by principal 

either through self or 

through a supervisor 

comes at a price. 

Agent’ quality such as 

productivity, diligence, 

integrity, education and 

other soft skills are 

obscured from the 

principal. 

The supervisor hired by 

the principal to monitor 

the agent enters into a 

collusive side contract 

to suppress the agent’s 

performance record in 

return for a payoff. 

Governance mitigating  

mechanisms 

Use win-win collusion 

proof contracts 

Use win-win collusion 

proof contracts 

Use win-win collusion 

proof contracts 

 

Mapping agency theory unto the public sector construction procurement setting in 

Nigeria, we isolate four distinct principal - supervisor –agent relationships (figure 4) 

and three distinct governance challenges that an effective project governance 

framework should address (table 2). The principal- agent relationship becomes the 

principal –supervisor- agent (P-S-A) relationship following the engagement of the 

supervisor by the principal in an attempt to solve the moral hard problem of table 2. 

The moral hazard problem flows from information asymmetry (Scott, 2006). One 

party in the relationship (in many cases the agent) possesses hidden information which 

can be exploited to maximize his own utility even at the expense of the other party 

(the principal).Another problem-the adverse selection problem – is concerned with the 

fact that the principal might not be sure of the characteristics of the agent. 

The moral hazard and adverse selection problems of table 2 are present in all the four 

principal-supervisor-agent relationships identified in fig. 4. Consider as an example  

the budgetary project shaping stage. Public sector expenditures on capital projects are 

planned and included as part of annual budget prepared by the executive (agent) on 

behalf of the electorate (principal) in P-S-A relationship “1” The executive (agent) in 

P-S-A relationship “1” becomes the principal in P-S-A relationship “2”. He thus 

delegates the budget preparation tasks to civil-servants/bureaucrats (agent) in 

Ministries, Departments and Agencies (MDAs). Public choice theory suggests that 

politicians and bureaucrats   may not act in the public interests, but with their own self 

interest  in mind(Loeffer, 2003 et al cited by Essig and Batran, 2005).The misuse of 

delegated authority with accompanying lack of public accountability appears   to be 

the norm rather than the exception  in Africa. Hope (2005) intones that neo-patrimony, 

personal authority and relationships represent the very foundation and superstructure 

of political and public institutions in the developing countries of Africa. Flyvberg et al 

in (2003) in Levitt and Henisz (2009) document dozens of large projects around the 

globe characterized by overestimation of benefits and underestimation of construction 

costs. Governments and their planning consultants are responsible for this economic 
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strategic behavior in an attempt to secure relevant approval for the projects. Henisz 

and Levitt(2009) writes about the overdesign of facilities by local governments and 

their design consultants when such facilities are to be funded by national infrastructure 

agencies but managed operationally by the local governments. This is done to 

minimize the costs of operating the facilities, but at the expense of the funding 

institutions.  

As mentioned earlier, agency theory prescribes the use of supervisor for monitoring 

the action of the agent on behalf of the principal. This solution raises germane 

questions .What assurance does the principal have that the supervisor will not chisel 

on his responsibility? 

Even if the supervisor is conscientious, it is not possible for the principal to use the 

supervisor to acquire the information available to the agent without cost. So collusion 

prevention comes at increased agency costs. That collusion between the agent and 

supervisor is not uncommon in public sector construction procurement   is evident 

from the 2011 verdict of Transparency International. Transparency International 

claims that over 400 billion naira were paid to Nigerian civil servants as bribes in 

2011 alone (November 19, Saturday Sun Editorial)! Noteworthy is the indictment of 

the construction industry as the most reprehensible. In her appearance before the 

House of Representative Committee (as reported in a news broadcast on channels 

Television on 17
th

 January, 2012) investigating the expenditure of 1.3 trillion naira 

fuel subsidy. The minister of petroleum resources acknowledged that the subsidy 

arrangement has been grossly manipulated, evidently by civil servants. 

The foregoing analysis shows that a public sector project is exposed to risks right from 

the ideation stage. It is important then that project governance frameworks be 

designed to mitigate moral hazard and adverse selection problems throughout the 

project lifecycle at minimally possible costs. Agency theory prescription for 

addressing the moral hazard, adverse selection and collusion problems is contractual 

governance via employment relations. The essence of this contractual governance 

mechanism is to ensure that the actions of supervisor and agent considered as the most 

appropriate by the principal   yield   the highest payoff for the agent and supervisor. In 

order words, the supervisor   and the agent are offered sums that are exactly equal to 

those they would obtain by colluding. The four agent types of public sector 

construction procurement have different motivations. Not all of them are in 

employment relations with their principal, so the use of employment based collusion 

proof contract might not be adequate at governing them. What other mechanisms or 

project governance incentivization are in use for steering project actors? How 

effective are they? We hope to explore these issues in the course of this work. 
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CONCLUSION 

  This work as part of an ongoing research has successfully conceptualized project 

governance, introducing the 5whs of project governance construct. Such a conceptualization 

forms the foundation for the development of a project governance framework (PGF) 

benchmark against which project governance frameworks in use could be appraised. Our 

conceptualization of project governance has orientated the wider research work. It has 

informed the search for a unified theory of project governance that addresses the choice of 

actors, processes and governance challenges emanating from actor-process interplay in public 

sector project delivery. We hope to explore the relationship between project governance 

practices and construction project success in the public sector answering the following 

questions in the process: 

 Given the societal needs of Nigeria as a developing country and the existing 

global stock of construction procurement and supply chain management 

knowledge, what should a project governance framework (PGF) for public 

sector construction procurement embody? 

 Does the 2007 Public Procurement Act measure up to the PGF benchmark? 

 What tools and mechanisms are in place for mitigating transaction and 

delegation hazards in public sector construction procurement? 

 What is the impact of project governance practices on construction project 

success?  

Answering these questions and others embedded by the 5whs of project governance 

construct calls for a multiple theoretical perspective. We intend to build on the work 

of Vrihoef, Koskela and Voordijk (2003) and Issato and Formoso(2011), synthesizing 

seven different theories (agency theory, transaction cost economic theory, social 

network theory, the theory of coordination, the transformation-flow-value theory of 

production, the stakeholder management theory, and the language /action perspective 

theory) for the analysis of project governance and project success within public sector 

project delivery in Nigeria. The consequent unified theoretical framework forms the 

basis for the identification of the dimensions and elements of project governance 

practices. 

The aim of the wider study is to explore the existence of an empirical relationship between 

project governance practices and project success in public sector construction project delivery. 

The investigation will inform the development of (i) a project success evaluation model for 

assessing/benchmarking the success of public sector construction projects and (ii) a project 

governance framework for capital construction projects. 

The objectives are:  

i. To establish the characteristics/variables/elements of Project Governance 

Frameworks(PGFs)  

ii. To appraise extant  project governance frameworks  for public sector 

construction procurement such as the  2007 Public Procurement Act 

iii. To establish  project success metrics for public sector construction project 

delivery 

iv. To evaluate the relationship between project governance practices and 

construction project    success in the public sector in Nigeria.  
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Natural and human activities such as flooding, improper building patterns, poor 

drainages and general land use are taking negative toll on Kuje and environs. 

Landslide phenomenon includes a wide range of ground movement, such as rock 

falls, deep failure of slopes and shallow debris flows, which occurs over a given 

terrain. This study aims at analyzing areas vulnerable to landslide in Kuje area of 

Abuja Nigeria using geospatial techniques. The datasets used include Shuttle Radar 

Topography Mission (SRTM) and Advance Space borne Thermal Emission and 

Reflection Radiometer (ASTER) data, topographic map, GPS coordinates acquired 

during field work, digital photographs, high resolution imagery, geological and soil 

maps. A total of 3834 grid data points (3-dimensional) were generated from SRTM 

and ASTER data for the terrain visualization and analysis. The digital terrain models 

and maps created for terrain analysis include, surface model, profile and cross 

sections, land use and maps of areas prone to landslide/slope failure. The results of 

the study show traces of landslides and slope failures in the southern and eastern axes 

of the study area caused by a combination of factors such as deep surface sand mining 

(along roads, streams, drainages and building sites), flooding, erosion and incomplete 

construction activities. From the field measurements, the magnitude of land 

slide/slope failures along critical features such as streams, roads and drainages is in 

the range of 3.5m to 4.4m in height/depth. The long term inherent danger in these 

phenomena is ground subsidence and structural deformation in the study area.  

Keywords: geospatial analysis, landslide, land use, slope failure, topography 

INTRODUCTION 

A landslide is any down slope movement of soil, vegetation and rock under the direct 

influence of gravity. It encompasses events such as rock falls, topples, slides, spreads, 

and flows. It can be initiated by rainfall and erosion, volcanic activity, earthquakes, 

slope saturation of water, change in groundwater, land use, land cover and the terrain 

slope of the area, disturbance and change of a slope by man-made construction 

activities, or any combination of these factors (Saher, 2009).  A land slide occurs 

when the down slope weight of the slide mass exceeds the strength of the soil along 

the slip surface. That is, when the down slope weight (driving force) exceeds the soil 

strength (resisting force). Factors influencing the stability of a slope include: steepness 

of slope, composition of soil and rock, groundwater conditions, recent precipitation 
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patterns, slope aspect, vegetation on slope and anthropomorphic activities (land 

clearing, overgrazing, bush burning, grading, etc.,).  

Landslide susceptibility shows the risk of an area experiencing the occurrence of a 

landslide. They are more likely to occur in a landslide susceptible area, but vary 

according to the degrees of surface and sub-surface dynamics in the area concern. 

Therefore, the magnitude of landslides could be assessed at micro-scale, small, 

medium and large scale levels respectively. In comparison to the developed countries, 

the capacity and ability of the developing world and West Africa in particular to 

manage land slide occurrence is very inadequate, ranging from low technical know-

how to poor emergency response capability, leading to loss of lives and properties. 

Nowadays, differential microwave interferometry is considered a successful technique 

to monitor terrain changes between observations and to retrieve topographic maps 

from satellite (Luzi et al, 2004). Radar images acquired at different dates, when the 

loss of coherence between images is small or its effect can be corrected, allow for 

obtaining interferometric maps of large areas with all weather coverage. This 

technique applied first to images from satellite was later enlarged to ground based 

observations too; case studies demonstrating its potential in different application fields 

including the monitoring of hydrological sites at risk have been recently published 

(Leva et al, 2003).  

Kuje and environs consist of a large expanse of built up area, with human activities 

such as sand mining, improper building layout and inadequate external drainage 

construction, etc. Some of these activities in Kuje and environs are making it 

vulnerable to landslide and land surface slope failures. The implications of 

landslide/slope failures to a built-up environment include risk to transport network, 

flooding, increase in cost of development and impediment to sustainable development. 

The use of Geographical Information System (GIS) and Remote Sensing (RS) play an 

important role in all phases of the risk-management chain in hazards such as flood and 

landslide to analyze various generated elevation models and surface analysis which 

will provide useful data for monitoring and proper decision making on landslide 

susceptibility in the Federal Capital Territory (FCT) and Nigeria as a whole.  

STATEMENT OF PROBLEM 

With the rapid urbanization in the Federal Capita Territory, Abuja and Kuje Area 

Council in particular, one of the pre-requisites for effective planning and management 

of the built-up environment is Geospatial Information Systems (GIS) with contents 

such as environmental hazard and risk zones, land use and individual landed 

properties and titles, settlement, infrastructure, etc. Microwave and Optical Remote 

Sensing Satellite Missions have been recognized and used as powerful tools in many 

environmental application fields among which the monitoring of ground 

displacements due to subsidence, earthquakes and landslides are very prominent. 

Over the years environmental issues like extreme flooding, improper building 

patterns, poor drainage facilities and poor attitude of people have serious detrimental 

effects on the built-up environment of Kuje and environs. Environmental indicators 

are showing that the Kuje is gradually becoming vulnerable to slope failures and 

landslides due to some human activities such as sand mining along roads and rivers 

and drainages, bush burning, and wood logging, agricultural activities and abandoned 

construction works, etc. These land uses and environmental hazards, if not properly 

monitored and checked may result to severe environmental hazard and social risk for 
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the people in near future. Landslide is a geological phenomenon which includes a 

wide range of ground movement, such as rock falls, deep failure of slopes and shallow 

debris flows.  

AIM AND OBJECTIVES 

The study aims at geospatial mapping and analysis of landslide vulnerability in Kuje 

and Environs, Abuja Nigeria. The Objectives are to: 

Create a digital terrain model of the area from the existing topographical map and 

satellite data (SRTM/ASTER). 

Carry out the topographic/slope analysis of the built-up area and new development 

layouts in order to isolate areas susceptible to slope failure; 

Examine the land use activities and extract settlement/built-up, roads and drainages 

features in order to establish area at risk of landslides/slope failures during and after 

the rains and floods in study area; 

Identify landslide/slope failure exacerbating factors in the study area, with the view to 

recommending control measures. 

THE STUDY AREA 

Kuje is located in the North Central part of the FCT, Abuja Nigeria. It is bounded on 

the Northeastern part by Abuja Municipal Area Council (AMAC), to the west by 

Gwagwalada and Kwali Area Councils and to the South by Abaji Area council. The 

Kuje Area Council covers a total land of about 1,800sq km about 22.5% of the FCT. It 

has an estimated population of about 270,000 people comprising Gbagy, Gude, Bassa, 

Hausa and Fulani with other ethnic group that have migrated from other parts of 

Nigeria and the World at large. The average rainfall is 1200mm and spread from late 

April to late October, while the dry season starts in late October to March.  

 

Figure 1: The Map of the FCT, Abuja and the Study Area 

The FCT is predominantly of a thin soil structure therefore its basin hydrology has 

high runoff potential. The texture of FCT soil is generally stony sand to gravelly sand 

with smaller occurrences of loam and the Kuje Area Council being part of FCT shares 

the same soil and hydrological characteristics (IPA, 1979; Batsch and Wagner 1983; 

Ojigi, 2005). The Upper course of the Gurara River up to Gomani village in the 

extreme west of the FCT consists of Igneous and metamorphic rocks of the Pre-

Cambrian Basement Complex rocks, which does not favour the occurrence of large 

ground-water resources, underlie about eighty percent of the total area of the FCT, 

while the Lower course flows through sedimentary rocks, which are characterized by 
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relatively small surface runoffs (Mabogunje, 1977; Balogun, 2001). The sedimentary 

formation, being part of the Nupe land sandstones, consist of rock types.   

The soil and geology of Kuje consists of schist, including biotite/muscovite schist 

muscovite and tale schist with quartz intrusive which accounts for most of the rugged 

landscape in the area with rocks such as migmatite, granite, gneiss and boitite 

underlying the region. These geological characteristics pre-dispose the surface soil 

and land form to slope kinematics such as surface erosion, river bank and mining site 

landslides and slope failures. Historically most native settlements in the study area 

were on the hills until when the Colonial Government in Nigeria forced them to the 

plains in the second decade of the 20
th 

century. However, their settlement patterns are 

still greatly influenced by agricultural land tenure system and soil fertility for crops 

such as guinea corn, maize, millet, yam, and cocoa yam.  

MATERIALS AND METHODS 

Dataset Used 

The datasets collected and used in this study include the topographical, soil and 

geological maps, Shuttle Radar Topography Mission (SRTM) Data and Advance 

Space borne Thermal Emission and Reflection Radiometer (ASTER) Digital 

Elevation Model (DEM), Google Earth Image 2007, GPS Coordinates and Digital 

Photographs of Kuje Area. The topographical, soil and geological maps of Kuje 

Area/Abuja were relevant for the overlay analysis of the study area in order to 

understand the cross-relationship of the features as it relates to terrain geometry and 

fragility.  The SRTM obtained elevation data on a near-global scale to generate the 

most complete high-resolution digital topographic database of Earth (USGS, 2004; 

Ojigi and Dang, 2009). The SRTM consisted of a specially modified radar system that 

flew onboard the Space Shuttle Endeavour during an 11-day mission in February of 

2000 (USGS, 2004). The combination of wide spectral coverage and high spatial 

resolution allows ASTER to discriminate amongst a large variety of surface materials, 

ideal for geological studies, vegetation and ecosystem dynamics, environmental 

hazard monitoring and topographic analysis. 

Field Survey  

The field survey was conducted using the printed copies of satellite imageries, maps, 

digital Camera and GPS Receiver to identify land marks that potent risk areas and 

locations for landslides, slope failures and associated land use activities. During the 

field survey, the physical measurements on landslide site and slope failure site 

covering the depth and width of the built environment were carried out with linear 

tapes. The xyz (3D) data set of built-up area of Kuje urban and surrounding areas of 

ongoing physical development were extracted from the SRTM and ASTER data. The 

SRTM and ASTER 3-D data (xyz) where combined to have densed 3-D dataset for 

detailed description of the topographic features and surface break lines in the area. 

Digital Terrain Modeling from SRTM/ASTER Data 

The DTM is the 2.5D or 3-D views of the topographic structure of a given portion of 

the earth surface with respect to the mean sea level or any other height datum. In this 

study, the digital terrain models such as painted relief, surface model, contours, and 

point data shapefile were generated using Erdas Imagine 9.2 and 3D Analyst module 

of ArcGIS 9.3. The contour and the road layers were over laid on the Google Earth 

imagery of the area to visualize the settlement pattern and the landscape.   
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Terrain Slope Analysis and Land Use Mapping Techniques 

In other to effectively isolate areas within Kuje, experiencing slope failures and 

landslide terrain profile section of which five different sections were taken. This will 

effectively show some areas whose slopes (steep side) are being mined by builders 

and construction companies, thereby making the area to be susceptible to slope 

failures and land slide. The terrain profile section (I-J) measuring about 5372m was 

marked out on the terrain model and five different cross-sections (A-A1, B-B1, C-C1, 

D-D1, and E-E’) were taken in order to show some areas whose steep sides were being 

mined by building and construction companies  

Landslides and Slope Failure Vulnerability Mapping   

The areas that would most likely experience slope failures were identified and the 

slope failure/landslide vulnerability analysis map was generated in order define hazard 

risk prone areas. Areas of interest in the mapping include Kuchiako and new housing 

estate areas, roads, streams and drainages. The land use features were extracted from 

the satellite images of the area. These include settlement, roads and drainages. The 

vulnerability map also facilitates easy and faster approach to preventive and corrective 

measures.  

RESULTS AND ANALYSIS 

Terrain and Slope Analysis 

The digital terrain model (figure 2) of the study area consisted of 3-dimensional (xyz) 

3834 data points, with minimum and maximum terrain elevations of 238m, and 395m 

respectively. Slope visualization cross sections were taken along a linear profile of a 

stream valley in the southern end of the study area, which contains the new township 

development layouts.  Figure 3 is the profile (I-J) along the stream valley, while figure 

4 shows the cross-sections of the stream valley profile where landslides and slope 

failures were identified in the study area. Table 1 shows the spatial and geometric 

properties of the profile and cross-sections. The total length of the profile was 

5371.234m taken along a prominent stream valley in the southern end on the study 

area. 

Table 1: Sample Profile and Cross-Sections Spatial Properties in Kuje Area, Abuja, Nigeria 

Section Start Point Profile-Cross Section 

Intersection Point 

End Point Length of Section (m) 

A-A
1
 x = 302854.853 

y = 980483.465 

x = 302683.680 

y = 980323.951 

x = 302560.774 

y = 980208.237 

404.239 

B-B
1
 x = 303628.382 

y = 980004.643 

x = 303422.648 

y = 979705.630 

x = 303276.492 

y = 979466.755 

642.767 

C-C
1
 x = 304201.451 

y = 979853.834 

x = 304111.346 

y = 979630.225 

x = 303990.325 

y = 979300.864 

591.906 

D-D
1
 x = 304945.454 

y = 979919.185 

x = 304955.880 

y = 979579.956 

x = 304970.589 

y = 979225.459 

694.207 

E-E
1
 x = 305930.745 

y = 979290.810 

x = 305800.415 

y = 978820.880 

x = 305729.665 

y = 978546.815 

770.689 
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Fig. 2: Digital Terrain Model and Profile/Cross 

Section  

for Slope Visualisation in Kuje, Abuja, Nigeria  

Figure 3: Sample Terrain Profile (I-J) in the 

Kuje, FCT, Nigeria 
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Figure 4: Five Cross-Sections [A-A1, B-B1, C-C1, D-D1, and E-E1] along a Terrain 

Profile (I-J in figures 2 and 3) in Kuje, Abuja, Nigeria 

Slope and Aspect Map Analysis 

The slope (low, moderate, steep and steepest) value is the magnitude of land surface 

inclination, while the aspect value represents the slope directions. The slopes in the 

figure 4 are characterized by steep to very steep slope along with mostly sandy-loamy 

soil textures which predisposes the area to a high degree of landslide and slope 

failures. 

Aspect values were expressed by bearing, clockwise from the grid north, with flat 

areas indicated by value of –1 (figure 5). It increases clockwise from the north, so that 

northwest facing slopes are brighter than the northeast facing slopes, with the DTM 

oriented such that the north is at the top. The dominant surface slope direction in the 

aspect map in figure-5 are southward, ranging from 157.5
o
 - 202.5

o
 and northwest 

ranging from 292.5
o
 – 337.5

o
 respectively. 
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 Figure 5: Aspect Map of Kuje Area, FCT, Nigeria 

Landslides and Slope Failures Vulnerability Analysis 

Figure 6 shows land use, landslide and slope failure map in Kuje and environs, while 

Figure 7 shows sand mining-induced landslide and slope failure scenarios in parts of 

the study area. The study area is undergoing severe deep surface sand mining along 

critical features such as streams, roads and drainages, which has resulted in huge slope 

failures across slope height of between 3.5m and 4.4m. The long term danger inherent 

in the activities of human in the areas is ground subsidence and structural deformation. 

The continuous sliding of the earth to fill up vacuums created by sand miners and 

river bank erosions will pose dangers to buildings and road infrastructure in the 

vicinity. Figure 6: Land use and Landslide/Slope failure Map of Part of Kuje, Abuja, 

Nigeria  

 

Figure 6: Land use and landslide/slope failure map of part of Kuje, Abuja, Nigeria 
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Figure 7: Sand mining-induced landslide/slope failure scenarios in parts of Kuje, 

Abuja Nigeria 

DISCUSSION OF RESULTS 

A total of 3834 grid data points were generated from SRTM and ASTER DEM for 

further terrain visualization and analysis of the study area. The minimum and 

maximum terrain elevations of 238m, and 395m in the area shows it is lying lowland 

region of the FCT, which is known for variable-high terrain elevation. Slope 

visualization cross sections taken along a linear profile in the southern end of the 

study include A-A1, B-B1, C-C1, D-D1, and E-E1 (figures 2, 3 and 4).  The total length 

of the profile was 5371.234m taken along a prominent stream valley in the southern 

end on the study area 

The areas identified as vulnerable to landslide and slope failures in the study area are 

largely areas subjected to intensive deep surface sand mining and drainages gullies 

due to erosion.  From the measurements carried out in the field, the magnitude of land 

slide/slope failure along critical features such as streams, roads and drainages is in the 

range of slope height/depth of 3.5m to 4.4m. The long term danger inherent in the 

activities of human in the areas is ground subsidence and structural deformation.  

The aspect values of the terrain slope expressed by azimuth angles show the dominant 

aspect azimuth directions in southward, ranging between 157.5
o
 - 202.5

o
 and 

northwest ranging 292.5
o
 – 337.5

o
 respectively. However, out of these two, the 

southward axis is more pre-disposed to exacerbating factors influencing soil 

movement. In view of the fact that, the stability of a slope in a function of the 

steepness of the slope, composition of soil and rock, groundwater conditions, recent 

precipitation patterns, slope aspect, vegetation on slope and anthropomorphic 

activities (land clearing, overgrazing, bush burning, grading, etc.,), the southward end 

of the study area is more vulnerable to failures. The degree and length of slope 

determine the amount of runoff and extent of soil erosion. As water flows down the 

slope of the landscape, it accelerates under the force of gravity; hence accentuating 

slope failures in weak surface zones. Areas vulnerable to this phenomenon are shown 

in red color in the southern and eastern portion of the study area.    
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CONCLUSION 

This study deployed geospatial  technologies  to the mapping and analysis of some 

parts of Kuje Area Council in the FCT, Abuja, Nigeria in order to identify areas 

vulnerable to landslides and slope failures induced by a combination of human and 

natural causes such as sand mining, bush clearing, erosion and rainfall respectively. 

The creation of digital terrain models and terrain analysis of the area from Shuttle 

Radar Topography Mission (SRTM) and Advance Space borne Thermal Emission and 

Reflection Radiometer (ASTER) data, integrated with high resolution satellite 

imagery, geological and soil maps of the area proved sufficient in the identification 

and isolation of areas susceptible to landslide and slope failures in the study area.  

The study showed traces of landslides and slope failures in the southern and eastern 

axes of the study area caused by a combination of factors such deep surface sand 

mining (along roads, streams, drainages and new building sites) and rainfall-fed 

erosion. From the measurements carried out in the field, the magnitude of land 

slide/slope failures along critical features such as streams, roads and drainages is in 

the range of slope height/depth of 3.5m to 4.4m. The long term danger inherent in the 

activities of human in the areas is ground subsidence and structural deformation. 

Other common land uses in the area that may aggravate slope failures include bush 

clearing/burning, over-grazing and incomplete construction activities 

RECOMMENDATIONS 

In order to stem the tide of surface sand mining along drainages, roads and new 

housing estate sites and the impending hazard and risk to structures and landscape in 

the study area, the following are recommended. 

The Abuja Environmental Protection Agency should ensure that the land use activities 

in the study area are effectively monitored and controlled; 

Extensive and intensive  research on ground subsidence and deformation studies 

should be carried on the entire Kuje Area Council using precise space geodetic 

techniques, integrated with Interferometric Synthetic Aperture Radar (InSAR) 

technology; 

Rill and gully erosion along drainages and streams leading to huge landslides and 

slope failures during heavy rainfall should be controlled with good drainage 

construction across the area, particularly in the new extension areas. 

A general assessment and analysis of the land use and surface runoff analysis for 

establishing flow patterns along terrain slopes during and after rainfall in paved and 

unpaved area should be carried out in the area.  
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Compressive strength of high strength concrete (HSC) cubes cured in water and 

uncured by storing in ambient air were determined at 3, 7, 14 and 28 days. The 

compressive strength of HSC cubes continuously cured in water for limited durations 

and then subsequently removed and cured in air were also established at the same age 

of 28days to determine the effect of limited wet curing duration on compressive 

strength. The results show that at 28 days, compressive strength of uncured cubes was 

6.81% less than water cured cubes. The results also show that the maximum 

compressive strength at 28days was recorded for cubes continuously cured in water 

for a limited period of only 4days.  

Keywords: compressive strength, concrete, curing 

INTRODUCTION 

High strength concrete (HSC) has a more uniform and compact internal structure 

compared to the more porous internal structure usually associated with normal 

strength concrete (NSC) Giaccio et al. (2007). Concrete with compressive strength 

less than 40N/mm
2
 (fcu.28) are considered as NSC (Long, 2008). The special features of 

HSC due to the high cement content informed the classification by ACI Committee 

363 (1998) of HSC as concrete with compressive strength higher than 50 N/mm
2
 (fcu.28 

≥50N/mm
2
). 

Curing of concrete is the process of maintaining satisfactory moisture content and 

temperature in the concrete for a definite period of time (Mamlouk and Zaniewski, 

2011, Neville 1981). Hydration of cement is a long term process which requires water 

and proper temperature and longer curing duration allows increased hydration. Curing 

should start after the final set of the cement. In concrete production, curing may be 

performed by any of the following methods; maintaining the presence of water in the 

concrete during the early ages, preventing loss of mixing water from the concrete by 

sealing the surface, accelerating strength gain by supplying heat and additional 

moisture to the concrete and internal curing where low weight aggregates are used to 

supply moisture in the concrete.  

If curing stops for some time and then resumes again, then strength gain will also stop 

and reactivate (Bushlaibi and Alshamsi, 2002); though the detrimental effect of early 
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improper curing are irreversible (ACI, 1991). Carrier (1983) suggested that short 

period of early drying could result in strength gain potential reduction.  

Although concrete of high strength may not be needed for particular structure, 

strength is usually emphasized and controlled since it is an indication of concrete 

quality. Thus proper curing not only increases strength, but also provides other 

desirable properties such as durability, water tightness, abrasion resistance, volume 

stability, resistance to freeze and thaw and resistance to deicing chemicals. Though 

views of researchers differ on the extent of influence of curing on properties of 

concrete, Tasdemir C. (2003) opined that curing was more effective on permeability 

than strength. The work of Dinku and Reinhardt (1997) shows gas permeability in 

concrete to be sensitive to changes in curing duration. The work of Martys and 

Ferraris (1997) also shows that sorptivity coefficient is essential in predicting service 

life of structures. Important as these works are on permeability properties and curing, 

it could be argued that the strength of concrete is directly related to durability 

properties of concrete (Abalaka et al. 2010) and as expressed by Neville (2004), 

compressive strength is the most important property of concrete and other properties 

of concrete can be related to compressive strength. 

Alizadeh et al (2008) reported compressive strength increases of concrete cubes cured 

in water compared to uncured cubes at 7 and 28 days using Portland cement at cement 

content of 400kg/m
3
. Importantly, compressive strength increases were reported to be 

more significant after 1, 3 and 6 days of moisture curing than 27days, though strength 

increase was recorded at 27 days. At specimen ages of 7 and 28 days there were no 

significant compressive strength difference between 6 and 27 days of wet curing; this 

appears to suggest that the first 6 days of wet curing is more important in compressive 

strength increase over air curing (uncured).  

Though it is generally accepted that concrete has to be sufficiently cured to provide 

optimum performance (Khatri et al.1977, Tasdemir 2003), the extent of curing has to 

be determined by laboratory experimentation. This work evaluates the extent of curing 

regime on compressive strength development of HSC at a w/c ratio of 0.30. The aim 

of this study was to determine the effect of continuous water and air curing on the 

compressive strength and the effect of limited water curing duration on the 

compressive strength of HSC at the age of 28 days.   

MATERIALS AND METHOD 

A commercial brand of ordinary Portland cement (OPC) available in Nigeria was used 

for this study. The compositions of the OPC used are given in Table 1.  

Crushed granite of 20mm maximum size with specific gravity of 2.63 was used as 

coarse aggregates; natural river bed quartzite sand with specific gravity of 2.73 was 

used as fine aggregates. The results of the sieve analysis of the aggregates are given in 

Table 2. The particle size distribution of the fine aggregates correspond to zone 2 sand 

by the BS 882: 1983 classification. The concrete mix proportions used are given in 

Table 3. 

The concrete was mixed in a tilting drum mixer for 2minutes, and manually 

compacted in two layers in 100mm steel moulds. Forty 100mm cubes were cast for 

each concrete mixture at a constant free water/cement (w/c) of 0.30. A chloride free 

lignosulphonate based plasticizer (Fosroc’s Conplast P505) complying with BS EN 

934 standard was used to increase the slump of the mixes. After 24hrs in the moulds, 

the cubes were de-molded and cured in water and on the laboratory floor.  
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The study was done in two stages: The first stage was to determine the separate effects 

of continuous water curing and open air storing conditions on compressive strength 

development at ages of 3, 7, 14 and 28days; concrete cubes cured in water were used 

as control for this first stage. The cubes that were cured in water were removed at the 

ages 3,7,14 and 28days, excess surface water wiped off and the compressive strength 

determined. The cubes that were stored on the laboratory floor were removed at the 

ages of 3,7,14 and 28days and their compressive strength determined. In the technical 

term of curing, the cubes that were stored in the open air in the laboratory would be 

considered as uncured specimens.  

In the second stage, concrete cube specimens continuously cured in water for limited 

durations of 1, 2, 3, 4, 5, 6, 7, 14 and 28days were removed from the curing tank and 

then stored on laboratory floor and their compressive strength determined at the same 

age of 28days. The age of 28days was inclusive of the continuous wet curing duration. 

Cubes that were cured continuously in water for 1 day for example, were removed 

from the curing tank at that age and then stored on the laboratory floor for another 

27days and the compressive strength determined. Cubes that were continuously cured 

in water for a limited duration of 2days were removed from the curing tank and then 

stored on the laboratory floor for another 26days and the compressive strength 

determined. The same procedures were repeated for limited wet curing durations of 3, 

4, 5, 6, 7, 14 and 28days as shown in Fig. 1. 

The compressive strength of the specimens were determined using ELE ADR 3000 

digital compression machine at a loading rate of 3.00kN/s. Three samples were tested 

for each investigation and the results of compressive strength tests are average of test 

results of three cubes.  

Table 1. Composition of OPC by XRF 

SiO2 Al2O3 Fe2O3 CaO MgO SO3 K2O 

24.79% 6.35% 0.92% 58.50% 2.87% 4.91% 0.80% 

 

Na2O Mn2O3 P2O5 TiO2 Cl- SR  AR 

0.65% 0.0% 0.15% 0.06% 0% 3.41 6.88 

SR: silica ratio=SiO2/ (Al2O3+Fe2O3), AR=alumina ratio= Al2O3/Fe2O3 

 
Table 2. Particle size distribution of aggregates as percentage by weight passing sieve sizes. 

  Sieve size (mm) 

 
 20 10 5 2.36 1.18 0.60 0.30 0.15 

 

Fine 

aggregates 

  

- 

 

- 

 

92.4 

 

81.6 

 

61 

 

38.3 

 

14.5 

 

5.3 

 

Coarse 

aggregates 

  

95.00 

 

40.62 

 

0.80 

 

- 

 

- 

 

- 

 

- 

 

- 

 

 

Table 3  Concrete mix proportions. 

Cement content Sand Coarse aggregates Free w/c ratio 

 

530kg/m
3
 

  

458kg/m
3
 

 

1,302kg/m
3
 

 

0.30 
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Figure 1 Relative proportions of specimen curing periods at 28days 

 

RESULTS AND DISCUSSION 

The results shown in Tables 4 and 5 represent the first stage of the study. The results 

show compressive strength loss of 6.81% for uncured cubes at 28days compared to 

cubes continuously cured in water. The loss recorded was due to moisture loss in the 

concrete resulting from inadequate hydration and this was more pronounced at 7days 

with compressive strength loss of 8.75%. The effect of self-desiccation in this case 

resulted in compressive strength loss recorded at 7, 14 and 28days. 

The results of the second stage of this study given Table 6 represent compressive 

strength tests of specimens continuously cured in water for limited durations and 

thereafter stored in the open air in the laboratory but tested at the same age of 28days. 

The results show progressive increase in strength as the curing period increased, 

reaching a peak of 75.83N/mm
2
 after only four days of continuous water curing. This 

is 16.23% higher than the compressive strength of 65.24N/mm
2
 at 28days of 

continuous curing in water. The maximum compressive strength recorded at 4days 

appears to suggest that moisture absorption in the concrete at this age was able to 

promote subsequent hydration after removal from water till age 28days. This is 

particularly important since cement hydration can take place only in water filled 

capillaries (Neville, 1981). The results also show that continuous water curing limited 

to only one day was not sufficient to cause appreciable strength increase at 28days.   

Table 4 Effects of curing conditions on compressive strength of HSC 

 

Plasticizer 

(l/m
3
) 

 

Slump 

(mm) 

Uncured 

Compressive strength (N/mm
2
) 

Wet cured 

Compressive strength (N/mm
2
) 

3days 7days 14days 28days 3days 7days 14days 28days 

 

4.2 

 

33 

 

50.53 

 

51.33 

 

58.71 

 

59.35 

 

50.37 

 

56.25 

 

59.29 

 

63.69 

 

 

Table 5 Percentage compressive strength losses of uncured HSC 

Percentage compressive strength losses of uncured cubes compared to control  

 

3days 7days 14days 28days 

 

+0.32 

 

-8.75 

 

-0.98 

 

-6.81 
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Table 6 Effect of limited wet curing duration on compressive strength of HSC 

 Wet curing duration 

 

1day 2days 3days 4days 5days 6days 7days 14days 28days 

 

Cube weight at 

28days (gm) 

 

2383 

 

2414 

 

2441 

 

2452 

 

2490 

 

2379 

 

2372 

 

2436 

 

2498 

Compressive 

strength at 

28days (N/mm
2
)  

 

64.90 

 

66.07 

 

68.25 

 

75.83 

 

65.49 

 

73.19 

 

68.41 

 

71.03 

 

65.24 

 

The values of compressive strength at 28days in tables 4 and 6 are not exactly the 

same because the concrete mixes were produced and cured separately, though the mix 

is the same. The compressive strength recorded in these two Tables is comparable at 

3, 7 and 28 days. Comparing the results in Tables 4 and 6 shows that continuous water 

curing of the mix at the age of 3days, gave an average compressive strength of 

50.37N/mm
2
 and when the specimens were removed from water and then stored in air 

(uncured) till age 28days the strength recorded was 68.25N/mm
2
. At 7days; the 

average compressive strength recorded was 56.26N/mm
2
 but when the cubes were 

uncured till age 28days the strength increased to 68.41N/mm
2
. The same mix had a 

maximum compressive strength of 65.24N/mm
2
 after 28 days of continuous water 

curing. The results show that cubes continuously cured in water for 28days had lower 

compressive strength compared to cubes subjected to limited water curing duration of 

only 2days and above and in this study the maximum compressive strength recorded 

was at a limited continuous water curing duration of only 4days.  

Since the growth of calcium silicate hydrate gels and solid hydration products depends 

on the pore vapour pressure in the concrete (Neville 1981), it does appear that limited 

water curing for a few days developed optimum pore pressure that subsequently aided 

hydration even after the cubes were removed from water. Another explanation is 

related to specimen weights. The weights of the cubes tend to increase with increase 

in wet hydration days and 28days of continuous water curing recorded the highest 

cube weight. Higher compressive strength recorded in specimens subjected to limited 

wet curing duration could be related to cube mass. This phenomenon had been earlier 

reported by Pihlajavaara (1972). He estimated that the strength of a completely dry 

concrete could be about 50% greater than when saturated. 

CONCLUSIONS 

The results in this work show the importance of curing in compressive strength 

development of HSC. Self-desiccation resulted in compressive strength losses 

recorded at 7, 14 and 28days for uncured cubes. 

Within the limits of this study, cube specimens exposed to limited continuous water 

curing appeared to have compressive strength higher than cubes continuously water 

cured and tested at the same age of 28days. There is the need to further study the 

effects of limited curing on compressive strength at later days and on long term basis, 

possibly using different mixes at different w/c ratio. 
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The determination of value of land and landed properties for all purposes is by virtue 

of decree No 24 of 1975 the responsibility of an Estate Surveyor and Valuer. Concern 

has risen over the incursion of non Estate Valuers in Mortgage Valuations and it is 

perceived that banks are beginning to doubt the Estate Valuer’s opinion. This paper 

investigates Mortgage investment with respect to the Estate Valuers’ work. A survey 

research method was adopted for the study. Two different sets of well structured 

questionnaires were served on 25 practicing Estate Valuers and loan officers in the 

22commercial Banks (respectively) in Osogbo and Ile-Ife of Osun state. The data 

collected were analyzed using frequencies, charts, mean score, likert rating scale and 

regression analysis. Findings revealed among other things that majority of the Estate 

Valuers (47.07%) often adopt cost method in valuation for mortgage purposes. The 

general consensus was that the Estate Valuers’ figure provides adequate cover for the 

amount of loan advanced. The regression analysis results indicated a high positive 

correlation of 0.935 between the variables. Of the four predictors used, only the 

second predictor (Valuer's do not carry out enough investigation/inspection) 

significantly predicts Valuer’s work. The study recommends that Estate Valuers 

should ensure adequate inspection and proper reporting of properties. The Nigerian 

Institution of Estate Surveyors and Valuers is urged to organize a mandatory 

educational enlightenment programmes aimed at keeping Estate Valuers abreast with 

the global trends in valuation practices to enable them satisfy their clients’ 

expectations. 

 Keywords: estate surveyor, investment , landed property, mortgage, valuation  

INTRODUCTION 

In mortgage investment, the desire for assurance that the credit facilities offered 

would be repaid gave rise to the need for collateral securities to guarantee loan 

advancement. Over time, both landed and non landed assets are being used to 

guarantee loan advancement; where landed properties are used to as security for 

lending, resort is made to the Estate Valuer who uses his professional capacity to 

estimate the value of the properties for mortgage purposes and also goes further to 

advice on the maximum amount that can be granted as loan.  

An earlier research conducted by Ogunba and Ajayi (1998) found that recipients of 

valuation reports in Nigeria, especially bankers feel that the Valuers conventional 
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methods are shrouded in mystery and are indefensible; hence the emergence of 

contemporary models. Furthermore, it has been claimed that some borrowers often 

collude with unscrupulous valuers to inflate the value of their assets in order to have 

access to higher amount of loan.  Crossby 1993 also observed cases of loan which 

could not be realized as a result of collaterals which were sold below valuations. 

Babawale (2006) revealed that the valuers methods and works have come under 

increasing criticisms and condemnation while other professionals, notably engineers 

and accountants, not only encroaching into areas which traditionally have been the 

preserve of professional valuers, but are also claiming to be more competent. This is 

without prejudice to the fact that only an Estate Surveyor and Valuer is by virtue of 

decree No 24 of 1975 statutorily empowered to determine the value of land and landed 

resources for all purposes. The reasons for the incursion of non professionals in the art 

of valuation may not be unconnected to the issue of accuracy, variations and reliability 

of valuation methods. Property valuation in Nigeria has been witnessing a lot of 

problems which seem to have brewed doubt in the heart of users of reports submitted 

by valuers. Inaccuracy and variations were observed by researchers as responsible 

factors (Ogunba and Ajayi, 1999; Ajayi 2009). This arose from the use of 

inappropriate and/or dissimilar methods of valuation for the same valuation 

assignment by Estate Surveyors and Valuers.  

This paper aims evaluating the role of the Estate Surveyor and Valuer in mortgage 

investment with a view to improving on the quality of valuation practice. Some of the 

questions to be addressed by the paper include:  

What method(s) of valuation does the Estate Valuer often adopt for mortgage 

purposes?  

What is the estate valuers’ level of awareness and understanding of the contemporary 

models? 

What is the clients’ perception of the estate valuers’ work with respect to collateral 

valuation?  

NATURE OF MORTGAGE ACTIVITY IN NIGERIA 

The success of any investment activity rests on the availability of adequate finance. 

Most often financial requirement investment activities go beyond the investor’s 

current financial resources and this situation naturally turns investors to financial 

institutions for loan. Mortgage loan are normally obtained from commercial banks, 

mortgage banks, building societies or cooperatives.  In Nigeria, bulk of lending on 

residential property is the hand of the Federal Mortgage Bank of Nigeria and various 

state housing corporations, while short term fund for commercial purposes are 

normally obtained primarily from commercial banks. The provision of this loan 

however carries risk of default in payment hence there is need to insulate inherent risk 

in banks providing loan by taking adequate and appropriate security. A pledge of an 

interest in property as security for repayment of a loan with provision for redemption 

on repayment is called mortgage (IVSC, 2007). In mortgage transactions, the 

borrower (mortgagor) agrees to pay to the lender (mortgagee) the principal and the 

interest on it, usually by means of periodic payments (Ajayi, 2009). This security is 

not taken with the intension of serving to repay the loan but rather as a last resort 

where normal source of credit repayment fails. The bank is therefore interested only in 

assets whose ownership is evidenced by document of title and the ownership of which 

can be transferred by means of this document. Before security is accepted for loan, the 
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value of such security must be ascertained. Mortgage valuation is carried out and the 

estimate forms the basis for lending. Banks need to be assured that both the initial 

property value and the pattern of property value overtime exceed the outstanding loan 

balance for any given property over the terms of the loan. It is normal for bank to 

advance as loan two third of the estimated market value of the security as loan to the 

borrower. However, if it is determined that the property is not likely to be sold easily, 

the loan to be advanced would be appropriately lower.  

Two types of mortgage exist; legal and equitable mortgages. Legal mortgage is at 

force where the mortgagor surrenders title document to the mortgagee in addition to a 

drawn up formal deed of legal mortgage which must be executed by both parties. 

Equitable mortgage on the other hand is at force when the agreement is evidenced by 

an informal document, memorandum of deposit under land coupled with a deposit of 

title document to the lender. The prevalent practice in the country (and indeed Osun 

state) for securing loan is the creation of legal mortgage. The process involved in legal 

mortgage include investigation of the title to land, inspection of property, Governors’ 

consent, deed of legal mortgage, stamping, registration and insurance. In the event that 

mortgagor defaults in repayment of loan, a number of remedies are possible to the 

lending bank. These include: the right to appoint a receiver to collect income from the 

property; the right to take possession and become recipient of income from the 

property; the right to sell; and the right to sue the mortgagor for any outstanding 

balance (Odudu, 1998). The legal mortgage agreement empowers the lending bank to 

sell the mortgaged property without first resorting to law court. Although the bank has 

the above rights, such rights only be exercised with certain conditions such as:  

mortgage debt is due for payment, a written notice demanding for sale, mortgagor has 

defaulted in making payment for at least three month, when interest has not been paid 

for at least three months after it has become due and where there is breach of some 

covenant in the mortgage agreement. 

PROPERTY VALUATION PRACTICE IN NIGERIAN REAL 

ESTATE BUSINESS  

Valuation practice started in Nigeria in the late 1960s. By 29
th

 August, 1975, Decree 

No 24 of 1975 was promulgated to establish the Estate Surveyors and Valuers 

Registration Board of Nigeria as the official machinery for the regulation of the 

profession of Estate Surveying and Valuation in the country. In addition, this decree 

gave official recognition to the Nigerian Institution of Estate Surveyors and Valuers as 

the national professional organization to cater for the interest of those in real estate 

practice including valuation for purposes. Dale (2000) observes that for the element of 

valuation to contribute effectively to a property market, it must provide a clear 

mechanism for offering real property for sale, support and make available mortgage 

advice. In any case, the purpose of valuation, type of value required and the relevant 

circumstance determines the facts and assumptions that are appropriate and the 

method to be used. There are five traditional methods of valuation. These are 

investment, comparative, cost, residual, and profit methods. In Nigerian practice, the 

three most used methods are investment, comparative and cost methods (Akomolede, 

2004). These three traditional methods rely on net income, recent sale prices and 

replacement cost data respectively to provide indications of value. Income, sales and 

costs vary widely from one situation to the next, and particular importance is given to 

the specific characteristics of the subject property (Barbu and Gramescu, 2009). Ajayi 

(1990) posited that the investment and comparison method are most relevant for 

mortgage valuation purpose. The former reflects the income generating capability of 
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the property in the event of default while the latter gives a clue on realizable market 

price at foreclosure. 

The conventional methods of valuation have been subject to various criticisms 

worldwide. These include errors of logic and arithmetic, and the implicit nature of 

yield used in investment method (Baum and Macgregor, 1992; Ajayi, 1994); the 

uniqueness of individual property and the tendency for sale prices to be in some 

degree influenced by the special needs of purchasers or vendors (Kondratenko, 2005; 

Davis, 2010); and the difficulty in accurate quantification of depreciation in existing 

improvements in Cost Method (Marchitelli, 1992; DeRoos and Rushmore, 2004). 

Consequent upon these, a host of contemporary models have emerged which 

comprises: Discounted Cash Flow (DCF) models, Statistical Approaches, Neural 

Network and GIS Approach (Bello and Bello, 2007). Aiyedun (2009) noted that two 

distinct approaches evolved for determining open market value i.e. the direct 

capitalisation method and the DCF (Discounted Cash Flow) method. Studies 

conducted by Mokrain (2002) reveal that valuation methods employed in the UK, 

Netherlands, Germany, France and Sweden vary between DCF approaches and 

income capitalization approaches. 

Property valuation performs an essential role in mortgage transactions. It provides 

information to underpin lending decisions. The basis of valuation for mortgage is 

normally the open market value. In Nigeria however, the problems of inaccuracy and 

inconsistency (variance) in the valuation practice exist. It has been generally observed 

by scholars that the market value has not been similar with price. Studies have also 

confirmed that values arrived by different Estate Surveyors and Valuers have often 

been different from one another. Ajayi (2003) noted that increased valuation accuracy 

and consistency are the demand of the more sophisticated and enlightened clients in 

the emerging property market of today. While other financial consultants like 

Accountants, Stockbrokers have progressively refined their financial techniques to 

meet their changing clients’ expectations, this cannot be said of Nigerian property 

professionals. Ojo (2004) pointed out that the Nigerian Estate Surveyors and Valuers 

have been rather slow and lukewarm in their attitudes and approach to the required 

accuracy changes in valuation practice. Ojo (2004) further cited that financial 

institutions have continuously complained about the accuracy and reliability of 

mortgage valuation figures supplied them, which they considered as under-

representing the values of such foreclosed collateral securities. With this, there is no 

doubt that the property investing public, faced with continuously unreliable estimates, 

may decide to dump the services of estate surveyors and valuers in favour of services 

from other consultants such as the Accountants, Financial Analysts, Engineers or 

Quantity Surveyors who, they think may be able to provide more realistic and reliable 

estimates. The consequences of continuous and unchecked inaccuracy and 

inconsistency include adverse influence on the relevance and credibility of the Valuer 

(see Aluko (2004)). This will expose not only the Valuer to ridicule but also the 

profession.  

THE METHODOLOGY 

A survey/questionnaire research method was employed for this study. The sample for 

the study comprises all registered Estate Surveyors and Valuers and loan officers in all 

the licensed Commercial Banks in Osogbo and Ile-Ife both in Osun State. Field survey 

revealed 25 firms of Estate Surveyors and Valuers and also 22 licensed Commercial 

Banks in the study area. Two (2) different sets of closed ended questionnaires were 
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distributed to the study sample. Type ‘A’ questionnaire was administered on Estate 

Surveyors and Valuers to gather data on the method(s) of valuation often used and 

awareness/understanding of contemporary models while Type ‘B’ questionnaire was 

administered on officers in credit department of the banks to elicit information on the 

performance of mortgaged properties and their perception of the estate valuers’ work.  

A total of 47 questionnaires were administered to the study sample. Of these, 42 (23 

for Estate Surveyors and Valuers) and (19 for Commercial Banks) questionnaires 

were returned and analyzed, representing 89% response rate. Both descriptive and 

inferential statistics such as: frequencies, chart, likert rating scale, mean score and 

regression analysis were used to analyze the data collected. 

FINDINGS AND DISCUSSION 

Table 1 shows the qualification of the respondents. In Table 1, 73.9% of the 

respondents are registered Estate Surveyors and Valuers. This category was 

considered for further analysis. This was to ensure that the views of only those 

qualified to assess property values according to Decree No 24 of 1975 were 

considered.  

Table 1 Educational and Professional Qualification of the respondents  
  

Qualification Frequency Percent Cumulative Percent 

 HND/Bsc only 6 26.1 26.1 

HND/Bsc with ANIVS + RSV* 15 65.2 91.3 

MSC with ANIVS + RSV* 2 8.7 100.0 

Total 23 100.0  

Source: Field survey (2011). 

* Registered Estate Surveyors and Valuers (15 + 2 = 17) 

Table 2 Method of Valuation often adopted for Mortgage Purposes 

Method(s)  No. of respondents Percentage no. of 

respondents (n = 17) 

Ranking  

Cost  8 47.07      1 

Cost + Comparison 3 17.65      2 

Comparison 2 11.76      3 

Cost + Investment 1 5.88      4 

Investment  1 5.88      4 

Investment + Comparison + Cost 1 5.88      4 

Investment + Comparison 1 5.88      4 

Discounted Cash Flow (DCF) 0 0.00      5 

Others  0 0.00      5 

Source: Field survey (2011). 

Table 2 shows the methods of valuation used in practice for mortgage purposes. The 

most widely used is the Cost method only (47.07%) while 17.65% combined Cost and 

Comparison methods. Investment method is barely used while DCF and other 

contemporary methods are not used. This practice is contrary to the global practice 

and indeed the valuation theory which stipulates investment and comparison methods 

for mortgage purposes. 

Table 3 Awareness and Understanding of Contemporary Valuation Models 

Options  Frequency Percent Cumulative Percent 

Awareness/understanding of the 

models 

Awareness of the models only 

Not aware of the models  

Total  

03 

 

06 

08 

17 

17.65 

 

35.29 

47.06 

100 

17.65 

 

64.71 

100 

Source: Field survey (2011). 
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From table 3 above, only 17.65% of the responding Estate valuers have heard about 

and have understanding of the contemporary models. While 35.29% have only heard 

about the models, 47.06% have not heard about the contemporary valuation models. 

This indicates that majority of the responding Estate valuers were neither aware nor 

have understanding of the contemporary models and this explains why they are not 

used.  

Table 4 Professional(s) responsible for Valuation of Landed Security for Banks 
  

Professionals Frequency Percent Cumulative Percent 

 Accountants 3 15.8 15.8 

Engineers 1 5.3 21.1 

Estate Valuers 11 57.9 78.9 

Quantity surveyors 4 21.1 100.0 

Total 19 100.0  

Source: Field survey (2011). 

From table 4 above, 57.90% of the responding banks revealed that Estate Valuers are 

the professionals responsible for Valuation of Landed properties used as security for 

bank loans. This was followed by the Quantity Surveyors (21.1%), Accountants 

(15.8%) and Engineers (5.3%). The involvement of Quantity Surveyors, Accountants 

and Engineers is a contradiction of decree 24 of 1975 which empowered an Estate 

Valuer as the only professional that can determine the value of land and buildings. 

Table 5 Evaluation of Estate Valuer s’ Work 

Source: Field survey (2011). 

From table 5, the highest weighted mean score (3.32) relates to adequacy of loan 

coverage by the Estate Valuers’ figure. Valuers do not carry out enough inspection/ 

investigation has 2.47 while valuers collude with client to inflate property value was 

the least rated by the responding banks having 2.26. Differences in values submitted 

by valuers valuing the same property were reported. The responses further revealed 

that although there have been cases of collateral property being sold below valuation, 

the amount realised was sufficient to cover the mortgaged debt, arrears of interest and 

cost of sale. One expects that property values appreciate overtime, a situation where 

collateral properties were sold below valuation questions the accuracy of valuations.  

Some of the respondents also claimed that there were instances where the reported 

physical features valued properties differ widely from their actual features.  

Figure 1 Clients’ satisfaction with the Estate Valuers’ performance  

Variables Strongly 

agreed 

(4) 

Agreed 

 

(3) 

Disagreed 

 

(2) 

Strongly 

disagreed 

(1) 

Mean 

Score 

Ranking 

Valuers’ figure provide 

adequate cover for loan 

10 6 2 1 3.32 1 

Valuers do not carry out 

enough inspection/ 

investigation 

3 7 5 4 2.47 2 

Valuers’ figure represent real 

market situation 

2 4 6 7 2.05 4 

Valuers collude with client to 

inflate property value 

3 4 7 5 2.26 3 
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Figure 1 reveals that the general performance of the Estate Valuer is rated satisfactory. This is 

indicated by 63.16 % of the responding banks. While only 15.97 rated it very satisfactory, 21.05% 

viewed the Estate Valuer performance as being poor. A 21% poor rating suggests that there is need 

for improvement. 

Regression analysis 

 

Table 6: Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 
Durbin-Watson 

1 .935
a
 .874 .838 .250 .701 

Source: Field survey (2011). 

From table 6, the regression analysis results indicate a high positive correlation (0.935) between the 

variables. The last cell gives the Durbin – Watson statistic (d) of 0.701 indicating the presence of 

some degree of positive autocorrelation.  

 

Table 7: Analysis Of Variance 

Model Sum of Squares Df 
Mean Square F Sig. 

1 Regression 6.070 3 1.517 24.204 .000
a
 

Residual .878 14 .063   

Total 6.947 18  

Source: Field survey (2011). 

 

Table 8 presents the coefficients. Looking at the significance values of the 

individual β’s, it is discovered that, of the four predictors only the second 

predictor significantly predict the dependent variable with t =3.049 and P= 

0.009<0.05. 

 

 
Table 7 presents the overall significance of the coefficients (β’s). The results indicate that the 

overall model is statistically significant [F (4, 14) = 24.204;  

P = 0.000< 0.05]. 
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Table 8 presents the coefficients. Looking at the significance values of the 

individual β’s, it is discovered that, of the four predictors only the second 

predictor significantly predict the dependent variable with t =3.049 and P= 

0.009<0.05. 

 

 
Table 7 presents the overall significance of the coefficients (β’s). The results indicate that the 

overall model is statistically significant [F (4, 14) = 24.204;  

P = 0.000< 0.05]. 

 

Table 8: Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 
B Std. Error 

Beta 

1 (Constant) .789 .254  3.108 .008 

Valuer's figure provides 

adequate cover for loan 

-.162 .141 -.231 -1.145 .272 

Valuer's do not carry out 

enough investigation/inspection 

.640 .210 1.051 3.049 .009 

Valuer's figure represent real 

market situation 

-.177 .149 -.292 -1.186 .255 

Valuers collude with client to 

inflate property value 

.210 .181 .353 1.161 .265 

Source: Field survey (2011). 
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CONCLUSION AND RECOMMENDATION 

This study has evaluated the activities of Estate Valuer in mortgage investment in 

Osun state. The study has revealed that majority of the Estate Valuers’ often adopt 

cost method in valuation for mortgage purposes. The dominance of cost method and 

indeed conventional methods despite their limitation questions the sophistication and 

skill of the responding valuers. The clients’ perspective that Valuers do not carry out 

enough inspection/ investigation as well as 21% poor rating of the Estate Valuers’ 

performance is definitely unhealthy for the profession.  In the face of observed 

competition with other professionals, the estate surveyors cannot afford to be found 

negligent in their work. It is therefore recommended that Estate Valuers should ensure 

they carryout adequate inspection and report properties features correctly as this will 

enhance the quality of services rendered to their clients. Also, the study revealed that 

most of the sampled Estate Valuers were either not aware of or understood the 

contemporary valuation models hence were not being used at all. The Nigerian 

Institution of Estate Surveyors and Valuers and the Estate Surveyors and Valuers 

Registration Board of Nigeria are urged to organize a mandatory educational 

enlightenment programmes to that effect. This will assist in keeping Estate Valuers 

abreast with the global trends in valuation practices for overall improvement in 

satisfying their changing clients’ expectations. 
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Viability of any construction industry determines the level and frequency of its 

involvement in the construction activities and consequently its survival. Survival of 

the ILLCC is mostly threatened by the existence and performance of the foreign 

companies. However, the competitive environment still gives room for the willing 

ILLCC to strive for excellence. Therefore this paper assessed the determinants of the 

viability of ILLCC in South-western Nigeria so as to predict their survival in the 

highly competitive construction environment. Archival data on 54 annual financial 

status of projects executed by 19 contractors purposively selected in the study area 

were used for this study. The data included construction and overhead cost, their fixed 

assets, gross earning and profit between 2008 and 2010. These were subjected to 

analyses of regression and correlation to determine the relationship between profit and 

gross earning and also between profit and fixed asset. The result indicated that the 

sum spent on fixed asset was low and average profit of ILLCC in South-western 

Nigeria was low although higher that UK margin. The profit was positively and 

significantly influenced by gross earning and fixed asset except in 2008. ILLCC 

contractors in Nigeria should concentrate more on the financial factors with great 

effect on their profit for growth and sustenance in the competitive building 

environment. 

Keywords: indigenous, limited liability company, Nigeria, South-western 

INTRODUCTION 

The contribution of the construction industry to national economic necessitates 

improved efficiency in the industry. About 69% of Nigeria’s fixed capital formation is 

produced by the construction industry (Federal Office of Statistics, 1998). This 

showed the significance of the industry within the economy because the percentage 

above represents nearly 70% of the capital base of the national economy. In the 1980s, 

construction industry was one of the major contributors to Nigeria gross domestic 

profit (GDP) (Federal Office of Statistics, 1996)  while in 2007 its contribution 

dropped to 1.72% of the GDP (National Bureau of Statistics, 2007). This is an 

unsteady development and an indication of an ailing industry which demand prompt 

and adequate attention.  

There is a strong link between construction and economic activities, the link is 

expectedly stronger in developing countries of which Nigeria is a typical example 

(Hughes and Hillebrandt, 2003; Ofori, 2010). Construction is location specific. Thus, 

the employment generation potential and stimulation of the local economy can be 

realized. This potential and its positive impact on employment drive are well 
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highlighted by literature and report (Hillebrandt 2006: National Bureau of Statistics; 

2006). Part of the employment generation drive has been the increase in the number of 

local and foreign investors in the construction market in Nigeria. Expectedly, the 

number of indigenous contractor (wholly Nigeria owned) far outnumber the number 

of foreign contractors (other Nigeria branch of a foreign company or Nigeria/foreign 

joint venture) (Aniekwu, 1995). Aniekwu (1995) discovered that 266 (79.64%) of 334 

construction contractors surveyed in Nigeria where indigenous contractors. The ratio 

is likely to have increased in recent time due to the recent clamour on the need to 

patronize more indigenous construction firms and professionals in Nigeria (Nigeria 

Business, 2007).  

Indigenous Limited Liability Construction Companies (ILLCC) in Nigeria are 

construction companies that are registered by the Corporate Affair Commission 

(CAC) for the execution of building and road projects in accordance with the contract 

documents (Corporate Affair Commission, 2005). The Government is the major client 

of the company; this is a common feature in developing nation in Africa (Jaselskis and 

Talukhaba, 1998). They are also expected to be registered with the Federal Ministry of 

Works and obtain an up-to-date Value Added Tax (VAT) certificate before they are 

entitled to the award of any government project or contract (Economic Watch, 2010). 

ILLCC in Nigeria, more than often, play the role of a general contractor who is refer 

to as an organization or individual who undertakes to supply the resources and 

services require to execute a project (Murdoch and Huges, 2008;  Hackett et al, 2007). 

They could also play the role of a specialist contractor to a project already awarded to 

either a local or foreign firm.  

The Indigenous construction industries have been credited with lack of capacity to 

deliver which may be due to insufficient capital to finance the project (Yin, 2006), 

rush nature of project implementation (Mosaku, 1984; Musa, 1990), inadequate 

planning and budgetary provisions (Elinwa and Buba, 1993). The outcome have been 

several reports of projects executed at higher sums (Giwa, 1988; Okuwoga, 1998), 

inefficient and poor service delivery (Aibinu and Jagboro, 2002), abandoned or non-

functional facilities and collapsed building (Wahab, 2006). The perennial nature of 

these traits creates dissatisfaction amongst clients (Omole, 2000; Ajator, 2004) which, 

more often, has resulted into the award of major and capital intensive contracts to 

foreign firm especially when quality and time of construction is of utmost demand. 

Therefore, as observed by Aniekwu (1995),  the total annual volume of work done by 

foreign contractors are more likely to be  more than that of the indigenous contractors. 

If this is the frequent experience, the possibility of existence of indigenous firms may 

be very low. It is expedient for construction firms to undertake regular performance 

evaluation of their financial performance to ensure their viability (Wong and Ng, 

2010). 

DETERMINANTS OF VIABILITY OF INDIGENOUS LIMITED 

LIABILITY CONSTRUCTION INDUSTRY (ILLCC) 

Construction is a risky business and the possibility of business failure always exists 

(Arslan and Kirvak 2008, Wong and Ng 2010). Constraints to viability of indigenous 

contractors in Nigeria have been identified to include uncertainties in supplies and 

prices of materials, difficulty in obtaining interim payment, access to capital, access to 

and maintenance of plant and equipment, poor accounting or financial management 

(Adams, 1997); dominance of foreign contractor and high rate of corruption (Alabi, 

2010). Adams (1997) stated that one of the biggest consequences of this is their 
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inability to satisfy the financial requirements (e.g. bid and performance bonds) needed 

to win major contracts often awarded to their foreign counterparts and thus make their 

existence and sustenance difficult. Contractors are expected to produce good work at 

the cheapest price (lowest profit margin) because of the open tender system. Although 

the system is the best way to ensure the completion of any project at the lowest price, 

it is the most difficult obstacle faced by contractors in this highly competitive world.  

Financial factors such as insufficient profit, heavy operational expenses, insufficient 

capital, country’s economic conditions, poor accounting system and poor estimating 

and job costing (Kangari, 1988; Davidson and Maguire,2003; Kirvak and Aslan, 2008; 

Halim et al., 2010; Wong and Ng 2010) were also identified as causes of failure which 

predict viability threat. 

ILLCC in Nigeria are not excepted as they faced with delay in payment of valuation 

certificate, corrupt practice in the award of contract (Ayodele et al, 2011), difficulty in 

obtaining loans. For instance, construction firms in Nigeria will have to pay a bank 

interest of 20% or more on the loan obtained from the banks (Sanusi, 2007), 

Government collects a VAT of 5% from the contractor on every contract awarded 

(Economic Watch, 2010) which may be an indication of 5% reduction on profits made 

by contactors at the completion of the project.  Besides, 5% of the contract sum will 

be held for a period of 6 to 12 month as retentions depending on the type of project 

(Nigeria Lawyer Link, 2012) which implied that the contractor will have no access to 

5% of its contract sum until the expiration of the retention period after the completion 

of the project. With the identified problem of insufficient capital, persistence of any 

indigenous contractor in this condition will go a long way in determining his 

existence, therefore the viability of his firm in Nigeria. 

The construction companies are  particularly  vulnerable to bankruptcy due to the 

fragmented nature of the industry, excessive competition, relatively low entry barrier, 

high uncertainty and risk involved, unpredictable fluctuations in construction volume 

(Edum-Fotwe et al., 1996; Kangari, 1988;Kale and Arditi, 1999) and low profit 

margin from projects (Halim et al 2010). A construction firm is considered viable 

when firm is able to utilize its assets, when the profit margin are in line with assets, 

when there are no excessive investment in fixed assets, when the business is 

adequately financed and  when there are no signs of liquidity strain (Landford et al 

1993). It is also a measure of its ability to pay its obligations when they are due and 

ability to plan and execute project successfully (Arslan and kirvak, 2008) which will 

be made possible by the robust income of the firm. The size (turnover) of companies, 

however, was significantly and positively correlated with profitability (Akintoye and 

Skitmore, 1991). Therefore, this paper focused on determining the relationship 

between the profit margin, the fixed asset and income as determinants of construction 

firm’s viability in Southwestern Nigeria. 

Low profit margin was identified by Kangari (1988, Osama (1997) and Halim et al. 

(2010) as part of causes of failure. It was observed by Fred and Janet as far back 

as1975 that the profit margins for the multinationals construction firms have been 

shrinking due to increased competition. A winning Italian consortium for example was 

figured as having 3% profit margin in its bid for the Kariba dam. It was observed at 

the same period that profit in Korea construction firm was at an average of 13.54% 

while British and United state had been aiming at 14% profit margin on their project. 

According to Construction Market Data (2011 and 2012) and  (2011), average profit 

margin in the UK construction industry was less than 3%.  In Nigerian construction 

industry, the profit margin on most of the project at the bidding stage is between ten 
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and fifteen percent depending on the bidding method, prevailing market situation and 

a host of other factors.  Therefore, as suggested by Wong and Ng (2010), financial 

performance of construction firms must be regularly evaluated so as to establish 

timely and appropriate strategies for survival. Therefore this paper focused on the 

financial performance of the ILLCC as determinant of viability so as to alert the 

indigenous contractors on the need for improved performance in this highly 

competitive business environment.  For a firm to survive and be sustained its financial 

status must be well established and properly monitored. Previous researches on 

viability of ILLCC were very scanty; however, related studied on success and failure 

of construction industry abound. It is the intention of this study to open up this under-

explored area of research for further investigation.  

RESEARCH METHODOLOGY   

This paper aimed at establishing the relationship between profit fixed asset and gross 

income as determinant of viability of the ILLCC firms. The data used for this study 

were archival data collected from 19 contractors in Southwestern Nigeria who were 

purposively selected. These were contractors of ILLCC whose head office and/or 

major branch office are located in Southwestern Nigeria. These data were collected 

and collated from the bid documents submitted by the selected firms in a 

prequalification exercise conducted by one of the Federal Government Health 

Institutions in Southwestern Nigeria in 2011. The contractors were purposively 

selected due to the nature of the required data and the reluctance by most of them to 

release such data. Archival data on 54 annual financial status of the selected 

contractors on  projects executed between 2008 and 2010 were collected and used for 

the analysis. The data included the gross income, fixed asset, construction and 

overhead cost and profit (Tables 1, 2, 3 and 4).  

An empirical investigation using regression and correlation analyses were used to test 

the level of possible relationship between ILLCC profit as the dependent variable with 

gross earning and fixed asset as the independent variables in the form: 

Profit = a + b (Gross Earning);   a = constant; b = coefficients of Gross Earning 

Profit = c + d (Fixed Asset);  a = constant; b = coefficients of Fixed Asset 

where an increase or decrease in profit  is associated with an increase or decrease in 

gross earning  or fixed profit as the case may be.  

The hypotheses proposed for the study were: 

Hypothesis 1: 

H0: There is no significant relationship between ILLCC profit and gross income.     

H1: There is a significant relationship between ILLCC profit and gross income.     

Hypothesis 2: 

H0: There is no significant relationship between ILLCC profit and fixed assets.     

H1: There is a significant relationship between ILLCC profit and fixed assets.     

The significance of the relationship was based on a 0.05 level of significance. 
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Table 2: Annual account of selected ILLCC (2009) 

          ILLCC Gross Earning 

(N) 

Constuction and 

overhead cost 

(N) 

Gross Profit (N) Fixed Asset Construction 

and Overhead 

Cost (%) 

profit 

(%) 

1 106,670,000 99,538,000          7,132,000.00  39,238,000 93.31 6.69 

2 1,582,631,000 1,463,729,000      118,902,000.00  1,218,968,000 92.49 7.51 

3 195,055,000 169,326,000        25,729,000.00  26,224,000 86.81 13.19 

4 17,405,000 16,654,521             750,479.00  479,450 95.69 4.31 

5 243,823,000 241,239,740          2,583,260.00  2,489,000 98.94 1.06 

6 26,744,610 20,886,157          5,858,453.00  19,670,888 78.09 21.91 

7 108,127,340 104,034,259          4,093,081.00  5,592,190 96.21 3.79 

8 171,280,955 167,291,500          3,989,455.00  8,410,297 97.67 2.33 

9 7,500,000 7,388,775             111,225.00  222,785 98.52 1.48 

10 131,161,850 130,100,604          1,061,246.00  9,650,913 99.19 0.81 

11 137,161,850 136,100,604          1,061,246.00  9,650,913 99.23 0.77 

12 4,906,083 4,727,872             178,211.00  297,890 96.37 3.63 

13 47,861,179 38,273,815          9,587,364.00  45,594,480 79.97 20.03 

14 38,284,189 29,282,671          9,001,518.00  24,824,940 76.49 23.51 

15 306,700,000 282,377,068        24,322,932.00  1,227,500 92.07 7.93 

16 105,771,546 72,003,748        33,767,798.00  49,013,740 68.07 31.93 

17 6,354,075 6,235,073             119,002.00  274,010 98.13 1.87 

18 210,153,094 198,656,596        11,496,498.00  32,912,135 94.53 5.47 

19 694,500,200 675,000,601        19,499,599.00  130,541,645 97.19 2.81 

Table 1: Annual account of selected ILLCC (2008) 

   

       ILLCC Gross Earning Construction and 

overhead cost 

(N) 

Gross Profit (N) Fixed Asset Construction 

and overhead 

cost ( %) 

Gross 

profit 

(%) 

1 72,162,000 66,717,000 5,445,000 32,601,000 92.45 7.55 

2 200,155,000 185,970,000 14,185,000 26,224,000 92.91 7.09 

3 14,446,000 13,469,875 976,125 569,830 93.24 6.76 

4 342,053,000 281,900,337 60,152,663 3,549,925 82.41 17.59 

5 22,458,248 22,221,930 236,318 7,813,530 98.95 1.05 

6 51,360,445 50,938,382 422,063 6,702,860 99.18 0.82 

7 155,138,215 151,122,909 4,015,306 5,879,755 97.41 2.59 

8 5,000,000 4,896,117 103,883 364,940 97.92 2.08 

9 169,872,180 168,937,926 934,254 2,490,257 99.45 0.55 

10 750,820,000 7,280,772,999 22,747,001 42,407,008 96.97 3.03 

11 1,434,765 1,212,262 222,503 335,127 84.49 15.51 

12 50,447,891 39,290,465 11,157,426 24,918,520 77.88 22.12 

13 31,903,359 25,294,372 6,608,987 31,599,920 79.28 20.72 

14 232,816,000 218,580,023 14,235,977 2,025,000 93.89 6.11 

15 24,677,375 21,305,555 3,371,820 13,744,440 86.34 13.66 

16 4,204,751 4,086,639 118,112 335,000 97.19 2.81 

17 199,608,071 186,594,156 13,013,915 14,234,209 93.48 6.52 

18 705,800,900 676,199,500 26,601,400 109,233,925 96.23 3.77 
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Table 3: Annual account of selected ILLCC (2010) 

   

       ILLCC Gross Earning 

(N) 

Construction and 

overhead cost (N) 

Gross Profit 

(N) 

Fixed Asset Construction 

and Overhead 

Cost (%) 

profit (%) 

1 118,254,000 108836000.00 9,418,000 52,657,000 92.04 7.96 

2 2,790,454,000 2621056000.00 169,398,000 1,218,513,000 93.93 6.07 

3 120,560,000 101834000.00 18,726,000 16,313,000 84.47 15.53 

4 27,562,000 26004127.00 1,557,873 478,450 94.35 5.65 

5 410,464,000 338280805.00 72,183,195 3,735,000 82.41 17.59 

6 42,635,930 34084818.00 8,551,112 18,580,236 79.94 20.06 

7 10,000,000 9868163.00 131,837 89,100,000 98.68 1.32 

8 168,743,465 165231998.00 3,511,467 15,897,390 97.92 2.08 

9 769,460,240 704121294.00 65,338,946 74,442,613 91.51 8.49 

10 1,897,687 1626343.00 271,344 372,363 85.70 14.30 

11 120,875,110 89255428.00 31,619,682 43,182,970 73.84 26.16 

12 41,660,224 31254635.00 10,405,589 21,437,450 75.02 24.98 

13 310,816,200 279614121.00 31,202,079 2,430,000 89.96 10.04 

14 79,326,118 56183661.00 23,142,457 44,578,880 70.83 29.17 

15 111,099,143 104905089.00 6,194,054 6,361,219 94.42 5.58 

16 9,700,105 9159149.00 540,956 244,520 94.42 5.58 

17 260,110,931 250019747.00 10,091,184 31,172,961 96.12 3.88 

 
Table 4: Annual account of selected ILLCC (2008-2010) 

   

       ILLCC Gross Earning Construction and overhead 
cost (N) 

Gross Profit (N) Fixed Asset Construction and 
overhead cost ( 

%) 

Gross profit 
(%) 

1 72,162,000 66,717,000 5,445,000 32,601,000 92.45 7.55 

2 200,155,000 185,970,000 14,185,000 26,224,000 92.91 7.09 

3 14,446,000 13,469,875 976,125 569,830 93.24 6.76 

4 342,053,000 281,900,337 60,152,663 3,549,925 82.41 17.59 

5 22,458,248 22,221,930 236,318 7,813,530 98.95 1.05 

6 51,360,445 50,938,382 422,063 6,702,860 99.18 0.82 

7 155,138,215 151,122,909 4,015,306 5,879,755 97.41 2.59 

8 5,000,000 4,896,117 103,883 364,940 97.92 2.08 

9 169,872,180 168,937,926 934,254 2,490,257 99.45 0.55 

10 750,820,000 7,280,772,999 22,747,001 42,407,008 96.97 3.03 

11 1,434,765 1,212,262 222,503 335,127 84.49 15.51 

12 50,447,891 39,290,465 11,157,426 24,918,520 77.88 22.12 

13 31,903,359 25,294,372 6,608,987 31,599,920 79.28 20.72 

14 232,816,000 218,580,023 14,235,977 2,025,000 93.89 6.11 

15 24,677,375 21,305,555 3,371,820 13,744,440 86.34 13.66 

16 4,204,751 4,086,639 118,112 335,000 97.19 2.81 

17 199,608,071 186,594,156 13,013,915 14,234,209 93.48 6.52 
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ILLCC Gross Earning Construction and overhead 

cost (N) 

Gross Profit (N) Fixed Asset Construction and 

overhead cost ( 
%) 

Gross profit 

(%) 

 

 
 

18 705,800,900 676,199,500 26,601,400 109,233,925 96.23 3.77 
 

 

19 106,670,000 99,538,000 7,132,000 39,238,000 93.31 6.69 

20 1,582,631,000 1,463,729,000 118,902,000 1,218,968,000 92.49 7.51 

21 195,055,000 169,326,000 25,729,000 26,224,000 86.81 13.19 

22 17,405,000 16,654,521 750,479 479,450 95.69 4.31 

23 243,823,000 241,239,740 2,583,260 2,489,000 98.94 1.06 

24 26,744,610 20,886,157 5,858,453 19,670,888 78.09 21.91 

25 108,127,340 104,034,259 4,093,081 5,592,190 96.21 3.79 

26 171,280,955 167,291,500 3,989,455 8,410,297 97.67 2.33 

27 7,500,000 7,388,775 111,225 222,785 98.52 1.48 

28 131,161,850 130,100,604 1,061,246 9,650,913 99.19 0.81 

29 137,161,850 136,100,604 1,061,246 9,650,913 99.23 0.77 

30 4,906,083 4,727,872 178,211 297,890 96.37 3.63 

31 47,861,179 38,273,815 9,587,364 45,594,480 79.97 20.03 

32 38,284,189 29,282,671 9,001,518 24,824,940 76.49 23.51 

33 306,700,000 282,377,068 24,322,932 1,227,500 92.07 7.93 

34 105,771,546 72,003,748 33,767,798 49,013,740 68.07 31.93 

35 6,354,075 6,235,073 119,002 274,010 98.13 1.87 

36 210,153,094 198,656,596 11,496,498 32,912,135 94.53 5.47 

37 694,500,200 675,000,601 19,499,599 130,541,645 97.19 2.81 

38 118,254,000 108836000 9,418,000 52,657,000 92.04 7.96 

39 2,790,454,000 2621056000 169,398,000 1,218,513,000 93.93 6.07 

40 120,560,000 101834000 18,726,000 16,313,000 84.47 15.53 

41 27,562,000 26004127 1,557,873 478,450 94.35 5.65 

42 410,464,000 338280805 72,183,195 3,735,000 82.41 17.59 

43 42,635,930 34084818 8,551,112 18,580,236 79.94 20.06 

44 10,000,000 9868163 131,837 89,100,000 98.68 1.32 

45 168,743,465 165231998 3,511,467 15,897,390 97.92 2.08 

46 769,460,240 704121294 65,338,946 74,442,613 91.51 8.49 

47 1,897,687 1626343 271,344 372,363 85.70 14.30 

48 120,875,110 89255428 31,619,682 43,182,970 73.84 26.16 

49 41,660,224 31254635 10,405,589 21,437,450 75.02 24.98 

50 310,816,200 279614121 31,202,079 2,430,000 89.96 10.04 

51 79,326,118 56183661 23,142,457 44,578,880 70.83 29.17 

52 111,099,143 104905089 6,194,054 6,361,219 94.42 5.58 

53 9,700,105 9159149 540,956 244,520 94.42 5.58 

54 260,110,931 250019747 10,091,184 31,172,961 96.12 3.88 
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DATA PRESENTATION AND RESULT        

              The archival data used for this study were evaluated and analyzed using descriptive and inferential 

statistics, Tables 5 and 6 gave the summary of the result of descriptive statistics.  

Table 5 revealed that 14 (73.68%) of the indigenous contractors firm sampled 

executed construction project with contract sum ranged between 50 million and 

99million naira with 10 (52.63%) of them executed project below N50 million naira. 

From Table 6, profit earned by the surveyed ILLCC ranged from 4.81% and 6.80% 

for the year reviewed with the average profit of 5.90%, it was also observed that there 

was no consistency in the trend of profit earned per year, there was an observed 

decrease from 2008 to 2009 and increase from 2009 to 2010. Also, the result from 

Table 6 showed that the ILLCC sampled spent an average of 94.10% of their gross 

earning on the actual construction work and overhead while they made a percentage of 

5.90 as profit. Average sum spent on fixed asset was 1.59% and 21.54 of the average 

gross earning and average profit respectively. 

Results of the correlation and regression analyses of the observed relationship 

between profit and gross income and the observed relationship between profit and 

fixed asset were as shown in Tables 7 and 8. 

Relationship between Profit and Gross Income of ILLCC 

Table 5:Summary of project successfully completed by ILLCC 

   
Cost of completed project F % 

Below N50 million Naira Project 10 52.63 

Between N50- N99 million Naira Project 4 21.05 

Between N100 –N199 million Naira Project 2 10.53 

No information on project completed 3 15.79 

 

 

Table 6: Summary of annual account of selected ILLCC 2008 -2010 

         Years  Fixed Asset                                               

(N) 

Gross Earning      

(N) 

Construction 

and overhead  

Cost (N) 

Gross Profit 

(N) 

Construction 

and overhead 

Cost (%) 

Average 

Gross 

Profit (%) 

2008 18515539 3034358200 2849810447 184547753 93.92 6.08 

2009 84541199 4142090971 3862846604 279244367 95.19 4.81 

2010 96441003 5393619153 4931335378 462283775 93.2 6.80 

Years 

average 

66499247 4190022775 3881330810 308691965 94.10 5.90 

 

The coefficients of the developed relationship between profit and gross income were 

presented in Table 7 and the equations were given in equations 1-4.  

From Table 7, it showed that the relationship between profit and gross income 

developed through regression analysis can be presented in the form of these equations: 

For 2008, Profit = 3.226E6 + 0.042Gross 

Income………………………………..…Equation 1 
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For 2009, Profit = 31432.792 +0.067 Gross Income……… 

…………….………….Equation 2 

For 2010, Profit = 7.991E6+0.061 Gross 

Income…………………..…………….....Equation 3 

For all data (2008-2010), Profit = 2.819E6+0.062 Gross 

Income…..……………...Equation 4 

Table 7:  Result of Correlation and Regression Analyses of Profit/Gross Income Relationship 

Coefficients  2008 2009 2010 All  

A 3.226E6 31432.792 7.991E6 2.819E6 

B 0.042 0.067 0.061 0.062 

R 0.634 0.910 0.948 0.909 

R2 0.402 0.829 0.900 0.826 

F 10.735 82.199 134.443 247.104 

Significance (F) 0.005 .000 .000 .000 

 

Table 7 gave the summary of the result which showed that the prediction of profit of 

ILLCC were obtained with R = 0.634, 0.910, 0.948, and 0.909 in 2008, 2009, 2010 

and combined data respectively. Generally, R is the measure of correlation between 

the observed value and the predicted value of the profit.  The R- values from Table7 

revealed a strong correlation between the observed gross income and the predicted 

value of profit of ILLCC. This implied that there exists very strong positive 

relationship between the profit and the gross income of ILLCC in Southwestern 

Nigeria. The R
2
 value, on the other hand, is the proportion of the observed variance in 

the profit which can be accounted for by this relationship. R
2
 values = 0.402, 0.829, 

0.900, and 0.826 in 2008, 2009, 2010 and combined data respectively. Therefore, it 

could be concluded that this relationship could account for 41%, 82.9%, 90%, and 

82.6% of the observed variance in profit in 2008, 2009, 2010 and combined data 

respectively. This implied that 41%, 82.9%, 90%, and 82.6% of the profit in 2008, 

2009, 2010 and combined data respectively can be attributed to the observed gross 

income and 59%, 17.1%, 10%, and 17.4% being accounted for by other factors not 

included in the equation.  

It is possible to have a model predicting an outcome but may not do so significantly 

(Fields, 2005). The regression procedure made provision for testing the significance of 

a relationship through ANOVA test of difference and hypothesis testing. The tested 

hypothesis is as follows: 

H0: There exists an insignificant relationship between profit and gross income of 

ILLCC. 

H1: There exists a significant relationship between profit and gross income of ILLCC. 

Table 7 showed that an F-value = 10.735, 82.199, 134.443 and 247.104 respectively in 

2008, 2009, 2010 and all data at p<0.05 which denotes that the null hypothesis cannot 

be accepted but rejected. Hence, it can be concluded that there exists a significant 

relationship between profit and gross income of ILLCC. 

Relationship between profit and Fixed Asset 

The coefficients of the developed relationship between profit and fixed asset were 

presented in Table 8 and the equations were given in equations 5-8.  
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Table 8:  Result of Correlation and Regression Analyses of Profit/Fixed Asset Relationship 

Coefficients  2008 2009 2010 All  

C 7.067E6 6.755E6 1.497E7 9.765E6 

D 0.176 0.093 0.127 0.111 

R 0.313 0.945 0.866 0.843 

R
2
 0.098 0.894 0.751 0.711 

F 1.734 143.202 45.150 127.892 

Significance (F) 0.206 .000 .000 .000 

 

The result from Table 8 revealed that the relationship between profit and fixed asset 

developed through regression analysis can be presented in the form of these equations: 

For 2008, Profit = 7.076E6 + 0.176Fixed Asset 

…………………………………….…Equation 5 

For 2009, Profit = 6.755E6 + 0.093Fixed Asset 

……………………………………….Equation 6 

For 2010, Profit = 1.497E7 +0.127 Fixed Asset 

…………………………………........Equation 7 

For all data, Profit = 9.765E6+0.111Fixed 

Asset……………………………..……….Equation 8 

Table 8 gave the summary of the result which indicated that the prediction of profit of 

ILLCC were obtained with R = 0.313, 0.945, 0.866, and 0.843 in 2008, 2009, 2010 

and combined data (2008-2010) respectively.  

The R- values from Table 8 showed a very strong correlation between the observed 

fixed asset and the predicted value of profit of ILLCC except for 2008 which was 

weak correlation (R=0.313). This implied that there exists very strong positive 

relationship between the profit and the fixed asset of ILLCC in Southwestern Nigeria 

except for 2008. On the other hand, R
2
 values = 0.894, 0.751, and 0.711 in 2009, 2010 

and combined data respectively. Therefore, it could be concluded that this relationship 

could account for 89.4%, 75.1%, and 71.1% of the observed variance in profit in 

2009, 2010 and combined data respectively. This implies that 89.4%, 75.1%, and 

71.1% of the profit can be attributed to the observed fixed asset and 10.6%, 24.9%, 

and 28.9% in 2009, 2010 and combined data respectively being accounted for by other 

factors not included in the equation. However, R
2
 value = 0.098 for 2008 which 

indicated that only 9.8% of the profit can be attributed to the observed fixed asset and 

92% being accounted for by other factors not included in the equation. 

The test of the significance of a relationship through ANOVA test of difference and 

hypothesis testing was also carried out. The tested hypothesis is as follows: 

H0: There exists an insignificant relationship between profit and fixed asset of ILLCC. 

H1: There exists a significant relationship between profit and fixed asset of ILLCC. 

Table 8 also showed that an F-value = 1.734 at p > 0.005 for 2008 data which denoted 

that the null hypothesis cannot be rejected but accepted. Hence, it can be concluded 

that there exists an insignificant relationship between profit and fixed asset of ILLCC 

in 2008. However, for 2009, 2010 and combined data (2008-2010), F-values = 

143.202, 45.150 and 127.892 respectively at p<0.005, which denotes that the null 
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hypothesis cannot be accepted but rejected. Hence, it can be concluded that there 

exists a significant relationship between profit and fixed asset of ILLCC. 

DISCUSSION 

The nature of indigenous companies is confirmed by the result of this study through 

the size of the project executed, more that 50% of the projects executed by the ILLCC 

surveyed were less than N50million. This revealed type of project that ILLCC can 

engage in and reinforced the fact about their low financial capacity to be involved in 

large and complex project that can increase their gross income through which their 

fixed asset can be increased and lead to an improved profit. This reinforced the study 

of Yin (2006) which established that indigenous contractor had very low financial 

base and this invariably affect their ability to compete with foreign counterparts.   

Also, profit earned by the surveyed ILLCC ranged from 4.81% and 6.80% for the year 

reviewed with the average profit of 5.90%. This was very low compared to 17% 

which is the Malaysian construction industry average recorded by Halim et al, (2010), 

although this result was in agreement with Halim et al. (2010) of 5% to 10% which 

was the actual percentage profit earned by Malaysian contractors. This result recorded 

higher percentage compared to that of UK which was less than 3% (Construction Market 

Data, 2012 and adf, 2011). The reasons for this included low contract price resulted from 

open tender system. High competition, delay in project completion, escalating prices 

of materials, high dependence on debt capital, high interest charge and high price of 

purchasing materials through credit facilities were causes of low profit margin (Arslan 

et al., 2006; Halim et al, 2010) as experienced by ILLCC in Nigeria.  It was also 

observed that there was no consistency in the trend of profit earned per year, there was 

on observed decrease from 2008 to 2009 and increase from 2009 to 2010. This may be 

due to the situation of the country in which there was instability in market prices of 

construction resources, and other economic indicators like inflation rate, interest rate, 

government policy, e.t.c. and these will have significant effect on the final 

construction cost of the project and consequent effect on the earned profit. There is, 

therefore, the need for government to evaluate properly the adverse effect of various 

financial policies on project administration, financing and monitoring so as to enhance 

the capacity and capability of the ILLCC in Nigeria. This will enable them deliver a 

higher volume of output to meet the increased demand which according to Ofori 

(2010) can be achieved in a cost effective and time efficient manner, to a high quality 

and with overall value for money.   

In addition, for the years under review, the ILLCC sampled spent an average of 

94.10% of their gross earning on the actual construction work and overhead while 

they made a percentage of 5.90 as profit. This may be due to their high overhead cost 

on the contract which may be as a result of unnecessary prolonged construction period 

experienced, late valuation certificate preparation and payment, inaccessibility or 

delay in getting loan among many other factors. This finding was in agreement with 

Halim et al. (2010) who confirmed that construction firms shouldered high 

construction costs. The result also revealed that average sum spent on fixed asset was 

1.59% and 21.54% of the average gross earning and average profit respectively. This 

is an indication of a low fixed asset and this may be because most of the major plant 

and equipment required by the contractors during construction were hired while only 

basic construction tools and vehicle for logistics purposes were owned. This will have 

an increasing effect on the overhead and deceasing effect on the profit. Also, tendency 
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of competing with foreign firms for capital intensive contracts will be reduced; hence, 

their viability or long term existence of such firms will be at risk.   

The result of from this study revealed a strong correlation and a significant 

relationship between the sampled firm annual profit and their gross income and fixed 

asset except for 2008 where the relationship between the profit and fixed asset was 

statistically insignificant. This indicated that, in 2008, profit was not influenced by the 

fixed asset. This may be attributed to the fact that few or no fixed asset that could have 

remarkable effect on the profit was acquired that year by the surveyed contractors. It 

is important to note that the observed relationship between the annual profit and the 

gross income; and between the annual profit and fixed asset for the combined data was 

strong and significant. This implied that their profits are significantly influenced by 

their gross earning, so also their fixed asset. Therefore, an increase in either the gross 

earning or fixed asset will result in an increase in profit, however the percentage 

increase may not be known. This study, thus, concluded that gross earning and fixed 

asset of ILLCC are significant determinants of profit. This study agreed with Arslan 

and Kirvak (2008) and Akintoye and Skitmore (1991). This means that an improved 

income and fixed asset acquired will result in an improved profit and consequently a 

viable organization which can withstand ever increasing competitive economy. 

Therefore, for the profit of the ILLCC to improve, there should be an improvement on 

the gross earning and or fixed asset. There should be increase in the owned plant and 

equipment, financial base must be increased either by obtaining loan, engaging in 

partnership instead of one-man business or through other means as this will allow for 

ILLCC an opportunity to be engaged in projects of large magnitude which may 

improve the earned profit and also to favorably compete with their foreign counterpart 

in the highly competitive construction environment.  

CONCLUSION 

The objective of this study research was to investigate the relationship between profit 

and the gross income and fixed asset of Indigenous Limited Liability Construction 

Company in Southwestern Nigeria with the aim of determining the viability of these 

firms in a competitive construction market. Archival data of contractors within this 

category were collected and subjected to regression and correlation analysis. The 

result indicated that the average profit of ILLCC in Southwestern Nigeria was 5.90%, 

average sum spent on fixed asset was 1.59% and 21.54 of the average gross earning 

and average profit respectively. The relationship between profit and gross income was 

linear, positive and significant in the form: Profit = 2.819E6+0.062Gross Income 

and the relationship between profit and fixed asset was linear, positive and significant 

in the form: Profit = 9.765E6+0.111Fixed Asset. The paper concluded that profit of 

ILLCC was significantly influenced by their gross income and fixed asset. The study 

will help the ILLCC contractors in Nigeria to give more attention to the major items 

of their financial factors which can lead to an improved profit for sustenance in the 

building environment. 
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EFFECT OF CALCINATION ON OXIDES 

COMPOSITION OF DUTSIN DUSHOWA VOLCANIC 

ASH OF JOS PLATEAU 

James Babatunde Olawuyi  
Department of Building, Federal University of Technology, Minna, Niger State, Nigeria 

This study investigates effect of calcination on oxide composition of Volcanic Ash 

(VA) sample obtained from Dutsin Dushowa, Kerang in Mangu Local Government 

Area of Plateau State, Nigeria. VA sample was collected as a lump, pounded, 

grounded, sieved with a 75 μm sieve and calcinated in a furnace at five temperatures 

levels (i.e. 500, 600, 700, 800 and 1000 
o 
C) before packaging for Chemical Analysis 

in Sagamu works Department of West African Portland Cement Company (WAPCO) 

via an X-ray fluorescent Analysis using a Total Cement Analyser model ARL 9900 

XP with control being Pulverized VA sample in the natural state. The result reflects 

that Silicon Dioxide (SiO2) content and total Silicon Dioxide, Iron Oxide, and 

Aluminium Oxide (SiO2+Fe2O3+Al2O3) content improved at a decreasing rate as the 

temperature of calcination increases. Values varied from 41.13% (at natural state) 

through 42.41% (at 500 
o
 C) to 43.36% (at 1000 

o
 C) for SiO2 and from 70.99 % (at 

natural state) through 73.13% (at 500 
o
 C) to 74.65% (1000 

o
 C) for 

SiO2+Fe2O3+Al2O3. All the samples were noted to satisfy the requirements of ASTM 

C618:2008 and IS 3812:1981 on basis of oxide composition. 

Keywords: calcination, chemical analysis, oxide composition, pozzolan, volcanic ash 

INTRODUCTION 

One of the major aspirations of human beings in life is to own a house. This is 

however frustratingly becoming a goal unattainable in Nigeria as in most other 

developing countries. This can be attributed to factors such as the present global 

economic recession, the disabled purchasing power, diminishing national income, lack 

of soft loans for housing finance, the rapidly expanding population of the nation, 

failed government policy, high cost of land, astronomical increases in the cost of 

conventional building materials, especially sand, cement and other ‘concrete’ 

components and lack of government or private sector in serious investment in building 

materials research development, mass production and patronisation (Olateju, 1991; 

Anthonio, 2002; Olusola and Adesanya, 2004 ). The worst hit in this trend is the low-

cost housing sector, while history reveals that man made his home from locally 

available material using the technology at his disposal. The return to the true principle 

of local material utilisation and familiar technology as it was in Africa before 

colonisation therefore may hold the key to the dream of housing for all. 

Basic conventional building materials like cement and sand are becoming increasingly 

expensive to obtain because of high cost incurred in cement production, sand 

excavation process, pre-treatment and transportation. A 50kg bag of cement, which 

sold for #280 and #480 in December 1994 and April 1995 respectively (Olawuyi, 

1995), now sell for #1850 as of September, 2008 in Minna market. Umoh (1990) 
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reported that in spite of the large cement factories in Nigeria, the yearly supply does 

not match the demand for cement. To worsen the situation, most of the factories do 

not produce at full installed capacity and because the importation of cement is 

economically inadvisable, the difference between demand and supply invariably has 

an effect on the cost of cement. Research trends globally in materials development has 

therefore been that of sourcing for alternatives necessitated by the high cost of 

conventional materials, difficulty in accessing fund for construction/ building 

development, the need to recycle agricultural waste materials for construction, the bio-

degradability of the materials, the need to maintain ecological balance and population 

growth and the challenges of housing amongst the many other reasons (Falade, 1999; 

Olusola and adesanya, 2004; Anthonio, 2002; Olawuyi, 2011). The development of 

supplementary cementitious materials (SCMs) is said to be fundamental to advancing 

low-cost construction materials to be used in the production of self-sufficient means of 

shelter especially in developing countries.  

The need for shelter as argued by Olusola (2005) must be met by materials that the 

environment can afford. Such materials must therefore be widely and readily 

available, appropriate to the environmental demands, thermally efficient and socially 

acceptable. Besides, the building system derived from such materials must allow 

participation from the community and thereby improving the cash economy of that 

community. This is what Adegoke and Ajayi (2003) referred to as appropriate 

technology. Examples of such locally available building materials that fit into these 

descriptions are cement replacement materials such as rice husk ash, corncob ash, 

sawdust ash, and volcanic ash –usually referred to as “original pozzolan” (Neville and 

Brooks, 2002). Chemical analysis for oxide composition is reccommended by the 

codes (ASTM C618-2008,  IS 3812-1981 and KS-02-1261) as means of assessing the 

comformity of a material qualities for consideration as SCM also known as pozzolan. 

Neville (2006), asserts that some pozzolanic materials are known to improve in their 

properties when calcinated at temperature ranges between 500
o
C and 1100

o
C. This 

paper therefore reports the effect of calcination on oxide composition of volcanic ash 

sample obtained from Dutsin Dushowa hill in Kerang, Mangu Local Government 

Area of Plateau State, Nigeria. 

LITERATURE REVIEW 

According to ASTM C125 – 05, a pozzolan is defined as a siliceous or siliceous and 

aluminous material, which in itself, possess little or no cementitious value but will, in 

finely divided form and in the presence of moisture, chemically react with calcium 

hydroxide at ordinary temperatures to form compounds possessing cementitious 

properties. It is essential that pozzolan be in a finely divided state as it is only then that 

silica can combine with calcium hydroxide (produced by the hydrating Portland 

cement) in the presence of water to form stable calcium silicates which have 

cementitious properties (Neville, 2006). Neville (2006) further stated that the silica 

has to be amorphous, that is glossy, because crystalline silica has very low reactivity. 

Hossain (2005) submitted that these pozzolanic materials can improve the durability 

of concrete and rate of gain in strength thus reducing the rate of liberation of heat, 

which is beneficial for mass concrete. 

Pozzolanas are a class of material that combines with calcium hydroxide and water to 

produce calcium silicate hydrate (CSH), which is the glue in Portland cements. The 

chemical composition and pozzolanic activities of those materials vary depending on 



Volcanic ash 

1113 

the source (Pekmezci and Akyuz, 2004). However, there is a common denominator 

for any material to qualify as a pozzolan. 

Syagga et al., observed in 2001(cited in Raheem, 2006) that the Kenya Standard (KS-

02-1261) recommends that a good pozzolan for manufacture of pozzolanic cement 

should have a combined SiO2 + Al2O3 of at least 70%. The ASTM C618-2008 on the 

other hand requires that a good pozzolan should have a combined percentage of SiO2 

+ Al2O3 + Fe2O3 of more than 70%. Similarly, the Indian Standard (IS 3812: 1981) 

also stipulates combined silica (SiO2), alumina (Al2O3) and iron oxide (Fe2O3) 

composition of not less than 70% of the entire constituents for Fly Ash for use as 

pozzolana and admixture, while silica alone is expected to be 35% minimum of the 

total oxide composition (Shetty, 2004). Table 1 shows the chemical composition of a 

pozzolan according to Indian Standard (IS 3812: 1981) while Table 2 also presents the 

physical and chemical requirement for pozzolanas according to American Standard 

(ASTM C618 - 2008).  

Pozzolanic materials can be classified into two groups: 

Natural pozzolanas 

Artificial pozzolanas 

Natural pozzolanas are of volcanic origin with volcanic ash referred to by Neville 

(2006) as the original pozzolan. Others include pumicite, tuff, trass, opaline shale and 

cherts, calcined diatomacceous earth and burnt clay; they are described by ASTM C 

618 – 2008 as class N. According to Neville (2006), some natural pozzolanas may 

create problems because of their physical properties e.g. diatomaceous earth, because 

of its angular and porous forms, requires high water content. He further stated that 

certain natural pozzolanas improves their activity by calcinations in the range of 550 

to 1100
o
C, depending on the material. 

Table 1: Chemical Composition of Pozzolan according to Indian Standard (IS 3812) 

S/N Characteristic Requirement 

i) Silicon dioxide (SiO2) plus aluminium oxide (Al2O3) plus iron oxide 

(Fe2O3) percent by mass, Min 

70.0 

ii) Silicon dioxide (SiO2), percent by mass, Min 35.0 

iii) Magnesium oxide (MgO), percent by mass, Max 5.0 

iv) Total sulphur as sulphur trioxide (SO3), percent by mass, Max 2.75 

v) Available alkalis, as sodium oxide (Na2O), percent by mass, Max 1.5 

vi) Loss on ignition, percent by mass, Max 12.0 

        Source: Shetty, 2004 

 

Table 2: Physical and Chemical Requirement for Pozzolan as offered by ASTM C618 

S/N Property of Pozzolan Class 

N F C 

i) Silicon dioxide(SiO2) + Aluminium oxide (Al2O3) + Iron oxide (Fe2O3) 70.0 70.0 70.0 

ii) Sulphur Trioxide (SO3), Max%  4.0 5.0 5.0 

iii) Moisture Content, Max% 3.0 3.0 3.0 

iv) Loss of ignition (LOI) Max. % 10.0 6.0 6.0 

v) Fines: Amount retained when wet sieve       

                 Number 325 (45µm) Max% 34 34 34 

vi) Increase in drying shrinkage of Portland pozzolan cement mortar bars at 28days 

(Max %). 

0.03 0.03 0.03 

vii) Water requirement (Max % of control) 115 105 105 

viii) Pozzolanic activity index with Portland cement at 28days (Min. % of control) 75 75 75 

Source: ASTM C618-2008 
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Artificial pozzolanas are mainly products obtained by heat treatment of natural 

materials. Examples are fly ash (PFA), Blast furnace slag, Silica fume, Metakaolin, 

Rice husk ash (RHA), Saw dust ash (SDA), Acha husk ash (AHA), Bagasse ash, 

Groundnut husk ash (GHA) and Corn cob ash (CCA) as mentioned in Matawal 

(2005), Alabadan et al., (2006), Raheem (2006) and Neville (2006). 

Matawal (2005) discussed the reasons for employment of ashes to clinker in cement 

under three headings: 

i) Technological  

ii) Economical and 

Environmental 

Technologically, it can modify the properties of cement by increasing or decreasing its 

durability and resistance to aggressive agents as well as to lime (Talero, 1990; Gaspar 

and Sagrera, 1987). Improved behaviour is a function of the activity of the additions 

and this varies from one pozzolan to another. 

Economically, active additions reduce the quantity of cement required, while 

environmentally, employing such additions, utilizes waste materials. 

Other advantages of using pozzolanic material as partial replacement of cement 

highlighted by Matawal (2005) are as follows: 

Improved placeability or workability: a vital consideration in the assessment of fresh 

concrete; 

Improved sulphate resistance particularly in marine environment; 

Improve resistance to freezing and thawing in temperate environment; 

Increased cohesiveness or bonding strength of the concrete; 

In a few instance, there is an increased long-term strength;  

A reduction in the water content of mortar and concrete mixes resulting in less 

shrinkage and cracking; 

A reduction in the heat of hydration: a particularly potent advantage in hot weather 

concreting; 

Decreased permeability and water tightness; 

High resistance to alkaline-aggregate reactions 

These advantages vary from one pozzolanic material to another; a detailed discussion 

on the pozzolan of concern to us (volcanic ash) is thereby of great importance. 

Volcanic ash is a finely fragmented magma or pulverised volcanic rock, measuring 

less than 2 mm in diameter, that is emptied from the vent of a volcano in either a 

molten or solid state. The most common state of ash is vitric, which contains glassy 

particles formed by gas bubble busting through liquid magma (Encarta, 2008). 

In the words of Shoji, et al., (1993), volcanic ash comprises small jagged piece of rock 

minerals and volcanic glass that was erupted by a volcano. Volcanic ash is opined not 

to be a product of combustion like soft fluffy material created by burning wood, 

leaves or paper. Volcanic ash is hard, does not dissolve in water and is extremely 

abrasive, mildly corrosive and conducts electricity when wet. Shoji, et al (1993) 

further stated that the average grain size of rock fragment and volcanic ash erupted 

from an exploding volcanic vent varies greatly among different eruption. Heavier and 
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large size rock fragment typically fall back to the ground or close to the volcano while 

smaller and lighter fragments are blown farther from the volcano by wind. 

Wright (1970) observe that although a significant proportion of Nigeria’s volcanic 

rock are found in the Jurassic younger granite province, the tertiary to quaternary 

phase of volcanism (the process by which molten rock or magma rises from interior of 

the earth to or toward its surface and by which associated gases are released to the 

atmosphere) was most mid spread and voluminous in Nigeria. 

Salau (2008) also outlined the spread of Basalt formations (the parent material from 

which volcanic-ash forms) in Nigeria. According to Salau (2008), basalt formations 

are found in the South and West of Biu Plateau, Namu, Gindiri, Pankshin and Runka 

areas and also in Jos Plateau in Plateau State. 

They also occur in Rabah, Gwaini, Wurno and Sokoto Plateau of Sokoto State.  

Traces of basalt can also be found in the Yoruba Plateau (Salau, 2008). This study 

hereby focuses on the Jos Plateau Volcano. 

The Jos Plateau lies precisely within the North Central Basement Complex of Nigeria.  

The Basement Complex rocks of the lower Palaeozoic to Precambrian ages underlie 

about half of its entire landmass. These rocks are represented by gneiss-migmatites 

and intrusive into these Basement rocks are the Pan-African granites and the 

predominant Jurassic non-organic alkaline Younger Granites (Turner, 1976). 

Tertiary and Quaternary basaltic volcanoes are the youngest rocks in the area and 

overlie directly in the basement and in places of the Younger Granites (Wright, 1970). 

According to MacLeod et al (1971) two main basalt subtypes have been distinguished 

based on these periods of replacement and textural differences. They are the Older 

(Tertiary) and the Newer (Quaternary) basalts. 

The Newer basalts occupy nearly 150 km
2
 in the western and southern Jos Plateau. 

They also extend towards the Kafanchan area and Southwards down to the Shemankar 

valley. They occur as cones and lava flow characterised sleep-sided central craters 

rising a few meters above their surroundings. 

The Newer Basaltic cones are aligned in NNW-NNE direction, corresponding to the 

trend of dolerite dykes (MacLeod et al., 1971). They are mainly built of basaltic scoria 

and pyroclastics, with the vesicles filled with a variety of inclusions (olivine, 

Iherzolite, websterite etc). 

Partly decomposed basaltic boulders, plugs or dome-like out-crops represent the Older 

Basalts. They are very visible from the Werram valley southward of Jos extending to 

the Keffi-Abo area to Rukuba, Ganawuri, South Ropp, Mbar and Mangu. The 

laterized basalt represents the product of weathering of mainly the Older Basalts 

(MacLeod et al., 1971) 

Volcanic Ash chemistry is directly related to the chemistry of the source magma. 

Volcanic glass is relatively high in silica compared to mineral crystals, but relatively 

low in non-silica elements (especially Mg and Fe). Both glass and most minerals 

almost always contain Si, Al, K, Na, Ca, Mg, and Fe (Shoji et al., 1993). 

Lar and Tsalha (2005) present the result of chemical analysis of the Jos Plateau 

Basalts as shown in Table 2.7 with the SiO2 content ranging between 39.8 to 46.49 

wt.%, a total SiO2 + Al2O3 + Fe2O3 content ranging between 53.13 to 71.07 wt.%. The 

sample taken from Kerang environments (KG1) has a total SiO2 + Al2O3 + Fe2O3 

content of 63.74 wt. % by the analysis. Hassan (2006) on other hand present a report 
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of analysis of sample taken from Kerang having total SiO2 + Al2O3 + Fe2O3 content of  

67.14 wt. % as shown  in Table 3. This study thereby investigates effects of 

calcination on the chemical constituents of the sample from Kerang and assess 

suitability for use as a Pozzolan. 

Table 3: Major Elements (w %) Abundances in Basaltic Rocks from Jos Plateau 

Legend: KG1=Kerang; HP1&2=Heipang; AM1=Amper; AH1=Assop Hausa; RY1&2=Riyom;  

   VM1=Vom; KS1,2&3=Kassa; RH1=Richa; GS1=Gumshir; APW1=Ampang West 

Source: Lar and Tsalha (2005) 

Table 4: Chemical Composition of Volcanic Ash from Kerang 

Elements % Composition by 

weight 

SiO2 48.75 

Al2O3 16.26 

Fe2O3 2.13 

CaOw 11.67 

MgO 4.24 

K2O 5.71 

Na2O 3.83 

P2O5 0.81 

L.O.I 2.71 

Total SiO2+Al2O3+Fe2O3 67.14 

Source: Hassan (2006) 

MATERIALS AND METHODS 

Experimental Procedure 

The volcanic ash (VA) used was obtained from Kerang in Mangu Local Government 

Area of Plateau State in Nigeria as a solid mass. This was collected as a lump, 

pounded, grounded, sieved with a 75 μm sieve and calcinated for two hours (2hrs) in a 

furnace at five temperatures levels (i.e. 500, 600, 700, 800 and 1000 
o 
C) before 

packaging for Chemical Analysis in Sagamu works Department of West African 

Portland Cement Company (WAPCO, now LAFARGE Cement) via an X-ray 

fluorescent Analysis using a Total Cement Analyser model ARL 9900 XP. Pulverized 

Wt. KG1 HP2 AM1 AH1 RY2 RY1 VM1 KS1 HP1 RH1 GS1 APW1 KS2 KS3 

SiO2 39.64 40.9 45.89 44.94 46.38 46.49 42.37 38.85 40.43 42.58 29.97 39.08 40.46 42.75 
Al2O3 11.18 13.11 12.4 14.4 14.15 13.99 14.1 15.85 13.45 14.04 14.28 14.44 13.67 13.53 
Fe2O3 12.92 9.93 10.36 9.75 10.28 9.79 12.66 12.68 13.85 13.86 12.88 13.63 12.37 12.18 

TiO2 2.52 2.43 2.71 2.37 2.62 2.84 2.36 2.36 2.39 2.39 2.89 2.56 2.51 2.47 

CaO 10.43 0.77 8.57 9.72 8.53 8.64 9.71 9.71 9.78 8.78 8.85 10.92 10.29 10.66 

MgO 18.79 21.66 17.82 16.3 14.98 15.3 15.87 15.87 16.48 16.48 28.44 15.88 17.56 15.33 

MnO 0.08 8.07 0.09 0.07 0.07 0.07 0.02 0.09 0.07 0.07 0.08 0.07 0.08 0.08 

K2O 1.64 1.64 0.97 1.42 1.67 1.47 1.96 1.86 1.96 1.84 0.87 1.84 1.50 1.55 
P2O5 0.48 0.62 0.57 0.48 0.48 0.46 0.35 0.76 0.68 0.61 0.44 0.71 0.54 0.54 

SO3 0.02 0.01 0.04 0.01 0.02 0.02 0.01 0.05 0.02 0.02 0.12 0.02 0.11 0.08 

V2O 0.00 0 0.02 0.02 0 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.00 0.02 

Na2O 0.95 0.62 0.32 0.77 0.76 0.85 0.36 0.88 0.76 0.63 0.86 0.63 0.75 0.85 
Cr2O 0.04 0.03 0.02 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.03 0.20 0.03 0.03 

Total% 98.69 99.79 99.78 100.28 99.97 99.97 99.82 99.01 99.91 101.34 99.73 100.00 99.87 100.07 
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VA sample at the natural state served as the control for this experiment, hence the 

samples were labeled VAN1 for the natural state pulverized VA sample; BJA2 for the 

sample calcinated at 500  
o
C for 2hrs; BJB2 for 600 

o
C, 2hrs sample; BJC2 for 700 

o
C, 

2hrs sample; BJD2 for 800 
o
C, 2hrs sample; BJD2 for 900 

o
C, 2hrs sample and BJE2 

for the sample calcinated at 1000 
o
C, 2hrs in the furnace.  

Determination of Chemical Composition of Volcanic Ash  

The VA sample was prepared in F.U.T, Minna and then taken to WAPCO, Sagamu 

Works for analysis. About 150 g of the prepared sample was packaged in small 

transparent nylon bag.  

The determination of the chemical composition at WAPCO was by the use of an X-

ray Fluorescent Analyser called Total Cement Analyser (Model ARL 9900 XP) 

connected to a computer system. This involved drying, grinding, pressing and 

analysing. The materials were dried in an oven at 105 
0
C for about two hours until a 

constant weight (±0.01 g) was obtained after which the sample was placed in a 

desiccator to cool for about 30 minutes before grinding commences. In order to aid 

grinding and to prevent sticking of the sample to dish, 0.8 g of stearic acid was 

weighed into sample dish before adding 20.0 g of the material (VA sample) into it. 

Grinding was done on a gyro-mill grinding machine (Model HSM 100H, Serial 

Number MA 11566-5-1, 2004), which stops automatically after grinding for a pre-set 

time of 3 minutes. The sample is then ready for pressing. 

The ground sample plus 1.0 g of stearic acid to ensure adequate binding, was used to 

fill the pellet cup to the brim. The pellet cup was then placed in an automatic 

hydraulic press (Model TP 40/2D), with 20 tons load applied for a 30 seconds hold 

time. The pressed pellet after removal was placed in the X-ray analyser sample holder 

ready for analysis. 

The pressed pellet was loaded in the sample port of the analyser and the assembly left 

for about three minutes after which the values of oxides concentration were displayed 

on the monitor. The computer automatically prints the result of the analysis. 

RESULT AND DISCUSSION 

Table 5 below presents the result of chemical analysis conducted on the pulverised 

calcinated  VA sample gotten from Dutsin Dushowa in Kerang, Mangu Local 

Government Area of Plateau State. It reflects that as the heat of calcination increased 

the SiO2 content of the VA increased at a decreasing rate, so does the Al2O3 and Fe2O3 

contents. The total SiO2 + Al2O3 + Fe2O3 was therefore on a consistent increase as the 

heat of calcination increased from natural state (i.e. 23 
o
C or room temperature) 

through 500 
o
C to 1000 

o
C at a decreasing rate. 

The SO3 content remained constant althrough the natural state up to calcination 

temperature of 800 
o
C with a very slight increase of 0.01% at both 900 

o
C and 1000 

o
C, so are the minor oxides MgO, Na2O, P2O5 and Mn2O3 while CaO content was 

observed to be increasing too at a decreasing rate as the calcination temperature 

increased. The Lime Saturation Factor (LSF), Silica Ratio and Aluminium Ratio can 

be adjudged constant althrough the various temperature levels. The oxide cotents were 

noticed to meet the requirements of both the American Standard (ASTM C618-2008), 

and the Indian Standard (IS 3812: 1981) with SiO2 values of 41.13% (VAN1); 42.41% 

(BJA2); 42.62% (BJB2); 43.09% (BJC2); 43.04% (BJD2); 43.13% (BJE2) and 

43.36% (BJF2) which are greater than the 35% value provided as the codes minimum 

required. The total SiO2 + Al2O3 + Fe2O3 are 70.99%; 73.13%; 73.35%; 74.20%; 
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74.21%; 74.25% and 74.65% respectively. The MgO on the other hand are 4.24%; 

4.49%; 4.70%; 4.63%; 4.68%; 4.61% and 4.75% respectively, all having values below 

5% given as the maximum MgO content in the codes. The calcination temperature of 

800 
o
C for two hours is however noted to be the point of contraflexure by the curve of 

trend for oxide contents, implying this as the optimum point for effective calcination. 

Going by the marging of influence of calcination on oxide composition, it can be 

adjudged that calcination of the volcanic ash sample might not be worth the stress, 

considering the cost of energy required for calcination as compared to the minimal 

benefit derived in terms of improvement to oxide composition. 

Table 5: Result of Chemical Analysis Conducted at WAPCO (Sagamu Works Dept.) 

 Sample No VAN 1 BJA 2 BJB 2 BJC 2 BJD 2 BJE 2 BJF 2 

 
SiO2 41.13 42.41 42.62 43.09 43.04 43.13 43.36 

 
Al2O3 18.36 18.87 18.84 19.14 19.18 19.14 19.29 

 
Fe2O3 11.5 11.85 11.89 11.97 11.99 11.98 12.00 

 CaO 6.57 6.82 6.83 6.91 6.87 6.98 6.95 

 MgO 4.24 4.49 4.70 4.63 4.68 4.61 4.75 

 
SO3 -0.13 -0.13 -0.13 -0.13 -0.13 -0.12 -0.11 

 
K2O 1.12 1.13 1.13 1.15 1.14 1.15 1.15 

 
Na2O 1.29 1.36 1.33 1.31 1.33 1.37 1.36 

 
Mn2O3 0.29 0.3 0.3 0.3 0.31 0.31 0.31 

 
P2O5 1.00 1.02 1.02 1.03 1.03 1.03 1.03 

 
TiO2 3.56 3.65 3.65 3.70 3.69 3.70 3.70 

 Cl- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 SUM 88.92 91.77 92.17 93.1 93.13 93.29 93.81 

 LSF 4.64 4.68 4.66 4.66 4.63 4.70 4.64 

 SR 1.38 1.38 1.39 1.38 1.38 1.39 1.39 

 AR 1.60 1.59 1.58 1.60 1.60 1.60 1.61 

 
SiO2+Al2O3+Fe2O3 70.99 73.13 73.35 74.20 74.21 74.25 74.65 

 

         
CONCLUSION 

The volcanic ash sample obtained from Dutshin Dushowa (a hill) in Kerang Local 

Government Area of Jos, Plateau State, Nigeria is a suitable material for use as a 

pozzolan at the natural (uncalcinated) state as well as at the calcinated state (for all the 

various temperatures of calcination considered). All the samples satisfied the 

requirements for such a material as spelt out in ASTM C618-2008 and IS 3812:1981 

by having a combined SiO2, Al2O3 and Fe2O3 values above 70% (the minimum 

required). 800 
o
C for two hours is adjudged the optimum temperature of calcination, 

while attempting to calcinate the Dushin Dushowa volcanic ash sample is seen as un-

necessary on economic basis considering the cost of energy for calcination since the 

volcanic ash sample is found suitable for use at the natural state.  
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THE LIFECYCLE ASSESSMENT OF INTERLOCKING 

BLOCKS AND BRICKS 

Akinsanya Kehinde Olukanyin
1 

Department of Quantity Surveying, Yaba College of Technology, Nigeria 

This study is based on the Assessment of lifecycle of interlocking blocks and or 

bricks. The provision of alternative economical materials for wall construction has a 

significant impact on cost of construction. The study of the economical effectiveness 

of materials could not be concluded, if the lifecycle of the materials are not 

considered. This study was able to compare the maintenance required throughout the 

functional life of interlocking blocks or bricks and information are obtained from 

users (occupiers, owners and developers) in Lagos and Ogun State, Nigeria. Due to 

the nature of the material this research is being made on, there are few houses that are 

built using the material. Therefore few users, occupiers and producers are available to 

reach for their opinion about the interlocking blocks and bricks. This is why out of 

thirty (30) questionnaires distributed, twenty (20) that is 67% were completed and 

returned. Using the result obtained through administration of questionnaire and 

personal observation on summated rating scale. All the respondents who are majorly 

occupant and / or owner of buildings built with it responses revealed that it is more 

economical to build with interlocking blocks or bricks than non-interlocking types as 

it requires little or no maintenance throughout their functional life. The uniqueness, 

innovation, aesthetic, speeds of construction among others are factors that determine 

the preference for its use. The major constraint in its use is the fact that there are few 

people who can deliver good workmanship for its use in construction. The study was 

concluded by recommending more awareness of the use of interlocking blocks and 

bricks as the comparison with non-interlocking blocks and bricks reveal its merits. 

Area for further research was suggested on the potential value of using the material in 

order to discover why it is more preferred in other parts of the world. 

Keywords: interlocking block, interlocking brick, lifecycle 

INTRODUCTION 

The recent study carried out on the comparative cost of selected walling materials 

types revealed that it will be cheaper to build with interlocking blocks or stabilized 

bricks than non-interlocking types (Oyediran and Alabi, 2005). It is worthwhile 

research effort to examine the lifecycle of each of the interlocking walling materials 

and non-interlocking types which also have effect on the overall cost of using the 

product. Since lifecycle cost of a building incorporates the total associated with it 

from inception through the use and eventually the demolition of the structure when the 

material or structure is already weak (Ashworth, 1994). (Lewin, 1981) and 

considerable cost reduction can be achieved using different alternatives emerging 

from the domestic technological production of these materials. The quest to improve 

on the most economical, environmentally friendly materials has called for through 

evaluation of the various alternatives in terms of their maintenance and rehabilitation 

                                                           
1
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cost during lifecycle. How can we conquer the challenges to affordable housing? 

What are the advantages of interlocking bricks or blocks compared with non-

interlocking ones in maintenance and their durability? How can we promote the use of 

interlocking bricks or blocks? 

There are varieties of interlocking and non-interlocking blocks or bricks which differ 

by the method of production, construction, shapes, sizes and material constituents, 

function and strength. The interlocking bricks of Bolyn, NBRRI and Hydraform 

models (which are ones currently used in Nigeria) will be examined. The houses made 

from these materials within the Southwestern part of Nigeria, especially Lagos. 

The study is expected to achieve the following objectives; 

To compare the lifecycle of the interlocking and non-interlocking blocks and bricks 

throughout their lifecycle 

To identify the various defects that occurs in their usage throughout their lifecycle. 

To create awareness and promote the use of interlocking blocks or bricks as demanded 

will affect the supply. 

The following questions would be answered to some varying degrees by the result of 

this study: 

What are the factors that affect the durability and longevity i.e. lifecycle of 

interlocking blocks or bricks? 

What are possible defects that do occur in their usage throughout their lifecycle the 

solution? 

What is the initial and lifecycle cost of interlocking blocks and bricks? 

How available are materials for the production both interlocking blocks or bricks and 

their strength and functional requirements? 

How can we increase the demand in the use of interlocking blocs and bricks and its 

production? 

What are the features during varying temperature changes? 

THE INTERLOCKING BLOCKS AND BRICKS 

The search for more rapid and less workmanship dependent building procedures that 

eventually reduce the construction cost and at the same time not reducing the 

functional requirements of a wall has led to the need to develop dry stackable block 

masonry units which can be laid without mortar. The introduction of interlocking 

bricks or blocks which are mortarless masonry systems makes masonry construction 

efficient, easy to handle, and yet versatile blocks and bricks (Harris et al(1992), 

(1993), Oh et al.(1993), Oh(1994)).  

Anand and Ramamurthy (1999) also express the development of interlocking brick or 

blocks is to further accelerate the rate of construction by elimination of bedding 

mortar and thereby to the development of non-conventional methods.  

HISTORY OF INTERLOCKING BLOCKS AND BRICKS 

In Thailand, the interlocking blocks technique was developed through the research 

activities. Also, the Malaysia and the Philippines date back to the 1960s. In all the 

above mentioned countries, houses in the rural areas were traditionally built of timber, 

which was readily available in the extensive forest areas. The alarming rate of 
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deforestation led the government to commence research for the alternative materials 

for building construction (German Appropriate Technology Exchange (GATE, 1995). 

The Catholic University of Leuven Belgium has developed manual and mechanical 

press using Cinva Ram press, the South Africa Hydraform machines and the locally 

made and affordable machines by Bolyn Construction company limited Lagos are 

made for the production of interlocking bricks and blocks (Akinrolabu, 2002). The 

Nigerian Building and Road Research Institute (NBRRI) are also in production of the 

hydraulic machines for the production of the interlocking bricks. Several houses have 

been built since early 1990s using the interlocking bricks and blocks. 

THE NEED FOR THE ALTERNATIVE WALLING TYPES 

In Nigeria, provision of Housing facilities is a significant problem and calls for 

immediate action as shelter is a basic and fundamental human requirement which 

affects the largest number of people. Laul (1995) explained that building industry 

accounts for nearly half of the gross national product (GNP) of most nations and is 

second to agriculture in providing employment for maximum number of people. 

Walling materials is about 30% of construction mass and surface area of a building 

and account for the maximum capital resource in the structure. The previous research 

work carried out by Oyediran and Alabi (2005) identified different types of 

interlocking and non-interlocking blocks available in Nigeria were highlighted and 

their comparative cost analysis was examined thoroughly. 

Oyediran and Alabi (2006) noted that the significant constitution of walling in the 

proportion of the cost of the building is more pronounced in load-bearing structural 

forms of construction. Therefore the cost reduction of this will affect greatly the 

economy of the nation. The three major components of cost for building construction 

are land, building materials and labour (Anigbogu, 1999). The building component is 

said to constitute between 50-70% of the actual construction cost (Lewin, 1981).  

THE INTERLOCKING BLOCKS AND BRICKS 

The concept of interlocking blocks and bricks differs from conventional blocks and 

bricks because the units are assembled in a geometrical way without the use of mortar 

(Annand and Ramamurthy, 2000). Hydraform (2002) defines interlocking blocks as 

block that have male and female profile on face that work as lock and key in four of 

the six sides of the block. Hines (1992) describes it that it eliminates the use of mortar 

for wall construction and is self-aligning. What makes it either brick or block is the 

type of soil used and the way of production but brick is usually a name for fired clay, 

laterite or mud while block usually made from sandy soil. 

INTERLOCKING BLOCK AND BRICK TECHNIQUE 

The concept of interlocking blocks and bricks is based on the principles explained 

below: 

 The blocks or bricks are shaped with projecting parts, which fit exactly into 

depressions in the blocks, such that they are automatically aligned horizontally 

and vertically. This makes the laying possible without special masonry skills. 

The male and female profits are made to interlock Laul (2003). 

 Bricks can be laid dry since no mortar is required and a considerable amount 

of cement is saved. 

BENEFITS OF INTERLOCKING BLOCKS AND BRICKS 
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The interlocking blocks and bricks offer several potential benefits that could improve 

the overall effectiveness of wall. Hines (1992), GATE (1995) and Olusanya (1991 and 

2005) identified the various advantages of interlocking blocks and bricks below: 

It eliminates the problems associated with mortar joint, such as inadequate bond and 

mortar cracking that give rise to water penetrations, 

The material used is very good in various weather changes; it makes the house cool 

during hot and cold weather, that is laterite has a feature of regulating temperature  

It makes it possible to eliminate the use or mortar for laying the blocks. 

It does not require the need of a high-waged skilled labour. 

It reduces the time of construction became of the mortar elimination 

The materials required for production and construction are locally available 

excavating your well, septic tank and underground water tank can give you the 

material. 

The material is recyclable; most of the materials are recoverable and reusable in cases 

of demolition or alteration of structure. 

There is structural stability and durability no need for wetting for the mortar to cure, 

therefore, speeding construction. 

 It is suitable for the construction of multi-storey building as the strength is higher 

than that of conventional sandcrete blocks.  

The precise alignment of blocks produces on attractive finish that requires no 

plastering or painting. A plain white wash can give perfect and simple wall finish. 

 It is maintenance free. 

 It is cost effective and durable, which reduces the life cycle cost. 

It can be produced locally with both manual and mechanical brick making machine. 

DISADVATAGES OF INTERLOCKING BLOCKS AND BRICKS 

GATE (1995) describes demerits of the interlocking blocks and bricks are as follows: 

The technology is new and not well known thereby making people reluctant to apply 

it. 

Since skilled masons are not required for the wall construction, certain amount 

(though little) of training is required to ensure proper alignment of the blocks. 

The joint are not entirely resistant to wind and rain penetration, therefore it is usually 

necessary to plaster the interior wall. 

MATERIALS FOR INTERLOCKING BLOCKS AND BRICKS  

The soil-cement type is the most common type and it depend on the soil qualities, the 

cement to soil ratio usually lies between, 1:6, 1:10, 1:12, 1:20, 1:25 (GATE,1995), 

Hydraform (2005) and Akinrolabu (n.d.). Others are rice husk ash cement blocks with 

ratio 1:4 and concrete block of cement-sand-gravel ratio 1:5:3.They also comes in 

different sizes ranging from 300 x 150 x 100mm, 240 x 220 x 115mm. There are some 

that are solid and some are hollow. The major soil type used is laterite. 

LIFE EXPECTANCY OF WALLS 
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The National Association of Home Builders (NAHB) and Bank of America Home 

Equity (2006) noted that life expectancies of the components of a home depend on the 

quality of installation, the level of maintenance, weather and climatic conditions, and 

the intensity of the use. Some components may remain functional but become obsolete 

due to changing styles and preferences or improvement in newer products while 

others. 

According to their findings, masonry is found to be the most durable components of a 

home. Brick walls is said to have an average life expectancy of more than 100years. 

Walls and ceiling is found to last the full lifespan of home. The study also discovered 

that the lifespan of brick is longer than that of non – interlocking blocks which 

confirms its durability and the lifecycle cost is cheaper. 

FACTORS TO CONSIDER DURING LIFECYCLE ANALYSIS 

The following factors need to be evaluated and analysed when comparing alternatives 

materials are: 

Techniques 

Components’ life 

Physical life 

Functional life 

The previous research work carried out by Oyediran and Alabi (2005) on comparative 

cost analysis of interlocking and non-interlocking blocks and bricks reveals that the 

construction cost which is the initial cost of interlocking bricks is lower than that of 

the conventional sandcrete non-interlocking blocks. 

RESEARCH METHODOLOGY 

The respondents are various owners of house built with interlocking blocks and 

bricks, the users or occupant and the people involved in the rendering of maintenances 

services in the house built by interlocking blocks and bricks. Also some professional 

in the built industry that is familiar with the use. Various locations (especially Lagos) 

where interlocking blocks and bricks were used were visited to interview the users and 

involving them in the filling of questionnaire. There are also personal observations of 

the various houses built with interlocking blocks and bricks considering the defects 

and maintenance work carried out on the buildings. 

The sample for the design was drawn from owners and occupiers of homes built by 

interlocking blocks and bricks and the different professions. The type of building and 

age of the building the locations of the homes were Lagos and Ogun state. 

The observation of the various houses built with interlocking bricks and blocks to 

detect any defect in the building and the associated maintenance carried to sustain the 

structure. This observation is in comparison with the age of the building.  

The questions were designed on summated rating scales which allow for the use of 

index as a measure of respondent’s opinion. 

DATA ANALYSIS  

Due to the nature of the material this research is being made on, there are few houses 

that are built using the material. Therefore few users, occupiers and producers are 

available to reach for their opinion about the interlocking blocks and bricks. This is 
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why out of thirty (30) questionnaires distributed, twenty (20) were completed and 

returned, being about 67% of the total number of questionnaires distributed. The 

analysis of users of the building is giving in the table 4.1 below.  

Table 1   Users of building built with Interlocking bricks and blocks 

   Users                                                    Frequency              Percentage 

   Owner                                                       5                             25.0 

   Occupier/ Tenant                                     11                            55.0 

   Developer                                                4                              20.0 

   Total                                                         20                            100.0 

 

Table 2 Profession of the Respondents 

   Profession                                            Frequency              Percentage 

   Architect                                                     -                                 - 

   Engineer                                                     2                               10.0 

   Quantity Surveyor                                      -                                 - 

   Builder                                                       9                               45.0 

   Estate Surveyors                                        5                               25.0 

   Other Professional                                    w 4                               20.0 

   Total                                                          20                             100.0 

 

Table 3 The period of living or familiarity of Respondents with the Building 

 
   Period                                                 Frequency                   Percentage 

   1-5 years                                                   7                            35.0   

   6-10 years                                                 5                            25.0 

   11-15 years                                               6                            30.0   

   16-20 years                                               2                            10.0 

   Over 20 years                                            -                                -    

   Total                                                        20                          100.0 

 

Table 4 Age of Building 

  Period                                              Frequency              Percentage 

   1-5 years                                                   8                            40.0   

   6-10 years                                                 6                            30.0 

   11-15 years                                               5                            25.0   

   16-20 years                                               1                            5.0 

   Over 20 years                                            -                              -    

   Total                                                        20                         100.0 

 

Table 5   Type of Interlocking bricks and blocks used 

   Users                                                           Frequency              Percentage 

   Interlocking sandcrete blocks                           2                              10.0 

   Interlocking bricks (red clay)                           -                                 - 

   Interlocking mudcrete/Hydraform type          18                              90.0 

   Total                                                                20                            100.0 

 
Table 6   Type of Maintenance carried out on the Structure 

  Maintenance Type                                     Index                          Rank 

   Re-plastering                                              1                                 1 

   Re-painting                                                 2.5                              2 

   Renovation                                                  1                                1 

   Redevelopment                                            1                                1 

   Other                                                          1                                1 
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Table 8 Factors that determines maintenance carried out 

   Factors                                            Frequency                  Percentage 

   Dampness in/on the wall                            -                               -   

   Rainwater penetration                                -                               - 

   Hotness of the interior environment            2                              10.0 

   Vibration of the wall                                 -                                - 

   Insect infestation through holes                  -                                - 

   Seepage of water through the wall              -                                - 

   Coldness of the internal environment          -                                - 

   Cracks along joints in the wall                   -                                - 

   Structural stability of the wall                    -                                - 

 

Table 9 Reactions to Temperature Changes 

   Period                                                                            Index                       Rank 

   Coldness of Environment during cold weather               5                             5   

   Coldness of Environment during hot weather                 5                             5 

   Hotness of Environment during cold weather                 1                             1   

DISCUSSION OF FINDINGS 

The respondents are owners, tenants or occupiers and developers of houses built with 

interlocking bricks but 55% of them were occupiers. The buildings considered were 

those occupied between one and twenty years because the technology is new in the 

country, but the use of laterite bricks (mud house) is not new.  The response revealed 

that there is little or no maintenance throughout its lifecycle and hotness of the internal 

environment in one of the buildings is due to the painting of internal walls with primer 

paint. Other buildings are cool during the two seasons. 

CONCLUSION  

The study was concerned with the economic qualities of interlocking bricks and 

blocks using the lifecycle costing as it requires all expenses incurred during the 

functional life of the material. This is determined by identifying the types of 

maintenance that could be carried out on a building. The ones carried out so far on the 

interlocking blocks or bricks buildings presently in use or occupied. 

The study reveals that the use interlocking blocks and bricks require little or no 

maintenance if the properly constructed. This is due to the fact that most of the defects 

that do occur in structures are significantly reduced by the method of construction. 

The interlocking nature of the material allows it to easily adjust itself to movement 

used by the contraction and expansion of the material. Also the structural movements 

are easily absorbed by the interlocking joints. 

The lifecycle cost which includes the initial construction cost and maintenance cost 

throughout its functional life is reduced as no significant maintenance work is 

required. This special quality will be determined by good construction methodology, 

and required production specification of the material. Also it was also discovered that 

the houses built with laterite interlocking bricks possess a quality of maintaining a 

cool environment internally when the exterior is very hot and cold. The observation to 

discover that was made during the cold and hot weather. The house observed having 

hot interior was due to the painting of the internal walls with gloss paint which is 

generally known to cause hotness. 

RECOMMENDATION 

From the review of literature and conclusion reached, it is therefore necessary to 

encourage the use of this material and this can be achieved by: 
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1. Inclusion of the material and method of production and construction in the curriculum 

of professions in building construction education like other types of material.  

2. The introduction of free training for masons or bricklayers and other interested people 

in the method of production and construction. 

3. The professionals in the built environment should be informed through their 

professional gatherings to use and encourage its used as we have it used in South 

Africa and other parts of the world.  

4. Houses built with it should not be painted with gloss paint especially internally. 
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WATER HYACINTH (EICHHORNIA CRASSIPES) 

LEAVES EXTRACT AS CORROSION INHIBITOR FOR 

AISI 1030 STEEL IN SEA WATER 

 Daniel. T Oloruntoba
1
, Jenny A. Abbas and Sunday J Olusegun  

Department of Metallurgical and Materials Engineering, Federal University of Technology, Akure, 

Ondo State Nigeria 

The  study of corrosion inhibition of  AISI 1030 steel in a chloride environment with 

water hyacinth extract as inhibitor  was carried out. Corrosion is the engineer’s 

greatest enemy as water hyacinths are also weeds which grow on the surfaces of water 

bodies posing dangerous threats to aquatic lives and water transportation. Since both 

corrosion and water hyacinth are threat to the environment this research sought to use 

one environmental menace (water hyacinth leaves extract) as an inhibitor to curb 

corrosion; another environmental menace. The extract from this water weed  was 

obtained and analyzed for chemical composition. Samples of AISI 1030 steel were 

subjected to sea – water environment with the inhibitor at varied concentrations for an 

exposure period of forty – five days. Corrosion was examined using weight loss and  

electrode potentials techniques. The result showed that as the concentration of the 

inhibitor increases, the severity of corrosion reduces on the AISI 1030 steel. The cat 

ion content of the extract is predicted contributing to the reduced corrosion rates of 

the samples as the exposure period increases. It was observed that the steel sample 

inhibited with 20 ml of 20 g of the inhibitor gave the highest inhibition efficiency of 

89.63 % in the forty – five days exposure period. Water hyacinth leaves extract 

effectively inhibit corrosion of AISI 1030 steel in marine environment. 

Keywords: electrode potential, chloride environment, corrosion inhibition, water 

hyacinth 

INTRODUCTION 

This research covers the area of environment, materials and innovation. Corrosion is 

the engineer’s greatest enemy as water hyacinths are also weeds which grow on the 

surfaces of water bodies posing dangerous threats to aquatic lives and water 

transportation. Since both corrosion and water hyacinth are threat to the environment 

this research sought to use one environmental menace (water hyacinth leaves extract) 

as an inhibitor to curb corrosion; another environmental menace.  

Water hyacinth (eichhornia crassipes) according to Kusemiju (1988), entered Nigeria 

waters through pot-novo creek in Benin Republic (Fig.1) in September 1984 and since 

then it has been spreading. This aquatic plant is problematic in Nigeria coastal waters. 

It blocks the navigation way and greatly reduces the fishing activities, recreational 

activities within the environment (Edward, 1985 and Igbinosun, 1988). These are sea 

weeds which grow naturally by itself on water. It can also be said to mean a plant 

which grows on water with a mass of small blue, white or pink flowers with a sweet 
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smell that grows closely together around a thick stem (Fig. 2 and 3). In spite of the 

control measures to combat the menace in Nigerian coastal area, the weed continued 

to spread such that by 1995, a national survey indicated that over 20 out of the 36 

states and FCT had been invested from fresh to brackish water bodies (Bolorunduro, 

1998). 

 

Figure 1. Nigerian Coastal Creeks and Lagoons (department of plant science, OAU 

1987) 

    

 

  

Figure 2. A water hyacinth (Wikipedia.com)              Figure 3. Water hyacinth 

obtained from Igbokoda   
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                                                                                             in Ondo State Nigeria 

One of the most practical methods for protection against metallic corrosion is the use 

of corrosion inhibitors. When small concentrations are added to corrosive media, they 

either decrease or prevent the reaction of the metal with the media. Inhibitor hinders 

corrosion reactions either by reducing the probability of corrosion occurrence or by 

reducing the rate of attack or by both (Raja and Sethuraman, 2007). Inorganic 

substances such as phosphates, chromates, dichromate and arsenates have been found 

effective as inhibitors. They however suffer a major disadvantage of higher toxicity 

and as such their use has come under severe criticism. These toxicity effects have led 

to the use of organic substances as anticorrosion agents which are more eco- friendly 

and harmless. Organic substances containing polar functions with oxygen, nitrogen 

and/or sulphur atoms in a conjugate system have been reported to exhibit the good 

inhibiting properties (Chauhan and Gunasekara, 2007). To this end, the use of organic 

and inorganic substances to inhibit corrosion of metals is well established Lebrini et 

al. 2011. Development of new corrosion inhibitors which effectively inhibit corrosion 

under a variety of conditions while being environmentally safe and acceptable is a 

challenging task (Saratha and Vasudha 2010). Plant extracts have become important 

because they are environmentally acceptable, inexpensive, readily available and 

renewable sources of materials, and ecologically acceptable (Abde-Gaber et al., 2008). 

Several researchers have successfully studied the inhibitive effect of natural products 

as corrosion inhibitors in different media (Umoru et al., 2006; Aboia and James 2010; 

Rmila et al., 2010; Okafor et al., 2010; Sivarajua and Arulananthan 2010) to mention 

but a few. 

A lot of prospects have been revealed for the conversion of water hyacinth to food, 

processed animal feeds, fertilizer, paper and fiber, energy and lastly as a waste water 

treatment option (Anonymous, 1976). Several fish types e.g capycara, donkeys, pigs 

and sheep are recommended for grazing on water hyacinth. From the nutrient 

composition of water hyacinth (Abdalla and Hafeez, 1969), it is obvious that the plant 

can be a good source of fertilizer which incidentally is in critically short supply in 

Nigeria. Reports have shown that decaying water hyacinth applied to farm lands 

benefit crops and improve soil texture and when used as mulch, the moisture content 

at the soil surface was increased (Anonymous 1976, Abdalla and Hafeez, 1969). 

However, its use to combat corrosion menace a major problem facing our industries 

and the use of large available resources – sea water has not been investigated hence, 

the need for this study. 

RESEARCH METHODOLOGY 

Materials 

The AISI 1030 steel rod of 10 mm diameter was obtained from Universal steels, Ogba 

Industrial Estate Ikeja, Lagos State. The elemental composition in Weight percent 

obtained by the use of Mass Spectrographic Analyzer (computerized type) at source is 

as shown in Table 1. 

Table 1. Chemical composition of AISI 1030 steel  
Element C Si P S Mn Ni Mo Cr Fe 

Wt% 0.3377 0.1629 0.0532 0.0464 0.8134 0.1026 0.0185 0.1782 Balance 
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Water hyacinth leaves (Eichhornia crassipes)  and sea water 

The water hyacinth plant was collected from Igbokoda, Ondo State while the  sea 

water was collected from Bar –beach at Victoria Island, Lagos State both in Nigeria. 

Steel samples preparation 

 The AISI 1030 steel was machined into cylindrical pieces numbering twenty one in 

all with an average length of 10 mm by 10 mm diameter. The surfaces of each sample 

were polished using a polishing machine and finally weighed with a chemical 

weighing balance to obtain its initial weight. 

Inhibitor preparation 

The leaves of the water hyacinth plant were plucked and placed inside an oven for 

drying at a temp of 70
o 
C for 5 hours. The dried leaves were then pulverized to very 

fine particles using a mechanical grinding machine. The physical hyacinth leaves have 

to be pulverized (dried and ground to powder) to give room for large surface area for 

extraction of higher concentration of active ingredients responsible for corrosion 

inhibition. 5g, 10g, 15g, 20g and 25g each of the pulverized eichhornia crassipes 

leaves were measured into 5 different beakers containing 500 ml of distilled water and 

were placed inside a water bath at a temperature of 60
o 
C  for 5 hours. The aqueous 

solution in each beaker was filtered, decanted and excess water allowed to evaporate 

to 100 ml of filtrate following the method of Ambrish et al, 2010. 

METHODOLOGY 

A steel sample was immersed in a plastic container containing 400 ml of sea water 

with pH value of 7.25 with no inhibitor added to it; this was called the control sample. 

The prepared 5g of the inhibitor were poured in different volumes of 5ml, 10ml, 15ml 

and 20ml into plastic containers containing 400ml each of the corrosive medium and 

each of the steel sample was immersed in the mixture of the beaker. The procedure 

was carried out for the prepared 10g, 15g, 20g and 25g of the inhibitor. The total 

number of samples tested was twenty – one. 

Measurement of electrode potential and determination of corrosion rate from weight 

loss  

The electrode potential between the samples and the sea water environment was taken 

at an interval of five times daily for 45 days. The electrode potential was measured 

using  DT8300D digital multi-meter with zinc rod as reference electrode. The 

reference electrode was immersed in the medium when readings were to be taken and 

removed afterwards. The electrode potential values were converted into standard 

calomel electrode using the relation: 

Electrode potential mV (SCE) = Ezn – 1030 mV     Herbert and James 1984            (1) 

Where Ezn is Electrode potential reading obtained using the zinc rod. SCE is standard 

calomel electrode. 

Samples were removed from the medium at five days interval and dried before being 

weighed with a precision digital weighing balance. The weight losses were recorded 

and the cumulative weight loss was calculated. The corrosion rate was determined as: 

R = W/A(T/365)                            (2) 
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Where  R is the corrosion rate (mg/mm
2
/year),  W, weight loss A, Area of the 

specimens (mm
2
), T/ 365 is  exposure time in days extrapolated to year. Data obtained 

were presented in Tables 3-5. 

Experimental conditions 

1.  The experiment was carried out at normal room temperature. 

2.  The experiment was performed under prevailing relative humidity. 

3. The experiment was carried out under closed atmospheric condition. 

4. Total immersion was used for all the experimented specimens. 

RESULTS AND DISCUSSION 

Table 2: The Elemental constituents of the leaves extract 

Elements Nitrogen Chloride Potassium Sodium Calcium Total 

Amount  5.068 mg/L 124.25 

mg/L 

787.428 

mg/L 

364.57 

mg/L 

180  

mg/L 

1461.316 

mg/L 

 

%metal = 787.428+364.57+180 =1331.998 x 100 

     1461.316  =91.2% 

 

%non metal = 5.068+124.25 = 129.318 x 100 

         1461.316   =8.8% 

Table 2 shows the elemental composition of the inhibitor, which contains metals and 

non – metals. The main constituents which are metals (sodium, potassium and 

calcium) formed 91.2% of the total amount and the non – metals (chloride and 

nitrogen) is 8.8% of the total amount.  The inhibitive action of water Hyacinth 

(Eichhornia crassipes) leaves extract toward the corrosion of AISI 1030 steel can be 

attributed to the neutralization of chloride and nitrogen by the metals by a direct 

chemical reaction of the metals and non – metals  to form hygroscopic  salt which 

likely prevents corrosion of the steel in the sea water environment. 

Table 3 Data obtained for AISI 1030 steel immersed in sea water with 5ml of 5g water hyacinth 

extracts/100ml 

 

 

 

 

Exposure 

Time 

(days) 

Weight 

(g) 

Weight 

loss(g) 

Cumulative 

Weight loss(g) 

Corrosion 

rate(mg/mm
2
/yr) 

Inhibitor 

Efficiency 

(%) 

pH 

0 10.3705      

5 10.3570 0.0135 0.0135 1.4936 22.7933 7.85 

10 10.3510 0.0060 0.0195 0.3319 28.9446 7.95 

15 10.3473 0.0037 0.0232 0.1365 34.6264 7.85 

20 10.3415 0.0058 0.0290 0.1604 17.7858 7.93 

25 10.3353 0.0062 0.0352 0.1372 19.9533 8.01 

30 10.3315 0.0038 0.0390 0.0701 36.2147 7.90 

35 10.3271 0.0044 0.0434 0.0695 26.2208 8.03 

40 10.3216 0.0055 0.0489 0.0761 21.9487 7.84 

45 10.3140 0.0076 0.0565 0.0934 15.0136 7.80 
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Table 4 Data obtained for AISI 1030 steel immersed in sea water with 20ml of 20g water hyacinth 

extracts/100ml 

 

Table 5 Data obtained for AISI 1030 steel immersed in sea water with 20ml of 25g water hyacinth 

extracts/100ml 

 

Effect of inhibitor concentration on inhibition efficiencyof 1030 steel in sea water 

Tables 3-5 presented the effect of inhibitor concentrations on inhibition efficiency of 

water hyacinth leaves extract on AISI 1030 steel in sea water. The extract showed 

maximum inhibition efficiency of 89.63% at a concentration of 20ml of 20g water 

hyacinth/100ml distilled water at 10
th

 day exposure period (Table 4). Further increase 

in extract concentration to 25g water hyacinth/100ml distilled water  (Table 5) did not 

cause any significant change in the performance of the extract. 

Data obtained for AISI 1030 steel immersed in sea water with 20ml of 20g 

water hyacinth extracts/100ml 

However, it was observed in the Tables 3-5 that the pH of the solutions increases from 

neutral to alkaline value an indication of earth metal salt being formed from Na
+
 and 

K
+
 ions. 

 

 

 

Exposure 

Time 

(days) 

Weight (g) Weight 

loss(g) 

Cumulative 

Weight 

loss(g) 

Corrosion 

rate(mg/mm
2
/yr) 

Inhibitor 

Efficiency 

(%) 

pH 

0 10.3145      

5 10.3069 0.0076 0.0076 0.8175 57.7428 7.35 

10 10.3060 0.0009 0.0085 0.0484 89.6385 8.00 

15 10.3051 0.0009 0.0094 0.0323 84.5486 8.16 

20 10.3026 0.0025 0.0119 0.0672 65.5427 8.07 

25 10.2989 0.0037 0.0156 0.0796 53.5798 8.08 

30 10.2943 0.0046 0.0202 0.0825 24.9318 8.11 

35 10.2905 0.0038 0.0240 0.0584 38.0042 8.14 

40 10.2869 0.0036 0.0276 0.0484 50.3590 8.08 

45 10.2842 0.0027 0.0304 0.0323 70.6096 8.12 

Exposure 

Time 

(days) 

Weight (g) Weight 

loss(g) 

Cumulative 

Weight loss(g) 

Corrosion 

rate(mg/mm
2
/yr) 

Inhibitor 

Efficiency 

(%) 

pH 

0 8.9437      

5 8.9361 0.0076 0.0076 0.9055 53.1920 7.36 

10 8.9346 0.0015 0.0091 0.0894 80.8710 8.01 

15 8.9345 0.0001 0.0092 0.0040 80.9829 8.18 

20 8.9320 0.0025 0.0117 0.0745 61.8319 8.23 

25 8.9279 0.0041 0.0158 0.0977 43.0219 8.21 

30 8.9248 0.0031 0.0189 0.0616 43.9490 8.11 

35 8.9221 0.0027 0.0216 0.0460 51.1677 8.23 

40 8.9193 0.0028 0.0244 0.0417 57.2308 8.16 

45 8.9168 0.0025 0.0269 0.0331 69.8817 8.12 
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Fig.1: The plot of electrode potential against exposure time of AISI 1030 steel 

immersed in sea water environment with different volume of 10g water hyacinth/100 

ml distilled water  

 

Fig.2: The plot of electrode potential against exposure time of AISI 1030 steel 

immersed in sea water environment with different volume of 15g water hyacinth/100 

ml distilled water  

 

Fig.3: The plot of corrosion rate against exposure time of AISI 1030 steel immersed in 

sea water environment with different volume of 10g water hyacinth extract  
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Fig.4: The plot of corrosion rate against exposure time of AISI steel immersed in sea 

water environment with different volume of 15g water hyacinth extract 

CORROSION RATES AND ELECTRODE POTENTIALS VALUE 

FOR AISI 1030 STEEL EXPOSED TO SEA WATER WITH 

VARIOUS CONCENTRATION OF WATER HYACINTH 

LEAVES EXTRACT 

Corrosion rates of the steel was found to reduce progressively as the amount of extract 

increases from 5g to 25g in the sea water environment (Tables 3-5). Corrosion rates 

was also observed to decrease as the exposure days increases to 45 days with 

corrosion product left in place. The trend observed in the variation of electrode 

potential with exposure time for the steel in sea water with various concentration of 

inhibitor (Figs. 1-2) wherein the sample without inhibitor had the corrosion potentials 

within the range of -600 to -800 mV SCE throughout the exposure period which 

indicate more susceptibility to corrosion whereas samples exposed to the sea water 

with inhibitor in varying concentration displayed corrosion potentials above                  

-600 mV SCE tending towards positive values showing less corrosion activity. This 

behaviour translated into what obtained in Figs. 3 and 4; highest corrosion rate in 

control sample and the least corrosion rate in solution with 20ml of 15g water 

hyacinth/100ml distilled water at the end of 45 days exposure period.     

CONCLUSIONS 

The study of corrosion inhibition of AISI 1030 steel in a chloride environment (sea 

water) with water hyacinth extract as inhibitor was carried out. The extract  showed 

maximum inhibition efficiency of 89.63% at a concentration of 20ml of 20g  water 

hyacinth/100ml distilled water. The inhibitive action of the extract was attributed to 

the neutralization of chloride in the sea water by a direct chemical reaction of the 

metals in the extract to form hygroscopic  salt which likely retards the corrosion of the 

steel. The extract due to its inhibition performance can be used to combat corrosion 

menace a major problem facing our industries and the use of large available resources 

that is, the  sea water. 
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MANAGING CONFLICTS RELATING TO PROPERTY 

MANAGEMENT: THE ROLE OF ESTATE SURVEYORS 

Michael Ayodele Olukolajo   
Department of Estate Management, Federal University of Technology Akure, Nigeria 

Conflict resolution is an expanding field of professional practice around the world and 

the need to promote healthy landlord-tenant relationship is on the increase. While 

some conflicts are inevitable many disputes relating to property management are quite 

preventable especially where the property manager exhibits high level of 

professionalism. The success attained in handling disputes determines the ease with 

which the objective of investment in landed properties would be achieved. This study 

examines the various conflict points in the management of rental properties with 

particular focus on Lokoja residential property market in Kogi State, Nigeria. Primary 

data on which its findings are based were sourced from property owners/landlords and 

tenants in the study area. Stratified random sampling was used in selecting respondent 

tenants from five neighborhoods and a total of 300 questionnaires were administered 

on them out of which 235(78.3%) were returned and good for analysis. Structured 

interview was conducted on 23 purposively selected respondent landlords. The data 

were analyzed using the descriptive statistics. Findings indicate that issues relating to 

rent revision are the major source of dispute common among both landlord and 

tenants in the study area and that this has singularly discredited many property 

managers in the public perspective. It was recommended among others that property 

managers should employ good communication, adhere to the profession ethics and 

remain objective in decision making. 

Keywords: conflict management, estate surveyor, Lokoja, property manager 

INTRODUCTION  

Property management is a branch of Estate Management profession which deals with 

care of land and landed properties and ensuring their profitability. The profitability of 

use is not necessarily pecuniary but according to Thorncroft (1965) may be in term of 

social benefit, status, prestige, political power or some other goal or group of goals. 

People build for different purposes.  Property management seeks to control property 

interests having regard to the short and long term objectives of the estate owner and 

particularly to the purpose for which the interest is held. (Scarrett, 1983). Nwankwo 

(2004) asserted that property management involves such wide areas as valuation of 

property, feasibility and viability studies, report writing, sales, letting, advice on 

alternative use, project management, and day to day management and maintenance of 

existing structures, this with the aim of securing the optimum return which need not 

always be financial but may depends on the owners motives. The motive behind any 

building project is better defined by the initiator; however, whatever the legitimate 

motive is, the property manager by his training is equipped to help in achieving it. 

Management of individual properties accounted for greater part of the job done by 

many practicing surveyors (Olayonwa, 2000). 
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The relationship between the landlord and tenant is like cat and dog (Ebinama, 2011). 

Landlord and tenant conflicts and rights in relation to responsibilities of each party in 

lease agreements and/or understandings are a familiar part of life considering that in 

many urban areas, the majority of homes are in multi-dwelling structures (Bryks, 

2011). Where the motive of development is to generate rental income, the property 

manager will have to interact with both landlord and tenant among other stake holders 

to ensure successful property management. A property manager relating with these 

parties must exhibit high level of professionalism or else he would cause more havoc 

than good to himself, the property, the landlord and tenants to mention but few. A 

property manager may be engaged at different stages of property life. While some 

property owners may engage him at the inception, most wait until they run into a 

crossroad with their tenants before involving a professional property manager 

expecting him to perform some magic; most time to get rid of their problematic 

tenants. According to Obasa (2011), In August 2011, the Citizenship’s Mediation 

Centre (CMC), Lagos, an alternative dispute resolution body, received a total of 1,395 

new cases. Out of this figure, 1,382 were landlord/tenant cases received either by 

petition or by reports delivered in person by the complainants. Records obtained from 

the CMC showed that out of a total of 10,957 new cases received between January to 

August, 10,290 addressed issues involving landlords and tenants, which represented 

94 per cent of the total number. Oni and Durodola (2010) opined that it is always 

better not to manage any property at all than to manage crisis-infected ones as this will 

waste the property manager’s time. Time is valuable to the estate surveyor and time 

and energy spent in resolving conflicts could better be diverted to more rewarding 

aspects of the professional practice. Lee (2010) warned that conflict can be a breeding 

ground for disruption and viciousness; it can cause emotional pain and stress, and 

decrease job satisfaction. Although conflict has positive effect to the organization 

especially in encouraging organizational innovativeness and improves quality 

decisions in resolving conflicts, if conflicts are not resolved properly it might affect 

the organization adversely in terms of poor performance, lack of cooperation, wasting 

of resources and productivity (Hotepo et al, 2010). 

In some countries the attempts to increase rents have even led to mass refusal to pay 

rents at all. The result of these developments may well still be a rapid deterioration of 

housing and in consequence a risk of ultimate loss of great amounts of capital invested 

in housing (Gundersen, 2002).There are various points at which conflict may erupt in 

the course of property management. Such conflict may involve the property 

owner/landlord and adjoining land owners, landlord and tenants, among tenants, 

property manager and landlord, property manager and tenants, tenants and adjoining 

land owners/users, landlord and statutory authorities etc. This paper specifically 

concern itself with conflict prevention therapy and resolution strategy from the view 

point of a professional property manager. 

The remainder of the paper discusses literature on sources, nature and means of 

handling conflict; followed by description of the methodology employed for the study. 

Subsequent part focuses on the empirical result and closes with recommendations and 

concluding remark. 

LITERATURE REVIEW 

Sources and Nature of Conflict 

Conflict is defined as incompatibility of goals or values between two or more parties 

in a relationship, combined with attempts to control each other and antagonistic 
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feelings towards each other (Fisher, 1990). Disputes arise where two or more people 

or groups who perceive their needs, interests or goals to be incompatible, 

communicate their view to the other person or group. Disputes lead to a variety of 

responses, some interest-based (e.g. negotiation, mediation), some rights-based (e.g. 

litigation), and some power-based (e.g. use of force, threats, violence) (Boulle 2005; 

Condliffe 2002; Tillett 1999; Ury, Brett and Goldberg 1993). 

Traditionally, conflict was defined as any kind of opposition or antagonistic 

interaction between two or more parties, a form of mutual interference, escalated 

hostilities etc. This adversarial perception of conflict has since changed and conflict is 

now seen essentially as a condition separate and apart from the behaviours of 

individuals involved, namely the condition in which the concerns of two or more 

people appear to be incompatible (Bello and Agbatekwe, 2002). Conflict has the 

potential for either a great deal of destruction or much creativity and positive social 

change (Kresberg 1998). The traditional perception of conflict in the past suggests 

something to be avoided at all costs and the emphasis of conflict management was on 

resphition and avoidance. Already in the sphere of the everyday language the term 

conflict has no positive intonation (Axt, Milososki and Schwarz, 2006).  There is now 

a better understanding of conflict, as it is now classified into broad categories; namely 

the functional and dysfunctional conflicts. Bello and Agbatekwe (2002) described 

those conflicts that support the aim and objectives of a project and improve 

performance as functional and constructive whereas, those that hinder performance as 

dysfunctional or destructive and should be quickly resolved or eradicated as they are 

undesirable. 

Sources of conflict are of different nature. Katz (1965) distinguished three main 

sources: economic, value, and power. Economic conflict involves competing motives 

to attain scarce resources. Each party wants to get the most it can; and the behaviour 

and emotions of each party are directed toward maximizing its gain. This well 

describes a situation where parties involved in real estate transactions may seek to 

maximize gain at the expense of others. Of course this always results in multiple 

conflicts. Value conflicts involve incompatibility in way of life, ideologies – the 

preferences, principles and practices that people believe in. Power conflict occurs 

when each party wishes to maintain or maximize the amount of influence that it exerts 

in the relationship and the social setting. Fisher (2000) identified ineffective 

communication as another important source of conflict. Miscommunication and 

misunderstanding can create conflict even where there are no basic incompatibilities. 

Misunderstanding-based conflicts surface when there is no adequate access to 

available information or there are differing interpretations of such information 

(Rasmussen and Brunson, 1996). 

Conflict can occur at a number of levels of human functioning. Fisher (2000) 

identified five different levels relating to social conflict i.e. conflict between people 

whether they are acting as individuals, as members of groups, or as representatives of 

organizations or nations. These are interpersonal conflict. Interpersonal conflict occurs 

when two people have incompatible needs, goals, or approaches in their relationship. 

The main source of this conflict is communication breakdown. Role conflict involves 

very real differences in role definitions, expectations or responsibilities between 

individuals who are interdependent in social system. Ambiguities in role definitions or 

unclear boundaries of responsibilities set stage for this type of conflict. Inter-group 

conflict occurs between collections of people such as ethnic or racial groups, 

departments or levels of decision making in the same organization, and union and 
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management. Competition for scarce resources has been identified as a common 

source of inter-group conflict. Multi-party conflict occurs in societies when different 

interest groups and organizations have varying priorities over resource management 

and policy development. International conflict occurs between states at the global 

level. It is important that property manager recognizes the need to plan for conflict as 

part of the strategic planning process. Developing a conflict management strategy 

would make him to be proactive rather than reactive to conflict. 

Conflict in Property Management 

The need for effective and efficient land-related conflict resolution and transformation 

is greater than ever, as land is central to questions of development (Brown 2007). Oni 

and Durodola (2010) identified various causes of conflicts amongst low-income 

housing residents of Lagos, Nigeria. These, in the order of their gravity are - carrying 

of rumors and unfounded stories, back-biting, disagreement between children leading 

to conflicts amongst their parents, amorous relationships, jealous of little success or 

better assets, uncooperative attitudes towards cleaning of common parts, inadequate 

infrastructure, and non-settlement of utility bills. The consequence of these conflicts 

include facing criminal charges, damage to co-tenants’ properties, loss of income and 

time, damage to landlord’s properties, bodily injuries to parties, poisoning and death, 

distrust and noisy and rowdy environment, and discomfort to neighbours.  

Apart from disputes whose core issues are rooted in valuation (i.e. conflicts that deal 

with the determination of market values and/or market rents), Levy (2009) identified 

second category which includes conflicts where market value or market rents may or 

may not play a part but where other non-valuation issues play the core role in the 

generation of the problem to be resolved. Such disputes may include property taxes 

and operating expense allocations and reimbursements; disputes about occupancy, 

operating and use issues; assignment and subletting controversies; commission, 

contract, and partnership disputes; land use and zoning issues; property or asset 

management agreements franchise and management agreements; hotel specific 

performance of a contract; actual or punitive damages; and a wide range of other 

problems. 

Landlords in the 1930s were one of the least loved economic classes in America. A 

similar sentiment is frequently expressed in many other countries today. Every tenant 

has a bad story about a landlord. Landlords do not maintain the property, fail to return 

deposits, are unsympathetic to temporary economic setbacks, discriminate against 

certain kinds of family and generally complicate tenants’ lives are usual complaint 

from many tenants against their landlord (UN-HABITAT, 2003). One area of 

continuous conflict among landlords and tenant is forceful eviction of tenants.  In June 

2003, conflict between a landlord and his tenants caused the deaths of 13 members of 

a hired eviction squad (Warah, 2003). Mwangi (1997) observed that in Nairobi there 

were cases where landlords have sent gangs to forcefully evict tenants who are 

considered troublesome or capable of exposing landlords to the authorities. Landlords 

sometimes have also been found to utilize the services of gang members to forcefully 

evict tenants in oil rich Niger Delta areas of Nigeria (Oruwari and Opuene 2006).  

While many tenants detest living on the same premises with their landlord, the 

situation according to Green (1988) may however, lead to better understanding of one 

another, develop friendships and a level of mutual dependence. In Argentina, 

Coccaato (1996) identified that when landlords have previously been tenants, they 

seem to be more contemplative. When the owner lives on the premises, the property 

tends to be better serviced, maintained and reduces tension. Racial differences 
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between landlord and tenant sometimes aggravate conflict particularly when racial 

tension generally is rising. In Kenya, towards the end of 2001, when an electioneering 

President Moi advised tenants in Kibera not to pay such high rents, the immediate 

result was that tenants (mainly from the Luo tribe) started fighting landlords (mainly 

Nubians) (Economics, 2001). 

In developed countries, the vast majority of tenants and landlords sign written 

contracts that conform to rules laid down in the rental legislation. In theory, this gives 

both landlords and tenants the right to go to court in order to seek redress against 

wrongdoing by the other side. Unfortunately, a great deal of evidence is now 

accumulating that many contracts in the cities of the developing world are informal 

and that both landlords and tenants sometimes flout the law because of the 

inadequacies of the judicial system (UN-HABITAT, 2003). 

Styles of Handling Conflicts 

There are a number of ways to approach conflict management and resolution, which 

range from least to most coercive. Conflicts may be avoided, talked out, negotiated, 

arbitrated, adjudicated, resolved by legislation, by political action, or by violent force 

(Christopher, 1996). The conflict resolution literature identifies the following common 

processes to deal with conflict: “lumping it”, avoidance, coercion, negotiation, 

mediation, conciliation, arbitration and adjudication (Condliffe, 2002). Steven (2010) 

asserted that ignoring an aggrieved tenant is dangerous; he therefore suggested belly-

to-belly, eye-to-eye, face-to-face leadership which he regarded as the secret of great 

property managers. That is why they are so effective in handling contention, conflict, 

breach of contracts, missed commitments, broken promises, violations of common 

courtesy and the everyday abrasions of life. They are not afraid to meet face-to-face, 

to show recognition and high regard for the other person. When disputes are not 

addressed properly the chance for escalatory responses increases which can ultimately 

lead to violence and long-term fission of society. 

RESEARCH METHODOLOGY 

Tenants and landlords of residential properties at Lokoja are the targeted population 

for this study. However, because there is dearth of data on their population, the study 

area was purposively divided into five areas (Adankolo, Ganaja, Lokongoma, Sarkin-

Numa, Kabawa) where questionnaires were randomly distributed among the tenants. 

In all, 300 “Type- A” questionnaires were administered, that is, 60 in each of the 

locations. Out of these, a total of 263 was retrieved but only 235 (78.3%) constituted 

valid response used for analysis in this study. The study also sought information from 

landlord who engaged the services of Estate Surveyors in managing their residential 

properties. Unlike tenants, many landlords in the study area hide their property 

ownership status for security reasons. In order to reach these landlords, snowball 

sampling system was adopted. Snowballing – a type of purposive sampling is also 

known as chain referral sampling. In this method, participants or informants with 

whom contact has already been made use their social networks to refer the researcher 

to other people who could potentially participate in or contribute to the study. 

Snowball sampling is often used to find and recruit “hidden populations,” that is, 

groups not easily accessible to researchers through other sampling strategies (Faugier 

and Sargean, 1997). In this study, the landlords were introduced by their property 

managers and a total of 23 “Type- B” questionnaires were administered on them. 

The two types of questionnaire raised questions on potential dispute points in the 

landlord-tenant relationship using Likert format. In a Likert scale, the respondent is 
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asked to respond to each of the statements in terms of several degrees, usually five 

degrees (the respondent may respond in any one of the following ways: strongly 

agree, agree, undecided, disagree, strongly disagree). At times 3 or 7 degree of 

responses may also be used (Kothari, 2004). The Likert scaling technique, thus, 

assigns a scale value to each of the responses. This study employed Mean Item Score 

(MIS) in ranking the responses to determine the seriousness/gravity of the issue. 

The area known as Lokoja was the first headquarter of Nigeria immediately after the 

amalgamation of North and South in 1914. Also found in Lokoja is the spot where the 

first Governor General of the Northern protectorate – Sir Fredrick Lugard was sworn 

in on 1
st
 January 1880. It assumed the current status of state capital when Kogi State 

was created out of the old Kwara and Benue State on 27
th

 August 1991. Lokoja, the 

capital of Kogi State has since creation of the state in 1991 witnessed tremendous 

stride in housing and urban development. The teeming population which continuously 

troop to the state capital engage in various commercial activities ranging from trading, 

banking and other service industries aside civil services. The establishment of Kogi 

state Polytechnic, Federal University and Salem University (a private institution) at 

Lokoja or in close proximity to it has also resulted into great influx of both young and 

old into the old city. The population of Lokoja which was below 40,000 before the 

creation of the state increased to 43,784 by 1991 (Kogi State Ministry of Budget and 

Planning) and going by the 2006 census, over 196,643 persons now inhabit Lokoja 

(National Bureau of Statistics, 2009). It has an estimated landmass of 63.82 sq. km 

and lies between 7
o
45’27.56’’- 7

o
51’04.34’’N and 6

o
41’55.64’’-6

o
45’36.58’’E within 

the lower Niger trough. 

RESULTS AND DISCUSSION 

Results on the demographic parameters of the respondent tenants in the study area 

presented in Table 1 indicates that 166 (70.64%) and 69(29.36%) male and female 

respectively provided information used in the study. Their age distribution shows that 

majority (132 i.e. 56.17%) of them are within age 21 – 40, followed by those within 

age 41 – 60 which are 101(42.98%). The data on respondent’s duration in the rented 

apartment shows that 80.85% of these respondents have occupied the rented apartment 

for period ranging between 5 and 20 years. 

In table 2, all respondent tenants claimed to have had conflict experience with either 

their landlord or the property manager at one time or the other. As important as 

tenancy agreement is in tenant-landlord relationship, it is noteworthy that 166 

(70.64%) respondent do not have lease/tenancy agreement executed between them and 

their landlords. This is in agreement with UN-HABITAT (2003) finding that many 

contracts in the cities of the developing world are informal and that both landlords and 

tenants sometimes flout the law because of the inadequacies of the judicial system. 

The awareness of the public about the professional services of Estate Surveyors in the 

area of property management appears to be very low. This is evident in the number of 

respondent tenants who occupied properties managed directly by the landlords or 

quack agent; a situation described by Oladokun and Ojo (2011) as pathetic. Out of 235 

respondents, only 61 (38.3%) occupy premises managed by professional property 

manager.  
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Table 1:  Demographics Characteristics of respondent tenants in the study area (N=235)  

Classification/ Range Neighbourhoods in the Study Locations Total % 

Adan-

kolo 

Ganaja Lokon-

goma 

Sarkin- 

Numa 

Kabawa 

Sex        
Male 39 41 32 31 23 166 70.64 

Female 8 12 11 15 23 69 29.36 

 

Age 

       

< 20yrs 0 0 1 1 0 2   0.85 

21-40yrs 27 31 24 33 17 132 56.17 

41-60yrs 20 22 18 12 29 101 42.98 

> 60yrs 0 0 0 0 0 0 0 

 

Marital Status 

       

Single 16 12 19 16 15 78 33.19 

Married 29 41 21 30 30 151 64.26 

Widow(er) 1 0 2 0 1 4 1.70 

Divorced 1 0 1 0 0 2 0.85 

 

Duration in Property 

Occupation 

       

Below 5 years 6 12 9 6 12 45 19.15 

5 – 10 years 35 37 26 29 27 154 65.53 

11 – 20 years 6 4 8 11 7 36 15.32 

Above 20 years 0 0 0 0 0 0 0 

 

Table 2:  Existence of Tenancy Agreement, Record of Dispute and Involvement of Professional 

Property Manager in Premises Occupied (N=235)  

        

Classification/ Range Neighbourhoods in the Study Locations Total % 

 Adan-kolo Ganaja Lokon-

goma 

Sarkin- 

Numa 

Kabawa 

Existence of Tenancy/ 

Lease Agreement 

       

Yes 16 12 14 11 16 69 29.36 

No 31 41 29 35 30 166 70.64 

        

Record of Dispute        

Yes 47 53 43 46 46 235 100 

No 

 

 

0 0 0 0 0 0 0 

        

Involvement of Estate  

Surveyor in 

Management of 

Property Occupied. 

       

Yes 12 19 23 19 17 90 38.30 

No 

 

 

35 34 20 27 29 145 61.70 

         

Tenants’ point of view 
The questionnaire as instrument of data collection elicited from respondents views on areas of conflict 

with their landlords/property managers. From table 2, the interval or frequency within which rents are 

reviewed upward ranked 1
st
 with MIS of 0.88. Some of the tenants complained that the revision of rent 

is almost on yearly basis. Non-consultative rent revision ranked 2
nd

 with 0.817 as MIS. Many of the 

tenants complained that rent revision notice to them always come as surprise, they were hardly 

consulted for negotiation. The gap between the current and the reviewed rent ranked 3
rd

 with 0.816 MIS 

followed by delay in responding to call for maintenance which has 0.788 MIS. They claimed that many 

landlords shy away from their responsibility to repair the property. Even where they promised to attend 

to repair, they disappear into thin air once they succeed collecting the current rent till another becomes 

due.  Conflict resulting from poor quality of maintenance work done in term of maintenance ranked 6
th

. 
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It is noticeable that refundable deposit which is otherwise known as security deposit/caution fee hardly 

cause conflict in the study area. This ranked 19
th

 in position. Unlike property management practice in 

major cities such as Lagos, Port Harcourt, Abuja etc. it appears not many landlords/property managers 

insist on security deposit in the study area. Where such is demanded from a tenant, it becomes an issue 

of dispute. The last on the identified conflict points is dispute relating to non/delayed payment of 

property rate. This tax levied on rateable hereditament within the jurisdiction of local government is 

hardly demanded on residential properties in the study area, the reason why it does not constitute any 

serious conflict between them and their landlords/property managers. 

 

SA – Strongly Agree,   A – Agree,  UD – Undecided/Neutral, D – Disagree,  SD 

– Strongly Disagree 

Landlords’ point of view 

Table 4 presents the age and sex structures of the respondents landlords. The ages of 

those within 21 - 40 are 26.09%, those within 41 - 60 years are 56.52% and the 

remaining17.39 are above 60 years in age. Also 21(91.30%) and 2(8.7%) are male and 

female respectively. 

Table 4 : Demographic characteristics of respondent landlords in the study area (N=23) 

Classification Frequency Percentage 

Age 

< 20yrs 0 0.00 

21-40yrs 6 26.09 

41-60yrs 13 56.52 

> 60yrs 4 17.39 

Sex 

Male 21 91.30 

Female 2 08.70 

 

 

Identified Areas of Conflict  SA A UD D SD TOTAL   MIS RANK 

Interval of Rent Revision 126 96 2 7 4 235      0.8834043 1 

Non Consultative Rent Revision 95 101 10 23 6 235 0.8178723 2 

High Gap in Rent Revision   115 76 8 20 16 235 0.8161702 3 

Delayed response to maintenance 116 64 7 21 27 235 0.7880851 4 

Delayed Response to Tenants Complain  102 71 6 44 12 235 0.7761702 5 

Poor quality of works 92 81 16 31 15 235 0.7736170 6 

Poor Visitation/ Property Inspection Schedule 71 77 40 29 18 235 0.7310638 7 

Interference with tenants Private life 105 49 8 39 34 235 0.7293617 8 

Delay in payment of water rate 70 55 21 76 13 235 0.6791489 9 

Use of Rent Revision as Treat of Eviction 60 75 9 72 19 235 0.6723404 10 

Delay in payment of PHCN bill 65 60 8 86 16 235 0.6612766 11 

Un-announced Visitation to the Property 67 55 25 56 32 235 0.6587234 12 

Payment for Community Security 98 16 11 57 53 235 0.6417021 13 

Sublet of Demised Property 24 45 18 107 41 235 0.5182979 14 

Keeping of Pets 25 43 14 92 61 235 0.4970213 15 

Conversion/Deviation from Agreed Use 19 33 9 109 65 235 0.4570213 16 

Number of User/Size of Family 17 20 33 101 64 235 0.4510638 17 

High Initial Rent 24 14 56 31 110 235 0.4391489 18 

Refundable Deposit 3 10 45 109 68 235 0.4051064 19 

Non/Delayed -payment of Property Rate 12 17 26 59 121 235 0.3787234 20 
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Table 4:  Identified Areas of Conflict between Landlords and Their Property Managers 

Identified Areas of Conflict  SA A UD D SD TOTAL MIS RANK 

Resistance to Upward Revision of Rent 12 3 1 3 4 23 0.73913 1 

Late Collection of Rent 5 12 1 3 2 23 0.73044 2 

Disagreement Over Management Fee/Agency 

Commission 9 6 1 5 2 23 0.73044 2 

Non Involvement of Landlord in Final 

Selection of Tenants 9 5 2 4 3 23 0.71304 4 

Poor Routine Inspection of Property 8 6 3 3 3 23 0.71304 4 

General Poor Communication With Property 

Owner 7 7 4 2 3 23 0.71304 4 

Late Remittance of Rent 7 7 2 5 2 23 0.70435 7 

Extent/Level of Maintenance Required on 

Property 6 12 4 5 5 32 0.65625 8 

Selection of Contractor 3 5 6 7 2 23 0.60000 9 

Supervision of Maintenance Works 3 5 4 8 3 23 0.57391 10 

Poor Tenants Selection (Character and 

Interpersonal Relation) 3 3 6 7 4 23 0.54783 11 

Poor Representation Before Adjoining Land 

Owners 4 4 2 8 5 23 0.54783 11 

Poor Negotiation of Property Rate and other 

Taxes 5 2 3 7 6 23 0.53913 13 

Handling of Refundable Deposit on Property 3 2 6 8 4 23 0.53044 14 

Poor Tenants Selection (Ability to Pay Rent) 2 4 3 9 5 23 0.50435 15 

Poor Tenants Selection (Number of Users or 

Family Size) 0 7 3 8 5 23 0.50435 15 

High Level of Void/Vacancy Rate in Property 3 3 3 8 6 23 0.50435 15 

Handling and Administration of Service 

Charge 2 1 6 11 3 23 0.49565 18 

Insurance Policy on Demised Premises 2 1 6 11 3 23 0.49565 18 

Making Payment Without Approval of 

Property Owner 2 3 3 7 8 23 0.46087 20 

SA – Strongly Agree,   A – Agree,  UD – Undecided/Neutral, D – Disagree,  SD – Strongly Disagree 

Source:  Field Survey, 2011 

 

Table 5 presents the responses of landlords indicating issues that usually results to 

conflict in their relationship with PM. The resistance of professional property manager 

to untimely revision of rent ranked 1
st
 with 0.739 MIS among others. This is not 

surprising because the reason why some landlords engage property manager is when 

their tenants are resistant to incessant revision of rent. Complain about late collection 

of rent from tenants ranked 2
nd

 with 0.730 MIS on the list.  Many property managers 

may not be exonerated because of the number of properties under their care without 

enough man-power to undertake the job. Also many practicing estate surveyors do not 

use property management software which is capable of assisting the surveyor in 

undertaking this laborious task of property management. Some tenants do not receive 

rent reminder notice on time. Also ‘disagreement over management fee’ rank 2
nd

, 

many landlords always want to negotiate downward the fee as contained in the 
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approved scale of fee for the professional with respect to the property management. It 

is even on record that some property owners opt to undertake the management of their 

property personally in order to avoid the fees paid to professional, some engage 

quacks; the practice which has led to regrets and disappointments. 

Non-involving landlords in final selection of tenants, poor routine inspection of 

property and general poor communication with property owner all together rank 4
th

 

with 0.71 MIS. Interaction with some landlords established that there is generally poor 

communication in the sense that the property manager hardly make phone call to them 

until the time to remit rent. Some claim that they get certain information directly from 

the tenant before hearing from their property manager. This can really bring the PM to 

disrepute before his principal. Late remittance of rent to landlords ranked 7
th

 with 0.70 

MIS as seen in the table 4 below and this act is unprofessional as it can amount to 

misconduct in professional practice. 

CONCLUSIONS  

The success of a property manager in discharging his duty may make or mar him. He 

has the responsibility of promoting peaceful relationship between all parties and other 

stake holders. Where he does this successfully, it may open doors to further business 

opportunities especially among the tenants he deals with.  Insistence on professional 

ethics will definitely put him on platform where he will clearly be differentiated from 

quacks who have infiltrated property management and agency practice in Nigeria.  

RECOMMENDATIONS 

Many problems relating to property management are most times avoidable if the 

property manager performs his role carefully and professionally. The following 

recommendations were made from the study: 

Before undertaking property management assignment or contract, the property 

manager must ensure he secures formal letter of engagement/Power of Attorney. 

Where the manager accepts responsibility without well spelt out conditions guiding 

his engagement, there may erupt disagreement of different nature.  While responding 

to the brief, the manager should also specify the terms on which he accepts the brief. 

Also, the approved fee for the job must be stated and it should be as approved by the 

regulatory body. Nwankwo (2004) advised that the purpose of the agreement between 

managing firm/surveyor and the client is to alert the client that he cannot just walk in 

and out of the management contract by every whim and caprice of his mind. When 

accepting briefs for property management, a professional property manager must 

gather relevant information about the property as well as the tenants thereof. This will 

enable him to have the right focus and strategize appropriately. 

The importance of lease/tenancy agreement in landlord-tenant relationship cannot be 

over emphasized. Although it has been argued that many leases in developing 

countries are informal, property managed by Estate Surveyors must of necessity have 

this all important document. Where the tenant is illiterate, effort must be made to 

interpret the contents to him and ascertain his willingness to adhere accordingly. 

Creative problem-solving strategies are essential positive approaches to conflict 

management, and such management should start from tenants’ recruitment stage. 

Ability to pay the first rent should not be the basis for tenants’ recruitment but also a 

stable source of income that guarantees subsequent payments. 
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One major area identified as source of conflict is how the property managers most 

time resists incessant rent review by the landlords. It is understandable that rents are 

not static, however professional property manager must educate his principal 

especially the non-educated ones that the terms of agreement must be adhered to with 

respect to when and how rents should be reviewed. 

Effective communication is very essential in landlord-tenant relationship. The 

methods and means by which we communicate with our customers are constantly 

changing due to the evolution of technology. The property manager should have 

listening ears and relates well with all parties. 

Arbitration as an Alternative Dispute Resolution (ADS) should be considered in 

leases. Since dispute is inevitable and property manager is an intermediary between 

both landlords and tenants, he should use this position to recommend arbitration to the 

parties. Lease agreements should make provision for arbitration as opposed to 

litigation while dealing with dispute arising between landlord and tenants. 
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The aim of this paper is to examine impacts of informal economic sector, in order to 

integrate it into the urban economy of Lagos Metropolis. The proliferation of informal 

economic sector results into environmental degradation because it is usually present 

in public open spaces, meant for other purposes. The study relies on primary and 

secondary data. The survey was carried out using systematic random sampling 

technique to ensure a fair representation of the population on each selected roads. A 

total of 9 roads were selected for study in the Eti-osa, Lagos Island and Surulere 

Local Government Areas. A sample size of 463 was selected using 10% of every 

informal sector on all roads in the study area except Nnamdi Azikwe and Igbosere 

road, 0.5% and 2.5% were selected respectively. Hence, 463 questionnaires were 

administered to respondents in the study area. Data was analyzed with regression 

analysis statistical technique, the estimated relationship between informal sector 

activities, encroachment and traffic flow was found to be significant also the 

alternative hypothesis acceptable. Findings show the relationship between road 

encroachment, traffic congestion and informal economic sector in the study area. The 

paper concludes that inadequate road setbacks, weak regulatory mechanism and 

inadequacies of Government agencies are the basic factors responsible for 

environmental degradation in Metropolitan Lagos. However, the informal economic 

sector also contributes to poverty and social vices’ alleviation through its employment 

generation ability. Hence, the need for its integration into the urban system. This 

integration can be made possible through access to micro-credit for Small and 

Medium scale Entrepreneurs (SMEs) and re-design of circulatory system;  to achieve 

an enabling environment for living and working within the urban system of 

Metropolitan Lagos. 

Keywords: entrepreneur, informal economic sector, micro-credit scheme, urban area 

INTRODUCTION 

Available records have shown that the rate of urbanization in developing countries has 

increased tremendously. There is an increasing proportion of the urban population in 

each country concentrating in large urban clusters and Nigeria is no exception. 

Urbanization is usually associated with economic growth and development. The 

evident increase in the number of urban centres in Nigeria is a result of the creation of 

new states and Local Government Areas. According to Ajayi (2004), statistics show 

that 7% of Nigeria lived in urban areas in 1931; 10.2% in 1951/53; 19.2% in 1963 and 
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36.3% in 1991. It rose to 43.3% in 2000 and it is expected to reach 50% in 2010 and 

63.3% by the year 2015. Therefore, it can be concluded that the future of Nigeria is 

decidedly urban. 

Cities are not static entities but continuously evolving dynamic systems that are being 

influenced by factors such as changes in technology, economic principles and policy. 

Trade and service provision are the foremost function of cities, involving mobilization 

of money and resources(Lalit, 2003). Lagos as an example of such cities is currently 

experiencing a continuous increase in number, size and complexity. Furthermore, 

industry and commerce contribute to the live wires of the economy of the Metropolis. 

Trading activities have always been predominant in the informal sector of the 

metropolitan economy, although the formal sector such as manufacturing and other 

services are also significant. Trading is concentrated in but not confined to traditional 

markets such as Obun-Eko, Ebute-Ero, Edgerton Square and Ita-Faji. In addition, 

modern markets with lock-up stalls, such as Tejuosho, Alade and Bariga have been 

provided by the Lagos state Development and Property Corporation (LSDPC) or by 

Local Government (Abiodun, 2004; Olunloyo, 2009). However, in addition to these 

institutional markets as earlier mentioned, there are other kinds of markets including 

the informal sector existing in Lagos Metropolis.  

The informal sector is an important part of the urban economy, this is so because 

urban poor cope with the city by participating in this sector. It is currently and 

potentially the answer to unemployment and social vices. Therefore, the informal 

sector is crucial in creating sustainable livelihood for millions of  households in 

Metropolitan Lagos. It is a major means through which economic development filters 

to the poorer section of the population and the only alternative open to rural 

immigrants who want to make a living in the city. The informal economic sector has 

evolved in Nigeria over the last 50 years, it is a vital source of employment and 

income for the poor, the seedbed of local entrepreneurship, and a potent instrument in 

the campaign to combat poverty and social exclusion. The International Labor 

Organization (ILO) estimates in 1999 that the proportion of the urban work force 

engaged in the informal sector accounts for between 45% and 60%, up from about 

25% in the mid-1960s.   

The continuous proliferations of informal sector activities without a corresponding 

increase in urban amenities have contributed to the decline of cities. This gradual 

deterioration is on the increase as informal sector activities are found on most public 

open spaces, road setbacks and medians in Lagos Metropolis. The main challenge here 

is how to support and regulate the informal economic sector in order to promote 

employment, productivity, and income for the poor, and at the same time ensure a 

safe, healthy and socially acceptable environment. Access to credit is important for 

small businesses aspiring to grow and become more profitable. For the urban informal 

economic sector the most relevant initiatives were the establishment of the People’s 

Bank, the Community Banks, and the National Directorate for Employment. 

Unfortunately, recent studies suggest that only about 10% of informal economic sector 

operators are aware of how to take advantage of the offer by the banks and the 

Employment Directorate. The finance scheme was hijacked by civil servants, military 

officers’ wives, and other well-connected persons; often getting loans far in excess of 

the approved official maximum (Nwaka, 2005). As a result, blurring the distinction 

between the formal and informal economic sector activities in Metropolitan Lagos. 

The aim of this paper is to examine impacts of informal economic sector in order to 

integrate it into the urban economy of Lagos Metropolis. In order to achieve this aim, 
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it is imperative to examine the nature and scale of informal activities in the study area. 

This will reveal the kind of people involved in this sector and extent of their activity. 

Factors responsible for the proliferation of informal activities in the study area should 

also be examined to enable assessment of the benefit(s) of informal economic sector 

to operators in the study area. Lastly, the relationship between informal economic 

sectors’ activities’ encroachment on road setbacks and traffic congestion is assessed to 

promote sustainability of urban management in the study area.   

THE STUDY AREA 

The study area is Lagos Metropolis, located in the south-western Nigeria. The choice 

of Lagos metropolis is based on the fact that it has the single largest concentration of 

Nigeria’s commerce and industrial activities. Despite the movement of the Federal 

Capital to Abuja in 1990, Metropolitan Lagos is still the main economic, social, and 

financial centre of Nigeria. Economic growth, urbanisation and the cascading 

information technology has not affected the proliferation of people into primary 

activities of fishing, mining, forestry, and quarry.  This accounts for the large 

employment of people in its Formal and Informal Economic Sector. The rapid rate of 

urbanization without corresponding increase in housing stock and facilities have 

contributed to environmental degradation; infrastructure deficiencies, overcrowding, 

and unemployment. The informal economic sector provides employment for rural 

urban migrants who lack opportunity and training to seek employment in the formal 

sector (Danmole, 2000). It is therefore imperative that the informal economic sector is 

properly nurtured and channelled especially in a bid to mitigate encroachment on 

public open spaces and road set-backs of Metropolitan Lagos. 

 THEORETICAL FRAMEWORK 

The theoretical issues relevant to this study are based upon: The Informal Economic 

Sector and Microcredit Schemes for Small and Medium Entrepreneurs (SMEs). These 

are key strategies to achieving self-help, industrial self-reliance, employment 

generation and poverty alleviation in Nigeria.  

The Informal Economic Sector 

The informal sector was introduced by Hart in 1973, as a means of livelihood for new 

entrants to the urban work force. The informal sector encompasses a wide range of 

areas of informality; environmental, spatial, economic, and social, covering business 

activities, employment, markets, settlements, and neighborhoods. The informal sector 

can be advantageous when adequately and strategically channelled to benefit the 

unemployed (Olunloyo, 2007). This further gives an insight to the nature and 

characteristics of people involved in informal activities.  

According to Basorun (2005), the informal sector of the economy of cities could be 

regarded as a provider of employment and means of livelihood for the crop of new 

migrants who because of low education and skill could not be absorbed in the formal 

sector of labour force. This can be grouped into four (4) major activity areas: The 

Primary Activities produced for immediate consumption, such as crop farming, and 

fishing;  The Secondary Activities comprises of non-agricultural 

occupations/traditional crafts, such as weaving, black smiting and auto-repair; The 

Small-scale Distribution concerned with geographic spread of commercial activities, 

such as hawkers and petty traders; The Tertiary Activities enables urban residents 

have adequate and comfortable surroundings for higher productivity, such as transport 

operators and dry cleaners. 
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According to Nwaka (2005), the development of the informal sector follows closely 

the general pattern of urban development in Nigeria.  Each phase in the development 

of Nigeria's cities and economy has its own dynamics in informal sector 

development.  A large number of Nigerian cities pre-date British colonial rule as 

centers of traditional political and religious authority; internal and international trade 

across the Sahara and the Atlantic; as military fortifications that attracted large 

numbers of farmers and craftsmen for defense and related purposes; such as, Zaria, 

Benin; Kano, Lagos;  Ibadan, Abeokuta, respectively. These native towns, with large 

indigenous populations, subsequently had European reservations and migrant quarters 

grafted onto them during colonial rule, but they have often retained their traditional 

characteristics with traditional compound houses; customary attitudes and practices.  

The areas of informality in such cities are very extensive.  

Post-colonial administration  has been quickly overtaken and overwhelmed by the 

process of rapid urban growth. The expansion of the private sector and the pursuit of 

import-substitution industrialization in the years after independence gave a boost to 

urban employment and urban growth in both the formal and informal sectors. But the 

main emphasis is on the contemporary challenges of the informal city, from its rapid 

expansion during the “oil boom” period of the 1970s to the economic crisis and 

adjustments of the 1980s and 1990s, which weakened the employment and law 

enforcement capacity of the state, and therefore encouraged a high level of 

informalization of  economic activities.   

Informal sector policies in Nigeria have been very repressive through overzealous 

prosecution in the so-called War Against Environmental Indiscipline in the 1980s and 

recently KAI(Kick Against Indiscipline); the Small-Scale Industry Credit Scheme 

(SSICS); to provide technical advice and training, and to offer small loans.  No effort 

was made to protect informal sector products from competition with imported and 

mass produced goods, hence many informal sector operators tended to gravitate 

towards trading, services, and transportation. Between 1990 and 1992 the Nigerian 

government established as many as 400 Community and Peoples Banks, modeled on 

the Asian experience with micro-lending, and on the principles of a traditional 

rotational credit system.  These banks were to provide small loans and other forms of 

financial and business services for the poor and unemployed youths in informal sector 

enterprises, with the whole community acting as guarantor for loan repayment.  This 

marks the beginning of change for the informal economic sector in Nigeria. 

Micro-Credit Scheme for Small and Medium Scale Entrepreneurs (SMEs) 
According to Olunloyo (2007); The Micro credit scheme was set up as a Government 

effort in 1994 to cater for the economic welfare of the petty traders and artisans 

engaged in legitimate business across the country through such government 

Parastatals or Small and Medium scale Enterprises Development Agency of Nigeria 

(SMEDAN, such as Urban Development Bank Plc. The Microcredit Scheme was set 

up for the following reasons:  

Raising urban employment and income  

Creating opportunities for self-employment for the vast number of unemployed 

populace, 

Inculcate banking habits and its benefits at the lower cadre of society 

Compliment government efforts at improving the productive base of the economy. 

Extend banking facilities to the poor who have no access to credit facilities 
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Reduce rural urban migration while increasing income generation and self 

employment. 

The Micro credit Scheme involves giving loans to cooperative societies and unions 

without any collateral at a minimum interest rate of 20% per annum. The range of loan 

disbursed is between N18,000 and N250,000; guarantors are required to sign an 

undertaking to ensure repayment within stipulate time. Loan repayment is spread over 

1 year with 2 weeks moratorium. 

The European Economic Commission (2000), defined as SMEs as a small scale 

business, with the exclusion of agriculture, forestry and fishing with employment 

capacity of not more than 500 workers. According to National council of Industry, 

SMEs comprise: 

Micro/Cottage: are enterprises with capital investment of not more than N1.5m 

excluding land but including working capital and maximum of 10 workers. 

Small scale: are enterprises with capital investment of over N1.5m but not more than 

50m, excluding land but including working capital with work force that ranges from 

11 - 100. 

Medium scale: are enterprises with capital investment of over N50m but not more 

than N200m, excluding land but including working capital workforce ranges from 101 

- 300. 

SMEs are catalyst for economic growth and development in all countries of the world 

through which unemployment generation and poverty alleviation. The Nigerian 

Association of small and medium enterprises was established in 1996 as the business 

membership organization to coordinate and foster the promotion of micro, small and 

medium enterprises in Nigeria under the small and medium enterprises development 

agency of Nigeria. SMEs are generally believed to be advantageous in the area of low 

capital and employment ratio, optimal utilization of local inputs and other higher 

multiplier effects per unit investment. The government agency involved in the scheme 

usually liaises with international agencies and other banks except cooperative banks 

because of the peculiarities of their banking system. Different global development 

initiatives are sponsored by the World Bank, UNDP, UN-Habitat, WHO, ICLEI, 

Cities Alliance as well as the NGOs. Also new advocacy for decentralized cooperation 

to channel resources and expertise directly to Local Governments, and to other 

deserving local partners. Therefore, more meaningful spatial and economic plans to 

accommodate the informal economic sector can be developed into the  urban system 

of Metropolitan Lagos. 

METHODOLOGY 

In collection of data, the procedure included the identification and stratification of 

roads in the study area according to type. They are federal (354) roads, state (70) 

roads and local (39) roads. There are 20 Local Governments in the study area; Three 

(3) or 20% Local Governments identified and stratified according to road type; 

Federal, State, and Local Government Roads, were selected one (1) each for study. 

The Local Government Areas are Eti-Osa, Lagos Island and Surulere and a total of 9 

roads were selected in these LGAs for study. Systematic random sampling method 

was adopted to ensure a fair representation of the population of informal sector 

activities on each selected roads. Questionnaires were administered to a sample size or 

463 respondents in the study area. In samples selection, 10% of every informal sector 

on all roads in the 3 LGAs except Nnamdi Azikwe and Igbosere road, 0.5% and 2.5% 
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were selected respectively. For Data Analysis, the application of Inferential and 

Descriptive statistical analysis such as simple descriptive percentages and tables were 

used to explain findings from data collected during field survey. 

HYPOTHESIS OF THE STUDY 

The following hypothesis will be tested: 

Hypothesis One 

H0: There is no relationship between informal sector activities and encroachment 

on road setbacks; 

H1: There is a relationship between informal sector activities and encroachment on 

road  setbacks. 

Hypothesis Two  

H0:  There is no relationship between informal sector activities and traffic flow;  

H1:  There is a relationship between informal sector activities and traffic flow. 

FINDINGS 

The foregoing discussion of findings reveal the indices of a sustainable solution to 

proliferation of informal sector on urban roads and promote its integration into the 

urban system of Metropolitan Lagos. 

Table 1  Type of Activity 

Activities  Frequency Percentage 

Trading 217 46.9 

Manufacturing and Services 210 45.4 

Artisan 36 7.8 

Total 463 100.0 

Source: Author's Field Work (2007) 

Respondents' type of activity in the informal economic sector includes, trading, 

manufacturing /services and artisan. These constitutes 46.9% and 45.4% and 7.8% 

respectively. The implication of this is that trade and services dominate the informal 

economic sector. Hence the nature of informal economic sector in the study area is so 

because entrants involve skill and are not capital intensive.The percentage of People 

whose reason for entrant into the informal economic sector is case of operation make 

(32.2%). Family tradition as a factor accounts for (6.3%). Ease of operation appears to 

be the most dominant factor for people coming into the informal economic sector. 

This is so because it requires limited capital base and has potential to flourish. 

Table 2  Factors Responsible for Involvement in Informal Sector 

Factors Frequency Percentage 

Lack of Job/Need for survival 90  19.4 

Lack of opportunity information education  55  11.9 

Inconvenience/Lack of Employment satisfaction  66  14.3 

Ease of operation 149 32.2 

Family tradition 29 6.3 

Security of job 74 16.0 

Total 463 100.0 

Source: Author's Field Work (2007) 
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EFFECTS OF INFORMAL SECTOR ACTIVITIES ON ROAD 

SETBACKS  

The effects of informal sector activities on road setbacks in the study area based on 

observation during field work includes: encroachment, impaired pedestrian access, 

impaired on street parking, waste generation, blocked drainage, traffic congestion, 

visual obstruction, poor aesthetics, pedestrian vehicular conflicts, road surface damage 

and noise generation. For clear analysis, the identified effects will be discussed on the 

three (3) road categories selected for this study. 

Table 3.1  Effect of Informal Sector on Federal Government Roads 

Nature of Effects Very Severe Severe No Effect Total 

 No % No % No % No % 

Encroachment on Road Setbacks 106.2 30 247.8 70 - - 354 100 

Impaired Pedestrian Access 283.2 80 - - 70.8 20 354 100 

Impaired On-street parking 318.6  90 - - 35.4  10 354 100 

Waste generation - - 141.6 40 212.4 60 354 100 

Blocked drainage 242.8 70 106.2  30 - - 354 100 

Traffic Congestion 177 50 123.9  35 53.1  15 354  100 

Visual obstruction - - 265.5  75 88.5 25 354 100 

Poor Aesthetics - - 318.6 90 35.4 10 354 100 

Pedestrian-Vehicular Conflicts 300.9  85 - - 53.1  51 354  100 

Road Surface damage - - 35.4 10 318.6 90 354 100 

Noise Generation 283.2 80 70.8 20 - - 354 100 

Source: Author's Field Work (2007) 

 

On Federal roads, the effects of informal sector activities on road setbacks are very 

severe. This is manifest in impaired pedestrian access (80%), impaired on-street 

parking (90%), blocked drainage (70%), noise generation (80%) and pedestrian-

vehicular conflicts (85%). Other manifestations of the severity of these effects are 

minimal and includes; encroachment of informal sector activities on road setbacks 

(70%), visual obstruction (75%), and poor aesthetics (90%). However, waste 

generation (60%) and road surface damage (90%) are not the effects of informal 

sector activities on road setbacks. 

Table 3.2  Effects of Informal Sector on State Government Roads 

Nature of Effects Very Severe Severe No Effect Total 

 No % No % No % No % 

Encroachment on Road Setbacks 63  90 07 10 - - 70 100 

Impaired Pedestrian Access 42 60 28 40 - - 70 100 

Impaired On-street parking - - 52.5 75 17.5 25 70 100 

Waste generation - - 56 80 14 20 70 100 

Blocked drainage 49 70 - - 21 30 70 100 

Traffic Congestion - - 56 80 14 20 70 100 

Visual obstruction - - 21 30 49 70 70 100 

Poor Aesthetics - - 28 40 42  60 70 100 

Pedestrian-Vehicular Conflicts - - 42 60 28 40 70 100 

Road Surface damage - - 21 30 49 70 70 100 

Noise Generation 42 60 28 40 - - 70 100 

Source: Author's Field Work (2007) 

 

On State roads, the effects of informal sector activities on road setbacks are very 

severe. This is evident in the encroachment of informal sector activities on road 

setbacks (90%), blocked drainage (70%) and impaired pedestrian access (60%). Other 

manifestations of the severity of these effects although minimal includes; impaired on-

street parking (75%), waste generation (80%), traffic congestion (80%) and 
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pedestrian-vehicular conflict (60%) and noise generation (60%). However, visual 

obstruction (70%) road surface damage (70%) and poor aesthetics (60%) are not 

manifestations of the effects of informal sector activities on road setbacks. 

Table 3.3     Effects of Informal Sector on Local Government Roads 

 

On Local Government roads, the effect of informal sector is very severe. This is 

evident in encroachment of informal sector activities on road setbacks (90%), 

impaired on street parking (95%), waste generation (90%), traffic congestion (80%), 

poor aesthetics (60%) and pedestrian vehicular conflict (75%). Other manifestation of 

the severity of these effects although minimal includes; impaired pedestrian access 

(60%) and visual obstruction (70%). However, blocked drainage (60%), road surface 

damage (90%) and noise generation (80%) are manifestations of the effects of 

informal sector activities on road setbacks. 

HYPOTHESIS TEST 

The two hypothesis earlier stated is tested to show the least square, using Regression 

Analysis as shown below: 

Table 4.0 Regression Analysis of Informal Sector Activities on Road setback   

Variables                 Estimate  Std. Error   t     

Sig 

 (Constant)        0.412      0.032           12.830    0.000 

Informal Sector Activities       0.720      0.019           38.746    0.000 

R         0.875 

R
2 

        0.765 

Adjusted R
2
        0.765 

Std. Error      0.25084 

DW          0.105 

F      1501.224                                                 0.000  

         

 
Source: Author’s Field work, (2012) 

 

Significant at 5% level 

Y = b0 + bx1 + e   therefore; Y = b0 (0.412) + bx1 (0.720) + e (0.25084) 

Where: 

Y = Road Setback (RS) 

X1 = Informal Sector Activities (ISA) 

Nature of Effects Very Severe Severe No Effect Total 

 No % No % No % No % 

Encroachment on Road Setbacks 35.1 90 - - 3.9 10 39 100 

Impaired Pedestrian Access - - 23.4 60 15.6 40 39 100 

Impaired On-street parking 37.0 95 - - 2.0 05 39 100 

Waste generation 35.1 90 3.9 10 - - 39 100 

Blocked drainage - - 15.6 40 23.4 60 39 100 

Traffic Congestion 31.2  80 - - 7.8 20 39 100 

Visual obstruction 11.7  3.0 27.3  70 - - 39 100 

Poor Aesthetics 23.4 60 - - 15.6 40 39 100 

Pedestrian-Vehicular Conflicts 29.3 75 9.7 25 - - 39 100 

Road Surface damage 35.1  90 3.7 10 - - 39 100 

Noise Generation - - 7.8 20 31.2 80 39 100 
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E = Error Term 

Table above, shows the result of regression analysis estimating the coefficients of the 

linear equation, involving one or more independent variables that best predict the 

value of the dependent variable. The table showed that R2 is 0.765 meaning that 

Informal Sector Activities (ISA) can explain about 76% ~ 77% of the variation in 

Road Setback (RS).  F-value statistics is 1501.224, meaning that the overall equation 

is significant at a significant level 0.000 (i.e. P: value < 0.05) and while Durbin 

Wattson (DW) of 0.105 shows the presence of auto-correlation. Based on this result of 

analysis, there is significant relationship between Informal Sector Activities and Road 

Setback. Thus, the alternative hypothesis (H1) is accepted the Null hypothesis (H0) 

rejected.  

Informal Sector Activities (predicted value)

3210-1

Ro
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1.00

 

 

R Sq Linear = 0.765

 

Source: Author’s Field Work, (2012) 

The r-square value (76%) show the level at which the informal sector activities affect 

the road setback. 

Table 4.1 Regression Analysis of Informal Sector Activities on Traffic Flow 

Variables                 Estimate  Std. Error   t     

Sig 

 (Constant)        0.016      0.039           0.413    0.680 

Informal Sector Activities       1.056      0.023           46.531    0.000 

R         0.908 

R2         0.824 

Adjusted R2        0.824 

Std. Error      0.30629 

DW          0.098 

F      2165.119                                                0.000  

       

Source: Author’s Field Work, (2012) 

 

Source: Author’s Field Work, (2012) 

Significant at 5% level 

Y = b0 + bx1 + e   therefore; Y = b0 (0.016) + bx1 (1.056) + e (0.30629) 

Where: 

Y = Traffic Flow (TF) 

X1 = Informal Sector Activities (ISA) 

E = Error Term 
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Table above, shows the result of regression analysis estimating the coefficients of the 

linear equation, involving one or more independent variables that best predict the 

value of the dependent variable. The table shows that R2 is 0.824 meaning that 

Informal Sector Activities (ISA) can explain about 82% of the variation in Traffic 

Flow (TF).  F-value statistics is 2165.119, meaning that the overall equation is 

significant at a significant level 0.000 (i.e. P: value < 0.05) and while Durbin Wattson 

(DW) of 0.098 shows the presence of auto-correlation. Based on this analysis, there is 

significant relationship between Informal Sector Activities and Traffic Flow. Thus, the 

alternative hypothesis (H1) is accepted and the Null hypothesis (H0) rejected.  

Informal Sector Activities (predicted value)

3210-1
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1.00

 

 

R Sq Linear = 0.824

 

            Source: Author’s Field Work, (2012)  

The r-square value (82%) show the level  at which the informal sector activities affect 

the traffic flow. 

RECOMENDATIONS 

From the study, it has been established that informal sector activities are not the only 

cause of degradation in the urban environment. Non compliance to planning 

regulations; inadequacies of Government agencies and rapid urbanization are also 

causes of urban decay. Also, that people involved in informal economic sector 

activities are ignorant of Government's ability to assist Small and Medium scale 

Entrepreneurs. The following recommendations are hereby made to provide 

integration of the informal economic sector into the urban economy of Metropolitan 

Lagos, towards a sustainable urban management. 

Micro-Credit and SMEs: Informal economic sector operators should not be content 

merely with self-help and being left alone to fend for themselves. Operators of 

informal economic sector within the same Local government should organize 

themselves into a cooperative union and liaise with such government agencies as 

Urban Development Bank Plc. This would give the cooperative union empowerment 

and protection from looters and the disturbance of government agency. The operators 

will also enjoy banking benefits such as the micro credit and the small and medium 

scale entrepreneur schemes. 

Law Enforcement: The solution here is not less government, less control, or mindless 

deregulation of economic and planning activities, but rather a more enlightened, more 

participatory, and more equitable form of state intervention that eliminates needless 

restrictions, and provides a more appropriate and flexible regulatory framework that is 

compatible with local conditions and yet reasonably efficient and environmentally 

sustainable.  The best way to reconcile the ‘informal’ and the ‘formal’ economic 

sector, so that the positive attributes of the informal economic sector can be harnessed 
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and enlisted in the current campaign for environmental sanitation, good governance, 

poverty reduction, and economic recovery in Nigeria. 

Informal Economic Sector as Revenue Generation for Government: Local 

Government would approve containers and kiosks and also register every activity 

under its jurisdiction. A token fee with receipt/ticket issued, may also be collected for 

leasehold from operators within the jurisdiction of Local Government as already in 

operation. 

Containers and Kiosks Development: These as desirable sales outlets as owners 

may consider, must be located after due consideration of all factors and elimination of 

any negative effects on the environment. Application for planning permit must be 

submitted to the appropriate planning agency and consideration given on a temporary 

basis since changes will continue to occur in physical, social and economic structure 

of the society. In addition, the use of containers as mobile shops/offices can be likened 

to the caravan and mobile homes as used in the Great Britain and United States 

respectively; and for which sites licenses are granted for the purpose of controlling 

new locations. This is set out in the Caravan Sites and Control of Development Act of 

1962 of Britain. In this regard, the sitting of moveable or mobile shops; containers 

and. kiosks, should be given the necessary planning approval prior to their location. 

A kiosk is an open pavilion or small light structure with one or more open sides used 

especially as telephone booth. They are normally constructed with wood materials. A 

container is a flexible covering for the shipment of goods. The material is made either 

of corrugated iron sheets, solid paperboard, or aluminum sheets. The containers and 

kiosks come in different types, shapes, sizes and colours. A medium size cubicle like 

kiosk is of about 1.8m x 1.8m, and a container of about 3.0m x 7.2m (21.6 square 

meters), all of different heights. 

Redesign of Roads: redesign in order to accommodate informal economic sector, is 

as drafted bellow; 

 

Fig.5.2.3 shows a propose Layout of an Access road which could serve as a State/ 

Local Government road, with a 4.5m space to accommodate informal economic sector 
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activities on both sides of the road. The 4.5m space is designed to accommodate both 

kiosks and containers and also squatters who will trade under umbrellas, beside or in 

front of operators in kiosks or containers. 

Informal economic sector is an employer of a large number of urban migrants and the 

populace, this therefore gives rise to the need to accept this trend of development as a 

practical demonstration of the unavoidable changes in the socioeconomic 

characteristics of Metropolitan Lagos. 

CONCLUSION 

Commercial activities have always been strong in the city and are carried out at both 

formal and informal economic sectors. In Metropolitan Lagos, the informal economic  

sector is responsible for the survival of majority of the populace.  It is capable of 

creating more jobs and growing faster than the formal sector, to this end greater 

capital accumulation and technology is required to revitalize the sector. The informal 

economic sector may appear to be a catalyst to environmental degradation but if 

properly  integrated and managed its initial nuisance will be mitigated. The informal 

sector should not be left as a self help scheme alone, Local Government, SMEs and 

International donors should aid the sector to ensure its flourish and sustainable  urban 

development.  
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All over the world, empirical studies have proven that adequate or inadequate 

provision of transportation facilities affects the level of patronage of tourism sites. 

The study is aimed at evaluating the modes, availability and condition of the 

transportation facilities, i.e. roads leading to the selected tourism sites in Ondo state. 

Data will be collected from direct observation and in depth interviews of the patrons 

at the tourism sites with reference to their perception of the transportation facilities 

leading to the tourist sites. The sample frame for the study is the patrons to the eight 

(8) identified tourist sites out of which the sample size was drawn. The sample size 

for the study was determined through a systematic random selection of 1 out of every 

2 patrons of the tourist sites, representing fifty percent (50%) of the sample frame. 

The data collected were analysed using descriptive and inferential statistics. Findings 

showed that most of the tourists are unsatisfied with the state of the transportation 

facilities and this is represented by 52.9% of the respondents. Also from the Likert 

Scale table used, it was discovered that factors like width of road (-0.14), maintenance 

of road (-0.24), safety along the route (-0.05) and availability of parking space (-0.23) 

showed negative deviations, while only traffic regulation and control (0.54) and ease 

to tourist site (0.14) showed positive deviations when the patrons were sampled. It can 

therefore be concluded that there is the need for total rehabilitation of all the routes 

leading to most of the tourism sites in Ondo state. This can be achieved through 

coordinated efforts of the public (government) and private sector. In addition, there is 

the need to involve the private sector in the provision of necessary transportation 

facilities in all the identified tourism sites towards a sustainable built environment. 

Keywords: built environment, transportation facilities, tourism, patronage 

INTRODUCTION 

Tourist sites are major components of the built environment (Omisore, 2002). They 

play a major role in relation to recreation, relaxation and revenue generation towards 

tourism growth and development. The sustainability of tourism is highly dependent on 

the provision of efficient transportation systems, which in turn aid and encourage 

patronage to tourist sites. Transportation is inevitable for effective socio-economic 

interaction, cultural integration and overall regional development of the built 

environment (Adeniji 2000 and Olajuyin and Adeyinka 2007)   

Mason (1994), defines tourism as a recreational activity that takes place in leisure 

areas and usually includes both recreation and tourism. Tourism has become a popular 

global leisure activity, which is a service based industry consisting of a number of 

                                                           
1
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tangible and intangible elements. The tangible elements include basic infrastructure 

such as transportation, accommodation and tourist sites, while the intangible elements 

include education, culture and relaxation (World Tourism Oganization, 2004). 

Globally, tourism is a major economic sector, generating over $420 billion in tourism 

receipts, accruing to almost 4% of global GDP and sustaining close to 70 million jobs 

(Irish Tourism Strategy, 2003). The sustainability of tourism depends on patronage 

which is aided by affordable transportation especially by land and air travel and also 

travel opportunities opened up by new technologies. It can therefore be concluded that 

tourism is one of the industries with the strongest effect on the economy, because it 

helps in developing other sectors. Tourism is a composite of activities, facilities, 

services and industries that delivers travel experience, which are that is transportation, 

accommodation, eating and drinking, entertainment, recreation, cultural experience 

and other services available to travellers away from home (Omisore, 2002). 

Tourism development has been advocated as an alternative to natural resource based 

economic development, such as timber production, agriculture and mining. Tourism 

development has been advocated particularly for developing nations because many of 

these nations possess a comparative advantage over developed countries in their 

ability to provide relatively positive natural settings (Cater 1993). 

Transportation links the various tourist destinations and ferries people, goods and 

services. According to Sorupia (2005), tourism is all about travel and the role of 

transportation in its operation and patronage is vital. It is believed that any 

improvement in the transportation facilities like roads, water ways and airways will 

ultimately affect the level of patronage of tourist sites. The advent of flight has 

expanded tourism to places never before imagined. This reality coupled with changing 

work patterns and innovative marketing has driven international mass tourism through 

the year. 

Effective transportation has led to widespread growth and development of nature 

tourism within the United States and overseas (Honey, 1999). Transportation in 

tourism is most often seen as just a sub-set of tourism system which is in charge of 

bringing the tourist to the tourist destinations, a means of getting around the place and 

leaving it once the duration of the trip is over. 

Page and Lumedon (2004) opined that the transportation system of a tourist 

destination has an impact on the tourism experience which explains how people travel 

and why they choose different forms of holiday destination and transport. The 

provision of functioning transportation modes plus low fares have increased the 

accessibility of areas once considered not accessible. The level or rate of patronage to 

tourist sites varies with respect to the nature of the sites, the state of the tourism 

infrastructure and the efficiency of the transportation facilities (European Union, 

2009). Tourism competitiveness therefore depends on transport system competiveness 

and services of travel. The relationship between tourism and effective transportation 

system is the catalyst factor without which tourism cannot survive. 

The growth of the tourism industry in Nigeria and most especially Ondo state depends 

mainly on patronage. The patronage to these tourist sites can therefore be enhanced 

through the provision of a well maintained and functioning transportation network. A 

functioning transport system includes the provision of roadways, water ways and 

where necessary airways, in order to enhance the level of patronage of these tourist 

sites in Ondo state. 
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STUDY AREA 

Ondo state, known as the sunshine state, is one of the thirty-six states constituting the 

Federal Republic of Nigeria. The state came into being on the 3
rd

 of February 1976. It 

has total land mass of 15,500 square kilometres with the population of 3.44 million 

(NPC, 2006). The state comprises of 18 local government council areas. The 

languages of the people are mainly Yoruba, Ijaw and English. 

Ondo state is located in the South-western part of Nigeria between longtitude 4
0 

20’E 

and 6
0 

5’ of the Greenwich and latitude 5
0 

45’N and 7
0 

52 of the equator. It is bounded 

in the north by Kwara, Kogi, Ekiti, Edo and Delta states on the east: Ogun, Oyo and 

Osun to the West and Atlantic Ocean in the south, it is noted for having the longest 

coastline in Nigeria that is very rich in pink shrimp (Ondo state Tourism Board,2003). 

The tourist sites with natural features in addition to traditional, cultural and 

geographical monuments are Idanre Hills, Ebomi Lake, Igbokoda Beach Front, Oke 

Maria Tourist Centre, Isharun Cave of ashes, Igbo olodumare, Owo museum of 

Antiquity and Deji’s palace. The state is also rich in famous traditional festivals, 

which are celebrated annually which makes the state a tourist haven.  

LITERATURE REVIEW 

The effect of transportation on tourism system has called for an improved tourism 

resources management. Good transportation enhances tourism for instance 

inaccessible places can now be accessed through improved transport system (Otego 

2008). Tourism development can be achieved through specific planning which can 

increase tourism’s benefits in terms of job creation and revenue generation. It is 

important for governmental organizations and communities to understand the wide 

scope of tourism and therefore promote the positive impacts. Active planning directs 

tourism towards achieving a sustainable built environment and uniting multiple 

interests. 

The tourism industry is often defined as those enterprises and organisations involved 

in facilitating travel and activities away from one’s usual environment. One challenge 

in this approach to defining tourism is of course the fact that many enterprises which 

produce commodities for tourists also serve non-tourists (Nelson, et. al., 1993).  

All forms of governments have realized the long-term potentials of tourism as 

basically the provision of jobs, revenue generation and as a means of promoting 

goodwill (Hall, 2000). The comparative advantage of tourism is that, it often aids 

developing nations in earning foreign exchange more rapidly and less difficult than 

other products (Omisore, 2001). The benefit and advantages of tourism can be 

enhanced through effective transportation facilities which directly encourage tourism 

patronage.  

The relationship between the provision of transportation infrastructure and tourism as 

identified by Otego (2008) is that transport can be regarded as one of the three basic 

tourism components; the remaining two are product of tourism and tourism market. 

Transportation therefore serves as an integral link between product of tourism and 

tourism market. Tourism competitiveness depends on the transport system 

competitiveness and services of travel. In the real sense the connection between 

tourism and transport is asymmetrical. The provision of transportation facilities is the 

catalyst factor for the sustainability of tourism system without which tourism cannot 
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survive. Transport and travel can hence be regarded as being in tourism but tourism 

cannot be in transport (Les, 2004). 

The transport system requires good infrastructure like good roads so that it can attain 

the purpose of providing the principal requirements of the public, tourists and 

generating facilities of support for an effective system. The development of 

functioning and well maintained transportation facilities can be achieved through 

implementation of plans and policies (Atoll, 2009). 

Transportation in tourism is most often seen as just part of the tourism system which 

is in charge of bringing the tourists to destinations. It is a means of getting around the 

place and leaving once the duration of the trip is over. Transportation system of tourist 

destination has an impact on the tourist experience which explains how people travel 

and why they choose different forms of holiday, destination and transport (Page and 

Lumsdon, 2004). 

Improvement in transportation facilities will increase the level of accessibility to areas 

considered as remote tourist sites. Access to tourist sites varies according to the nature 

of the tourist site, the state of infrastructure and the efficiency of the public transport 

system (Sorupia, 2005). 

Therefore, in order to encourage travellers to patronise most tourist sites, government 

must adequately fund the provision of transport infrastructure through the provision of 

good roads and tourist vehicles to ply such roads. Efforts should be directed at the 

construction of essential tourist facilities and transportation facilities like hotels, 

highways, access roads and visitor’s attractions. Other measures that can be taken by 

the government in order to support tourism include policy formulation, crime control 

and prevention, provision of infrastructure and amenities in order to foster tourism 

development in Ondo state. 

METHODOLOGY 

 The study was conducted using primary and secondary data. Primary data were 

gathered through the administration of questionnaire and participatory observation. 

Simple random sampling technique without replacement was adopted for 

questionnaire administration. The sample frame for the study was all the eight 

identified tourist sites from which the sample size was drawn. Each site was given a 

number on a piece of paper and placed in a container. Each paper was drawn from the 

container without replacement. The sites drawn were Idanre Hills, Ebomi lake, 

Isharun Cave of Ashes and Igbo Olodumare. 100 copies of Questionnaire were 

prepared for this survey. The Questionnaire was administered randomly to tourists in 

the selected sites. At the end of the survey only 87 questionnaire were returned for 

analysis. Secondary information obtained from existing literature, government 

publication, newspapers and journal articles include maps, population and location of 

tourist sites.  

The data were analysed using descriptive method of analysis such as Likert Scale, 

tables and percentages. To determine the impact of transportation facilities on 

patronage to tourist sites in Ondo state certain variables were outlined. Each variables 

were to be rated using any of the five point Likert Scale of Very Satisfied (VS), 

Satisfied (S), Just Satisfied (JS), Not At All Satisfied (NAS) and Unsatisfied (US). To 

arrive at an index indicating the level of satisfaction to each variable, a weight value 

of 5, 4, 3, 2 and 1 were attached to each of the above ratings respectively. The index is 

arrived at by obtaining Summation of Weight Value (SWV). The SWV is obtained 
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through the summation of the product of the number of responses for each rating to a 

variable and respective weight value. This is expressed mathematically as  

 SWV = 



5

1I

iiYX

 

Where:           

  SWV = summation of weight value,      

   Xi = number of respondents to rating i;    

    Yi = the weight assigned a value (i = 1, 2, 3, 4, 5). 

   

An aggregate index (TSI) for each variable of the exercise is arrived by dividing the 

SWV by the summation of the respondents to each of the five ratings of a component. 

The closer the TSI to 5, the higher the satisfaction the tourist derived from the variable 

under consideration.  This is expressed mathematically as:    

   

  TSI =  


5

1i iXi

SWV

 

Where:           

  

TSI = aggregate index, for the variable i; and Xi as earlier defined. The mean 

aggregate index for the study area was computed. This is obtained by summing up the 

TSI of all variables of the exercise and dividing by the number of the identified 

variables (n = 6). Presented in Table 2 is the TSI for the study areas. The computed 

mean aggregate index for the study area is denoted by TSI is 2.23. From these 

computations, it is evident that the level of tourists’ satisfaction with the different 

variable of transportation facilities to the tourist sites is very close.   

DATA ANALYSIS 

For the sake of this study, the data analysed were; the rate of patronage, level of 

satisfaction of patrons with the transportation facilities provided and the tourist 

satisfaction index conducted for the study. These are findings from which relevant 

inferences can be drawn from the study conducted.  

Table 1: Rate of patronage 

Rate Frequency Percentage (%) 

Per Month 27 31.0 

Per Quarterly 31 35.6 

Per Year 29 33.3 

Total 87 100 

Source: Authors field survey, 2011. 

Investigating the rate of visit to the tourist sites from Table 4 above it was discovered 

that 27 respondent claimed they visit the tourist sites once in a month, which 

represents 31.0% of the sample size. 31 respondents said they visit the tourist sites 
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once in three months representing 35.6% of the sample size and 29 respondents said 

they visit once in a year which represents 33.3% of the sample size.  

Table 2: level of satisfaction of transportation facilities by tourist  

Level Of Satisfaction Frequency Percentage (%) 

Unsatisfactory 46 52.9 

Not at all Satisfied 25 28.7 

Just Satisfied 10 11.5 

Satisfied 6 6.9 

Total 87 100 

 Source: Authors field survey, 2011. 

 When the respondents were asked to rate their level of satisfaction with the 

transportation facilities leading to the tourist sites, from Table 5 above: 52.9% of the 

respondent claimed that the transportation facilities are unsatisfactory, 28.7% of the 

respondent were not at all satisfied with the transportation facilities, 11.5% of the 

respondent were just satisfied with the transportation facilities and 6.9% of the 

respondent were satisfied with transportation facilities.   

Table 3: tourist’s satisfaction index (TSI) for the study 

TRANSPORT FACILITIES VS 

(5) 

S 

(4) 

JS 

(3) 

NAS 

(2) 

US 

(1) 

SWV RSI MD 

Width of road   24 47 16 182 2.09 -0.14 

Maintenance of the road   23 40 24 173 1.99 -0.24 

Safety along route - - 40 23 24 190 2.18 -0.05 

Traffic regulation and control - - 39 24 24 189 2.77 +0.54 

Ease to tourism site  8 24 47 8 206 2.37 +0.14 

Availability of parking space - - 24 39 24 174 2.00 -0.23 

                                                                       Total  13.40  

Source: Authors field survey, 2011. 

 

TSI = TSI = 13.40 = 2.23 

            N          6 

Presented in Table 6 is the TSI for the study areas. The computed mean aggregate 

index for the study area, denoted by TSI is 2.23. From these computations, it is 

evident that the level of tourists’ satisfaction with the different variables of 

transportation facilities to the tourist sites is very close. 

Further analysis revealed that two of the six variables of the transportation facilities 

identified, have positive deviation about the TSI in the study area. These variables 

were traffic regulation and control (+0.54) and ease to tourism site (+0.14). The 

implication of this is that tourists are satisfied with the traffic regulation and control 

and ease to the tourism sites. On the other hand, width of road (-0.14), maintenance of 

road (-0.24), safety along the route (-0.05) and availability of parking spaces (-0.23) 

showed negative deviation in the study area. This is an indication that the tourist are 

not satisfied with the width of road, maintenance of the road, safety along the route 
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and availability of parking spaces. It could therefore be inferred that the level of 

negative deviation is more than the positive deviation in the study area.  

It was observed that most of the tourist sites can only be accessed by road. This was 

confirmed when 100% of the respondent claimed that road transportation is their only 

means of transportation to the tourist sites. When asked whether the state of the 

transportation facility affects their level of patronage, 93.1% of the respondents 

claimed that the poor state of transportation facility affects their level of patronage, 

while 6.9% of the respondent claimed that transportation facility does not have any 

effect on their level of patronage. 

CONCLUSION 

Based on the study conducted, the impact transportation facilities on the patronage to 

tourism sites in Ondo state cannot be overemphasized. It can therefore be concluded 

that the availability of transportation facilities a strong determinant in the rate and 

level of patronage to the tourist sites. Presented in Table 3, it can be inferred that 

factors that showed negative deviation, like width of road, maintenance of the 

transportation routes and safety along the route have a negative effect on the level of 

satisfaction of the patrons to the tourist sites. This is obvious as presented in Table 2, 

where it was observed that 52.9% of the respondents were unsatisfied and 28.7% of 

respondents are not at all satisfied with the transportation facilities provided for the 

tourist destinations. The effect of these factors on the rate of patronage was presented 

in Table 1, where it was revealed that 31.0% of the respondents visited the tourist site 

once in a month, 35.6% of respondents visited the tourist site once every quarter, 

while 33.3% of the tourist visited once in a year.   

The implication of the low level of satisfaction recorded and the negative derivative 

recorded in the tourist satisfaction index on the development and growth of tourism in 

Ondo state therefore, could result in poor rate of patronage to the tourist sites and 

thereby affect the level of revenue generated through tourism in the state. Also, 

without the adequate provision of a well managed transportation facilities tourists tend 

to be discouraged from visiting the tourist sites. Safety along the route is an important 

variable that should not be taken for granted as most tourists will be sceptical of 

visiting tourist sites that are not secured. The provision of transportation facilities is 

universally recognised as a means of achieving a sustainable built environment and 

tourism development. Therefore there need to provide adequate transportation 

facilities in order to boost tourism most especially rural tourism development.  

RECOMMENDATIONS 

With respect to this study the following recommendations are made:- 

1. There is the need for the provision of transportation infrastructure that is up to 

standard and adequate in the study area. This became obvious in Table 3, 

where it was discovered that the width of road is not inconformity with the 

required standard. 

2. Safety of tourist along the route should be ensured through law enforcement 

agents. This could be achieved through the service of highway patrol teams 
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of the Nigeria police. This is very pertinent because ensuring tourist safety 

would boost the level of patronage to tourist sites. 

3.  Adequate repair and maintenance of the transportation facilities is very 

paramount to tourism development. There is the need for the state 

government to ensure that transportation routes leading to tourist sites are 

well maintained in order to develop tourism in the state. 

4. Traffic regulation and control along the transportation route and the provision 

of adequate parking lots at the tourist sites should also be improved. Also, 

there is the need to improve traffic regulation and control along the 

transportation routes leading to the tourist sites. This will enhance and ease 

the traffic flow to the sites.  

5. Adequate and well managed parking lots should be constructed to serve the 

tourist sites. Non availability of parking lot was observed to be a 

discouraging factor to the patrons of these tourist sites. The parking lots 

should also be secured in order to protect the tourists and their properties. 

It is believed that a well secured and managed parking lot will encourage 

and increase the level of patronage to tourist sites. 
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Job satisfaction is the sense of well- being, good feeling and positive mental state that 

emerge in an incumbent worker when his obtained reward consequent upon his 

performance is congruent with his equitable reward. Extant literature in other sectors 

of the economy points to the fact that factors such as poor working conditions, below 

competitive salaries, a lack of promotional opportunities are some of the factors 

contributing to employee dissatisfaction. The aim of this study is to ascertain the 

levels of job satisfaction amongst quantity surveyors in consulting firms in Lagos, 

Nigeria. Biographical and job descriptive index questionnaires (JDI) were 

administered to gather the data. The JDI measures job satisfaction on five facets, 

namely, pay, promotions, supervision, co-workers and the work itself. A total of 100 

questionnaires were collected and used for the study. The survey covered quantity 

surveyors in consulting firms in Lagos and the respondents were selected using 

stratified random sampling technique. Data collected were analysed using mean item 

score, spearman rank correlation, correlation matrix, linear regression analysis where 

appropriate. Findings of the study revealed that the respondents were satisfied with 

the relationship with co-workers, nature of work and the supervision they receive. 

Major sources of dissatisfaction are promotion and salaries of the respondents. This 

finding is a bold step and necessary benchmark for resolving major sources of 

dissatisfaction among quantity surveyors in consulting firms. The roles of other 

contextual factors on job satisfaction need to be contemplated for future research. 

Keywords: consulting firms, correlates, Job satisfaction, Nigeria, Quantity Surveyor 

INTRODUCTION 

In today's life, an unsatisfied employee is an unproductive employee, so it is very 

important to know what influences job satisfaction of employees in an organization. 

That is why, despite the fact that the subject of job satisfaction is not a new issue, it is 

still interesting for many researchers. Job satisfaction has been defined and measured 

both as a global construct and as a concept with multiple dimensions or facets (Locke, 

1976). Satisfaction with job has always been an area of concern for most 

organisations, primarily because of the reason that job satisfaction significantly affects 

major organizational outcomes, such as individual performance, organizational 

productivity, employee absenteeism and employee turnover. Job satisfaction is 

commonly interpreted as the intrinsic sense of accomplishment emerged from 

performing tasks while carrying out one’s contractual obligations. Locke (1969) 

defines job satisfaction as, “Pleasurable emotional state resulting from the appraisal of 

one’s job as achieving or facilitating the achievement of one’s job values.” Job 
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satisfaction is defined as a collection of feelings that an individual holds towards his 

or her job (Robbins, 2005). Positive attitudes towards one’s job are associated with 

high levels of job satisfaction. The converse is also true (Bowen et al. 2008). 

According to Herzberg et al., (1959) work related- attitudes have to do with need 

satisfaction. People have needs and jobs vary in their ability to fulfill needs. Dipboye 

et al.,(1994) classified job satisfaction theories into three: the two factor theory, 

comparative theories and cognitive theories. The two factor theory attempted to 

explain how job satisfaction is influenced by intrinsic factors such as responsibility 

and achievement, while job dissatisfaction is influenced by extrinsic employment 

factors such as salary and working conditions. Comparative theories involve concepts 

such as needs and values. Employees evaluate what they get out of their jobs and 

determine whether this accords with their needs and values while the last focused on 

cognitive processes. These three theories guide this study. The importance of job 

satisfaction and motivation to the well-being of the construction industry has been 

highlighted (Loosemore et al., 2003). The importance lies with its stabilizing effects 

(reducing lateness, absenteeism and turnover).However, despite the wealth of research 

into job satisfaction, little research has been undertaken concerning its application to 

the construction industry(Asad and Dainty, 2005).As Bowen et al., (2008) observed, 

studies focusing on job satisfaction among quantity surveyors are a relative rarity and 

in their study they used Maslow’s hierarchy of needs in testing the satisfaction level of 

quantity surveyors. The approach in this study is to use biographical and job 

descriptive index to test the level of association of these factors with the overall job 

satisfaction of quantity surveyors. The purpose of this paper is to report on a study 

examining levels of job satisfaction of professional quantity surveyors in consulting 

firms in Lagos, Nigeria.  

ORGANIZATIONAL DETERMINANTS AND JOB 

SATISFACTION 

Several studies have suggested that job satisfaction can be affected by three major 

factors: (1) factors relating to work settings; (2) factors relating to specific aspects of 

jobs; and (3) factors associated with the individuals involved (Baron,1986).The 

organizational determinants examined in this study are work itself, remuneration/pay, 

supervision, promotion opportunities and co-worker. 

2.1 The Work Itself and Overall Job Satisfaction 

Locke (1995) postulates that employee job satisfaction is dependent on job 

satisfaction with the job components, such as the work itself. Robbins et al, (2003) 

refer to the work itself as “the extent to which the job provides the individual with 

stimulating tasks, opportunities for learning and growth and the chance to be 

responsible and accountable for results. Oshagbemi (2000) found a statistically 

significant relationship between job satisfaction and work itself. Results from other 

studies conducted indicate that a dimension such as the work itself can result in either 

job satisfaction or dissatisfaction (Oshagbemi, 1997). 

Remuneration/Pay and Overall Job Satisfaction 

Pay satisfaction is of primary concern to both employers and employees. For 

employees, pay is of obvious importance in terms of satisfying their economic needs. 

It is important that they are satisfied with their overall pay as this may impact their 

attitudes and behaviours. Employee dissatisfaction with pay, for instance, can 

decrease commitment to the job, increase stealing, and catalyze turnover (Currall et 

al., 2005). According to equity theory, pay satisfaction is based on perceptual and 
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comparative processes (Adams, 1963; Lum et al., 1998). Employees who feel under-

rewarded will attempt to restore equity by reducing inputs such as increasing 

absenteeism, coming late to work, taking longer breaks, and decreasing productivity, 

or by leaving the organization, all of which are very costly for an employer 

(Greenberg, 1990).Research appears to be equivocal regarding the influence of pay on 

job satisfaction.  In a study conducted by Oshagbemi (2000) amongst United 

Kingdom academics, a statistically significant relationship was established between 

pay and job satisfaction. However, a study conducted by Young et al., (1998) among 

public sector employees failed to find any significant relationship between the two 

variables. 

Supervision and Overall Job Satisfaction 

Supervision forms a pivotal role relating to job satisfaction in terms of the ability of 

the supervisor to provide emotional/technical support and guidance with work related 

tasks (Robbins et al, 2003). A relationship with immediate supervisor is an important 

antecedent of employee’s job satisfaction (Dupre and Day, 2007). The consideration a 

supervisor has for his/her subordinates’ feelings, well being, and contributions are an 

important predictor of job satisfaction ((McCormack et al. 2006; Gagnon and Judd, 

2004).Gagnon and Judd (2004) found that employees with supervisors displaying 

democratic management styles experienced higher levels of job satisfaction compared 

to those who had supervisors who exhibited autocratic leadership style. 

 Promotion Opportunities and Overall Job Satisfaction 

A number of researchers are of the opinion that job satisfaction is strongly related to 

opportunities for promotion (Pergamit and Veum, 1999).This view is supported by 

Ellickson and Logsdon (2002) in their study on municipal government workers where 

they established a statistically significant relationship between promotion and job 

satisfaction. Bowen and Cattel (2008) found a positive relationship between 

promotion and job satisfaction. Keitner and Kinicki (2001) however, state that the 

positive relationship between promotion and job satisfaction is dependent on 

perceived equity by employees. 

 Co-Workers and Overall Job Satisfaction 

Social network theory has shown that social support from co-worker networks serves 

as a resource that affects job satisfaction ( Bonache, 2005) A number of authors 

maintain that having friendly and supportive colleagues contribute to increased job 

satisfaction (Kreitner and Kinicki, 2001). By the same token, Raabe and Beehr (2003) 

argue that co-worker relationships have an important influence on employee 

organizational commitment that results from employee job satisfaction. Indeed, close 

relationships with one’s co-workers increase job satisfaction particularly in a situation 

where co-workers are regarded as friends, as a support system (McNeese-Smith and 

Nazarey, 2001). 

 JOB SATISFACTION AND PERSONAL CHARACTERISTICS 

Studies have indicated that personal characteristics affect job satisfaction in different 

and complex ways. Among these personal characteristics is gender, age, education, 

and work experience. 

2.6.1 Gender and Job Satisfaction 

Several studies conducted with regard to the relationship between gender and job 

satisfaction have yielded contradictory results (Chiu, 1998). Several studies have 

found women to be more 
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satisfied than men ( Sloane and Williams,2000). Tang and Talpade (1999) found that 

men tend to have higher satisfaction with remuneration in relation to females, while 

females tended to have higher satisfaction with co-workers than males. Oshagbemi 

(2000) however, failed to find that gender affects job satisfaction.  

Age and Job Satisfaction 

Several researchers have examined the link between age and job satisfaction. The 

findings of these studies have been contradictory, with researchers reporting five 

different types of relationships. For instance, Hunt and Saul (1975) reported that there 

is a positive linear relationship between age and job satisfaction. A negative linear 

relationship was reported by Muchinsky (1978), and a U-shaped relationship was 

described by Clark et al. (1996) and such a relationship is strong at the beginning, but 

keeps declining till mid 30s and gradually increasing till 60s.Positive significant 

relationship was discovered by Oshagbemi (2003), yet Ronen (1978) found no 

significant relations. Researchers have also found that older employees are better able 

to balance personal needs and jobs/organizations than are younger employees (Lewis, 

1991). In addition, older employees are more likely to cognitively justify remaining in 

the organization, as they may have limited alternative employment opportunities and 

greater costs than do younger employees. As a result, older employees are likely to 

develop more positive attitudes toward their jobs.  

Education and Job Satisfaction  

Studies have found positive relationships between levels of education and job 

satisfaction. A study conducted by (Kh metle, 2003) amongst Kuwaiti women 

employed in a public government sector environment, showed that a strong 

relationship existed between the level of education and overall job satisfaction. 

According to Ting (1997), researchers have argued that employees with more 

education can improve job satisfaction by rationalizing available alternatives for 

changing jobs or leaving employers. Other researchers have maintained that more 

educated workers have a greater number of job alternatives and, thus, are less likely to 

become trapped in any job or organization. As a result, they are less likely to develop 

great affection toward their job and organization (Ting, 1997). In addition, educated 

workers may have expectations that their employers may not be able to meet. This 

affects attitudes toward jobs and organizations, either positively or negatively.  

Experience and Job Satisfaction 

Research conducted by (Oshagbemi, 2003, Clarke et al, 1996) conformed that there is 

significant relationship between experience and job satisfaction. Oshagbemi (2000) 

attribute the increase in job satisfaction over the length of time to factors such as job 

stability and opportunities for promotion. In his study of the relationships between 

personal characteristics and job satisfaction of Turkish workers, Bilgic (1998) 

indicated that the contribution of experience to good feelings toward one’s job is 

positive. His findings indicated that people with more work experience have more 

respect for their jobs and can apply their experience to their job; they were also more 

likely to enjoy the physical work environment (Bilgic, 1998).  

 HYPOTHESES OF THE STUDY 

The study postulates the following null hypotheses 

H0a: That there is no positive significant relationship between facets of job 

satisfaction  

        and overall job satisfaction of quantity surveyors. 
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H0b: Male quantity surveyors in consultancy firms will not be more satisfied with 

their jobs  

        than with their female counterparts 

 H0c: Older quantity surveyors in consultancy firms will not be more satisfied with 

         their jobs than  younger quantity surveyors 

H0d: Quantity Surveyors who have postgraduate degrees are not more satisfied than  

          quantity surveyors with a bachelor’s degree or less education. 

H0e: Years of experiences will not have a significant positive impact on the  

          job satisfaction  of quantity surveyors  

The positive hypotheses is used to test the null hypotheses 

METHODS 

The target population for this study comprised quantity surveyors in consultancy firms 

in Lagos state, Nigeria. Research into correlates of job satisfaction is scanty in 

quantity surveying profession in Nigeria; hence this is an attempt to contribute to 

knowledge to fill this gap. Lagos state was chosen as the research area because it is a 

cosmopolitan town with the largest concentration of practicing quantity surveyors 

domicile in the state. A simple random sampling technique was adopted for 

consultancy firms. The firms were sampled from a list of registered quantity surveying 

firms with the Nigerian institute of quantity surveyors. The population was stratified 

according to fellows, corporate and non-corporate members. A total of 125 

questionnaires were distributed, and 100 were returned, representing 80.0% response 

rate. 

MEASURES 

Facets of Job Satisfaction 

The JDI is one of the most popular measures of job satisfaction and has been found to 

produce highly reliable results. It measures facets of job satisfaction in the area of 

supervision, work itself, co-worker relationship, pay and promotion. The abridged 

version of the JDI (Stanton et al., 2001) was used to assess the five facets of job 

satisfaction: satisfaction with pay, promotion opportunities, coworkers, supervision, 

and the work itself. Internal consistency reliability was acceptable (α = .85, .81, .91, 

.90, and .83 respectively). The measure contained 25 descriptor items (five for each 

facet). Items were answered on a 5-point Likert scale, a summed composite of the 

responses was calculated, with higher scores indicating greater satisfaction. Scores for 

each facet ranged from a low of 0 to a high of 25. 

 Job Satisfaction in General 

The Job in General Scale (JIG).The JIG was constructed to reflect the global long 

term evaluation of the job (Balzer et al., 1997). This measure contained 18 descriptor 

items using the same presentation format and 5-Point Likert scale as the JDI. Sample 

items included as advocated, a summed composite of the responses are calculated, 

with higher scores indicating greater overall satisfaction. Scores for this scale ranged 

from a low of 0 to a high of 90. The internal consistency reliability was acceptable (α 

= .93). 
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Personal Characteristics 

The abridged version of the  of demographic instrument (Dirani and Kuchunke, 2011), 

was used to measure gender (2 items), age (3 items), Education (3 items) and 

Experience (2 items). 

Results and Discussion 

Demographic Data 

From the biographical information of the respondents presented in Table 1, 73 percent 

of the respondents are male while 27 percent are female. This result shows that this is 

a male dominated profession.  

In terms of the age distribution of the respondents, majority of the respondents, 40% 

are forty one years and above. As regards educational qualification of the respondents, 

65% of them had first degree or equivalent, while 32% had second degrees and the 

remaining 3% had doctorate degrees. In terms of the professional qualification of the 

respondents, 73% of the respondents are professionally qualified and this means that 

their contribution in this research will be useful. As regards the working experience of 

the respondents, 60% of the respondents had not more than ten years experience while 

40% had more than ten years experience. This result may be because most consulting 

firms do not pay an economic wage, hence turnover intentions is usually high. 

Table 1: Demograghic Profile of Respondents 

 

 

 

 

 

Relationship between Overall Job Satisfaction and Facets of Job Satisfaction 

Table 2 reveals descriptive statistics (means and standard deviations) and Pearson 

correlation coefficients of the variables. There are several interesting findings that 

should be noted. The correlation coefficient indicates that all the five facets of job 

satisfaction are positively and significantly related with overall job satisfaction. 

Hypothesis H1a: That there is positive significant relationship between facets of job 

satisfaction and overall job satisfaction of quantity surveyors is strongly supported by 

this result. This finding agrees with previous research (Locke, 1995; Oshagbemi, 

2000; Bowen and Cattel, 2008; and Bonache, 2005) with regards the relationship 

between pay and overall job satisfaction, this result contradicts the findings of Young 

et al. (1998) who failed to find any significant relationship between the two variables. 

Presented in Table 3 are the mean differences in job satisfaction between male and 

female quantity surveyors. The data in Table 3 show that male quantity surveyors 

Sex of Respondents Freq. Cum. Freq. Percentage Cum.Percentage 

Male 73 73 73% 73% 

Female 27 100 27% 100% 

Total 100    

Age of Respondents     

Less than 30 years 25 25 25% 25% 

31-40 years 35 60 35% 60% 

41 years and above 40 40 40% 100% 

Total 100    

Educational Qualification     

HND/B.Sc 65 65 65% 65% 

M.Sc 32 97 32% 97% 

Ph.D 3 100 3% 100% 

Total 100    

Professional Qualification     

Non qualified members 27 27 27% 27% 

MNIQS 55 82 55% 82% 

FNIQS 18 100 18% 100% 

Total 100    
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have higher mean scores in the job satisfaction subscales of pay, promotion, and 

supervision than do female quantity surveyors. 

Table 2: means, standard deviations and correlations for overall job satisfaction and JDI facets of job 

satisfaction 

Variables  Range M SD 1 2 3 4 5 6 

Job satisfaction  0-90 72.90 60.79 (0.93)      

Work itself 0-25 20.42 12.12 0.73** (0.83)     

Pay 0.25 9.62 5.67 0.47** 0.40** (0.85)    

Promotion  0-25 10.10 6.26 0.44** 0.34** 0.33** (0.81)   

Supervisor  0-25 16.22 8.94 0.57** 0.39** 0.32** 0.41** (0.91)  

Co-worker  0.25 20.71 12.80 0.52** 0.44** 0.27** 0.23** 0.37** (0.90) 

 

N = 100, figures in parentheses are alpha reliabilities for each scale, **= P < 0.001 

On the other hand, female quantity surveyors have higher mean scores on job 

satisfaction subscales of the work itself and co-workers. With regard to overall 

satisfaction, both male and female quantity surveyors tend to be equally satisfied with 

their jobs. Based on this finding, one can suggest that since mean scores of male 

quantity surveyors were higher in pay, promotions, supervision, and overall job 

satisfaction than were the mean scores of female quantity surveyors, male quantity 

surveyors seemed to be more satisfied with these facets of job satisfaction than were 

female quantity surveyors. From this information, Hypothesis H1b: Male quantity 

surveyors in consultancy firms will be more satisfied with their jobs than will their 

female counterparts is supported. This result is in agreement with Tang and Talpade 

(1999) who found that men tend to have higher satisfaction with remuneration in 

relation to females, while females tended to have higher satisfaction with co-workers 

than males.  

One-way analysis of variance (ANOVA) was conducted to determine whether 

differences in job satisfaction exist among the quantity surveyors surveyed in this 

research. Table 4 indicates that the mean scores for quantity surveyor 31 through 40 

years of age (mean, 36.5778) and quantity surveyors 41 years or older (mean, 

37.1992) with respect to satisfaction with pay were greater (at the .05 level of 

significance). Thus, quantity surveyors 31 years and older were more satisfied with 

their pay than were their counterparts, aged 30 years or younger (mean, 27.5443). 

Table 3: Differences in Job satisfaction means based on Gender (N=100) (T-test) 

Gender 

Job satisfaction areas  

(mean scores) 

Male 

(N=73) 

Female 

(N=27) 

P-value  

The work itself 31.6167 34.5446 0.001* 

Pay 37.2400 31.8291 0.000* 

Supervision  40.4337 29.6773 0.012* 

Promotion  39.2088 28.9182 0.014* 

Co-workers 26.2269 35.2032 0.005* 

Overall job satisfaction  33.3201 31.7245 0.021* 

* Denotes significant differences among groups at the 0.05 level 

 

The findings in Table 4 indicate that significant differences were found in the overall 

job satisfaction of quantity surveyors 30 years old or younger and quantity surveyors 

31 years and older, and no significant differences were found with respect to 

satisfaction with the work itself, promotion, co-workers, and supervision. From these 

findings, Hypothesis H1c: Older quantity surveyors in consultancy firms will be more 

satisfied   with their jobs than younger quantity surveyors is supported. These findings 

align with earlier studies (Lewis, 1991) this could imply that the quantity surveying 
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consultancy firms appreciates older workers and fosters a challenging, respected, and 

creative work environment that gives older workers a sense of accomplishment. Also, 

satisfaction with the subscale of pay could imply that older quantity surveyors are 

better paid and their organizations value their wisdom, experience, and expertise, 

whereas younger quantity surveyors think that their expertise is not appreciated and 

that they are poorly paid. On the other hand, the results of this study contradict the 

findings of Clark and colleagues (1996), who asserted that the age-job satisfaction 

relationship of British employees is U shaped. 

Table 4: Differences in Job satisfaction means based on age (n=100)(One-Way ANOVA) 

Age groups  

Job Satisfaction Area 

(mean scores) 

 30 
31-40 

 
P - value 

The work itself 32.6552 37.8882 36.4458 0.1633 

Pay 27.5443 36.5778 37.1992 0.0204* 

Supervisor  19.8886 26.9556 28.8188 0.1645 

Promotion  26.9334 28.9095 29.2775 0.1796 

Co-workers 35.3700 35.4544 34.7808 0.1958 

Overall job satisfaction  27.2210 37.1610 32.4445 0.0105* 

 * Denotes significant differences among groups at the 0.05 level 

 

Table 5 indicates that there were significant differences among quantity surveyors 

with regard to their education level on the subsection of present pay and their overall 

job satisfaction at the 0.05 level of significance. Quantity surveyors with postgraduate 

degrees were significantly more satisfied with their present job, pay, promotion, 

supervision, co-workers, and overall job satisfaction than were quantity surveyors 

with bachelor’s degrees at the 0.05 level. Hypothesis H1d: Quantity Surveyors who 

have postgraduate degrees are more satisfied than quantity surveyors with a bachelor’s 

degree or less education is supported. 

Table 5: Differences in Job satisfaction means based on Education (n=100)(One-Way ANOVA) 

Educational qualification  HND or B.Sc M.Sc Ph.D  P - value 

Job Satisfaction Areas 

Mean scores 

(N=65) (N=32) (N=3)  

The work itself 30.15 31.82 35.08 0.033* 

Pay 24.74 33.27 36.20 0.000* 

Supervisor  24.23 27.90 29.47 0.003* 

Promotion 17.93 24.75 35.18 0.011* 

Co-workers 32.71 34.54 37.30 0.050* 

Overall job satisfaction  27.35 30.65 32.64 0.002* 

  * Denotes significant differences among groups at the 0.05 level 

Table 6 indicates that there were significant differences among quantity surveyors 

with regard to some facets of job satisfaction, such as satisfaction with the work itself, 

pay, supervisor, and coworkers at the 0.05 level of significance. No statistical 

differences were obtained with a 0.5 level of significance between satisfaction with 

promotion and overall job satisfaction. With respect to pay and satisfaction, those 

quantity surveyors who had ten or more years of experience were more satisfied in 

these areas than were quantity surveyors with fewer than ten years’ experience .From 

these findings, Hypothesis H1e: Years of experience will have a significant positive 

impact on the job satisfaction of quantity surveyors is supported. The results of this 

study are consistent with the findings of Bilgic (1998) and Maghradi (1999). These 

findings could indicate that people with more work experience have more respect for 

their jobs, can apply their experience to their jobs, and are skilled and successful in 

doing their jobs. If they are effective and efficient in doing their jobs, they are likely to 
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be paid more and are more likely to enjoy their supervisors, co-workers, and physical 

work environment.  

Table 6: differences in job satisfaction means based on years of experience (n=100)(t-test) 

Years of Experience 

Job Satisfaction Areas 

(mean scores) 

 10  
P – value 

The work itself 32.5152 38.4452 0.003* 

Pay 30.8402 35.9291 0.020* 

Supervisor  23.8336 29.7713 0.766 

Promotion  19.8120 20.2287 0.036* 

Co-workers 36.3662 35.9102 0.005* 

Overall job satisfaction  31.5210 32.3440 0.123 

 * Denotes significant differences among groups at the 0.05 level. 

CONCLUSIONS 

The purpose of this paper is to report on a study examining levels of job satisfaction of 

professional quantity surveyors in consulting firms in Lagos, Nigeria. The key 

findings of the study were that job satisfaction is strongly correlated to facets of job 

satisfaction and the personal characteristics of quantity surveyors.  The results of the 

study suggest that job satisfaction 

variables are not unidirectional in their effects. For example, the job itself can be a 

source of both satisfaction and dissatisfaction. Any particular aspect of job satisfaction 

(satisfaction with the job itself, pay, promotion, supervision, coworkers, and overall 

job satisfaction) may have significant impact on a quantity surveyor’s overall job 

satisfaction, and vice versa. The implication of this finding is that decision-makers 

should be mindful of factors that contribute to job dissatisfaction, and attempt to 

improve them to achieve greater job satisfaction .With regard to age, the findings of 

this study tend to support the assumption that job satisfaction increases with age. It 

can also be concluded that older quantity surveyors experience greater job satisfaction 

than do younger quantity surveyors, because they have job experience, tenure, job 

security, and higher income, as well as maturity that only age can bring. Implications 

of this finding are that management should focus its efforts on improving the job 

satisfaction of younger and newly employed quantity surveyors by developing 

management training programs, workshops, financial incentives, and other non–work-

related activities that would encourage and support them to stay and grow with the 

organization. The data for this study indicate that educational achievement affects job 

satisfaction. The implication of this finding is for organizations to encourage quantity 

surveyors to further their education. Results also show that male and female quantity 

surveyors had significantly different levels of satisfaction. Male quantity surveyors 

were more satisfied with their jobs than were their female counterparts. Management 

should strive to encourage more women into management positions by trying to 

enhance job satisfaction; this can be done by furthering their education, establishing a 

comparable pay policy, creating equal opportunity for promotion, and improving work 

environment for both sexes. 

 RECOMMENDATIONS 

The result of this study shows a statistically significant relationship between job 

satisfaction of quantity surveyors and works itself. Hence in support of Robbins et 

al.(2003) work, it is important for top management of consulting quantity surveying 

firms to provide stimulating tasks, opportunities for learning and growth to quantity 

surveyors in their employment. A statistically significant relationship was established 
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between pay and job satisfaction of quantity surveyors. This agrees with result of 

study done by Oshagbemi (2000), hence it is important that consulting quantity 

surveying firms pay quantity surveyors in their employment an equitable pay as this 

will help them to satisfy their economic needs and enhance their commitment to duty. 

The association between supervision and job satisfaction of quantity surveyors is 

statistically significant. Hence it is strongly recommended that consulting quantity 

surveying firms should display of research result of McCormack et al ;( 2006). 

Promotions should be based on merit and performance. Promotions would then be 

perceived by quantity surveyors as fair and equitable and would encourage 

productivity and enhance job satisfaction. Since this study established a statistically 

significant relationship between co-worker and job satisfaction of quantity surveyors, 

it is important that consulting quantity surveying firms should always educate their 

employees on the importance of establishing positive relationship in the work place. 

Since educational attainment predicts job satisfaction, quantity surveyors should be 

encouraged to further their education. This can be achieved by offering in-service 

courses, workshops, self/independent study programs and other types of educational 

programs that enhance skills and cognitive abilities. It is recommended that pay 

increases be aligned with the cost of living. The roles of other contextual factors on 

job satisfaction need to be contemplated for future research. 
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The processes of managing projects have seen a lot of development and 

transformation in structure, systems and strategies to overcome non collaborative 

working and adversarial relationship in construction industry. However, these 

developments and transformation efforts have not been able to change much the 

behavioural business attitudes of Engineering and Design Service Delivery (EDSD) 

practitioners and contractors to improve EDSD activities. The objective of this paper 

is to develop a framework, which is Theory of Action oriented, guided by 

diagrammatic illustration from Multi-Grounded theory.  Through a review of relevant 

literature, EDSD practitioners’ discussions and explanations offered by the Theory of 

Action definitions, terms and procedures for the literature content of relationship 

improvement levels in the framework, five maturity stages/periods such as: 

adversarial, transitional, short-term, medium-term and long-term have been identified 

for EDSD  improvement. Further, it has been found out that by facilitation, 

workshops, seminars, for a and meetings can be used to achieve joint goals, capacity 

and capability of contractors/EDSD practitioners to adopt the critical relationship 

improvement factors for business relationship improvement and continuous 

improvement.  As an integral part for the free flow of feedbacks, traditional non 

adversarial and innovative information for the improvement of EDSD to Building 

contractors, much attention has been given to business relationship improvement in 

the theoretical framework specifically. 

Key words: engineering and design, Ghana, supply chain 

INTRODUCTION  

Management of projects for sometime now has focused on development of structures, 

systems and strategies to control adversarial relationship and non-collaboration. These 

include examples seen in rational contracting such as partnering (Bresnen and 
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Marshall, 2002; Naoum, 2003; Wong and Cheung, 2004; Bresnen, 2007; Alderman 

and Ivory, 2007; Kadefors, et al. 2007), alliancing (Yeung et al., 2007) and project 

management principles acceptable especially where they are no barriers to sustainable 

business relationship (Cheung and Rowlinson, 2004; 2005). However, the structures, 

systems and strategies have been developed at the expense of the behavioral and 

attitudinal change of the drivers (Engineering and Design Service Delivery (EDSD) 

practitioners/peers) and contractors required for the improvement of the EDSD 

activities. The behavioural business attitudes of many EDSD practitioners/peers seem 

to suffer stagnation- lack of improvement in relationship for the improvement of the 

EDSD activities (Cheung and Rowlinson, 2005). Therefore such poor attitudes leads 

to discords, disputes and conflicts (DDC), which encourage root causes of non 

collaboration and adversarial relationship (Orgen et. al. 2012).  The attitudinal 

behavioural and situational causes create non collaborative and adversarial business 

relationship, which have not been investigated much have been identified (Orgen et. 

al. 2011). According to Cheung and Rowlinson (2005), adversarial relationship 

problems do not come from the contractors only but also the client’s organization that 

forms an integral part of EDSD practitioners/peers. Both groups in the construction 

industry in Ghana need ‘change of mind set’ to trigger business, attitudinal 

behavioural, cultural transformation for relationship improvement and continuous 

improvement in the EDSD activities.  Also this kind of change in behavioural business 

attitudes is essential on the supply chain of information flow (SCIf) (Hatmoko and 

Scott, 2010). Behavioural change on SCIf is identified as a means to achieve free flow 

of feedbacks, traditional non adversarial and innovative information for the 

improvement of EDSD to contractors (Orgen et. al. 2011). In the light of the foregone, 

it is obvious that non collaborative and adversarial relationship conditions parade and 

exist in the arena of EDSD activities in Ghana and block its improvement. For that 

matter, the purpose of the paper is to develop an action oriented theoretical framework 

which is structured to overcome non collaborative working and adversarial business 

relationship among EDSD practitioners/peers and between them and contractors in 

Ghana  

The paper is composed of literature review on essential descriptions of the theories, 

definitions and terms. It also includes a perspective of supply chain relationship 

management for the development of the theoretical framework. Further, it presented 

the research methods used. This is followed by the basis and relevant information for 

the theoretical framework construction   and before presenting the conclusion the 

structure of the theoretical framework is discussed 

LITERATURE REVIEW 

The characteristics of the EDSD activities and concerns for the framework development 

The textual focus of the theoretical framework is based on an integrated supply chain 

relationship management (SCRM) concepts and models used as building blocks in the action 

oriented theory development for the improvement of the EDSD to contractors in Ghana. The 

EDSD activities in the construction industry in Ghana comprise EDSD actors who are of two 

sub groups. One is composed of contractors and their organizations and the other, the EDSD 

practitioners/peers. These EDSD practitioners include Project Managers, Architects, Quantity 

Surveyors, Structural Engineers and Services Engineers who form the consultant block with 

peers or firms and are responsible for the provision of SCIf.  For clarity of illustration, the 

Theory of Action (TA) or Action Theory (AT) is exemplified using Multi-Grounded Theory 

(MGT) diagrammatic principles as appropriate support tool. The framework is to provide 
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useful business relationship improvement procedures and processes for the improvement of 

EDSD activities. Also, the framework is developed for medium to large scale construction 

firms to achieve key project objectives in terms of quality, cost projections and time. Such 

construction firms includes contractors who operate within the Ministry of Water Resources, 

Works and Housing (MWWOH) certificate classification of  D2/K2 and D1/K1 as large scale 

contractors specifically ( Amoah et. al., 2011) Further, the theoretical framework is for the 

improvement of the most commonly practised baseline procurement system- traditional 

method in the construction industry in Ghana, where a lot of DDC have been cited (Anvuur, 

2006; Laryea, 2010; Orgen et. al. 2011) and also project management led procurement 

systems. Nevertheless, it is understood that DDC are with humans and such all human 

organizations (Orgen et. al. 2012). Therefore, supply chain relationship management (SCRM) 

concepts and models are applicable to all construction contracts and procurement types 

(Cheung and Rowlinson, 2005).         

Brief overview of the Theories  
The need to provide descriptions of the theories used in the development of the theoretical 

framework has its strong hold and immense importance in the understanding of their 

applications offered in the paper.  They are tools for structuring thoughts and ideas of the 

theory development (Axelsson and Goldkuhl, 2003) for the construction of the action oriented 

theoretical framework.  

Definitions and terms of first criteria in Theory of Action  
The Theory of Action (TA) features out in theories about what “thinking beings” do such as 

that of the SCIf and EDSD activities. Definition of action is commonly put as species of 

behaviour in the following way; ‘an instance of behaviour becomes an action if and only if it 

is associated with an intention making the behaviour turn into a means for some end (Von 

Wright, 1971; Allwood, l995). For example an action of ‘mentioning a recorded length of an 

object’ could be achieved by an instance of behaviour. This kind of foregone ‘action’ is fully 

covered by the above definition. However, the conditions and preconditions of EDSD 

activities would make a simple single instance action ineffective for the improvement of the 

EDSD activities. Nevertheless, in the light of many theoretical purposes the definition is 

accepted as theoretical explication of action (Allwood, 1995) 

 Such conditions and preconditions of non collaborative and adversarial business relationship 

among the EDSD actors call for pragmatic analytic steps to overcome the circumstances to 

build theory for the framework to improve the EDSD activities. It is gratifying that Allwood 

(l995); Tuomela (1991) and Roeser (2005) provided a broader action theory terms ascription 

criteria for detail theory development and discussion in research works as follows: i. Intention 

of action 

ii. Form and convention iii Result and causal effects/consequences iv. Context 

In a single action or series of actions or in an action chain in group or social work all four 

terms of ascription criteria comes into play. For example, Tuomela (1991) mentioned that < I-

intention of an action is weaker then the We-intention > which is explained that the separate 

action of an individual is not comparable to the joint action of individuals in a group. The joint 

goal or effort of the We-intention to improve for example EDSD activities or make SCIf 

efficient and effective are connected or concerned with act-relational intentions produce full 

blown stronger sense (shared intention for increase benefits) for the EDSD activity involving 
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all EDSD actors than the I- intention producing weaker sense involving a single person for 

EDSD activity. Further argument ensue that the We-intentions or We-intents of actors are 

stronger if and only if is based on central fact- joint goal of the participants will have greater 

result or effect than the single I-intention or I-intent. Therefore,’ will intention’ or say EDSD 

actors ‘will intention’ agreed-upon joint goal with or without exemption would have greater 

impact on performance than a single EDSD actor’s ‘will intention’ goal. These kind of 

rational social We-intentions or individualistic I- intention is part of the ‘context’ of action 

stated in the forth term ascription criteria. For a full-blown intentional joint action to yield the 

intended results or causal effect/consequences as stated in the third criteria the We-intention 

should be without exemption for the expected higher performance benefits (Tuomela, 1991; 

Roeser, 2005). Such joint goal by the professional building actors or EDSD practitioners all 

together expressing similar We-intentions, We-sense, ‘wills intentions’ will yield by far 

higher results or effects than the I-intention, I-sense and ‘will  intention’ of the separate EDSD 

practitioner goal of  a profession. The We-intentions will then help the EDSD actors to 

achieve win-win-win condition in delivery instead of I-intention, that yields the lose-win-lose 

or lose-lose-lose (Pryke, 2009). The form or convention (Allwood, 1978) is associated with 

action to separate responsible rational and irresponsible irrational action as they are matched 

against society acceptable standards. Thus the SCIf and EDSD actors’ business relationship 

attitudinal behaviour are matched against business relationship factors and relevant literature 

facts and ideas. It is found to be in the baseline maturity period with DDC causing non 

collaborative working and adversarial business relationship. These conditions invaluably 

block freely shared or exchanged feedbacks, traditional non adversarial and innovative 

information for improvement of EDSD activities. 

Definitions and terms of second criteria in Theory of Action 
Another important and serious aspects of the Theory of Action (TA) are the operational and 

felicity criteria.  The operational criteria, according to Austin (1962), help to determine 

whether a given event or instance of behaviour should be counted as specific type of action or 

not. It then helps to indicate identity of an action and brings into play status of intentionality 

(rational or irrational, weaker or stronger). This philosophical and psychological behaviourism 

of operational criteria of the Theory of Action is considered as the crucial definitional 

conceptual issues (Allwood et al, l995) such as whether the action in question is full blown 

intention of the participants or say EDSD actors (EDSD practitioners/peers/contractors) or 

not, control by the joint We-intention or I-intention have consequences on the improvement of 

the EDSD activities results and effects. This requires attitudinal behavioural change for 

collaborative and non adversarial working. The felicity criteria (success criteria) are criteria 

that make an action felicitous or successful. Felicity criteria differ from definitional and 

operational criteria in that they do not define the identity of an action. They are rather 

additional criteria which the action must meet in order to be felicitous (Allwood et al, l995). 

These are criteria that foster collaborative working and business relationship improvement and 

continuous improvement for  feedbacks,  traditional non adversarial and innovative 

information for the improvement of EDSD activities to contractors An example of felicitous 

criteria are the facilitators workshops, seminars, fora and meetings which should guide the 

introduction, realization, identification and willingness, which come with understanding, 

acceptance and application of relationship improvement critical factors. These above criteria 

and other concepts to be discussed below would help to construct useful action chain or series 

of action diagrammatic framework or modeling of theory diagram for the EDSD activities. 
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Other concepts associated with Theory of Action 
Present day researchers like Carruthers (2007), Esbjorn-Hargens (2009), Jasper (2010) and 

Stecker (2011) also developed research studies based on Theory of Action in other disciplines. 

According to Tuomela (1991); Allwood et al (l995) and Roeser (2005) TA action depends on 

some notions, for instance, intention is related to notions such as ‘purpose and goal’ and also 

to notion such as ‘will or motivation and reason.’  These notions also in TA relate to ‘cause, 

effects and results’  relate to notion such as ‘means ends rationality and responsibility’ 

Therefore, by these notions the character of actions  can be assigned clear indications that 

human activities are structured by means-ends relations of  EDSD actors. However, these 

EDSD actors are subject to constraints of rationality including ‘freedom of will’ versus 

determinism. In  Figure A3, this is the fundamental reason that gave rise to the realization, 

identification and willingness becoming the first minor primary results versus the determining 

efforts, which produced secondary results of understanding, accepting and applying the 

relationship improvement factors, ie Trust (Kadefors, 2004; Meng, 2010), Communication, 

Objectives alignment, Confidence, Development of continuous improvement, Problem 

solving, Procurement, Commitment/loyalty/protection and Risk handling/allocation 

(Meng, 2010) Marketing/marketers strategies/skills (Gummesson, 2001; Orgen et. al., 

2011). The critical factors are very much for attitudinal behavioural change to achieve a 

collaborative working and business relationship improvement and continuous improvements 

for feedbacks, traditional non adversarial and innovative information for the improvement of 

EDSD activities to contractors. The motivation in this sense is of two dimensions i. from the 

external agent or actors the facilitators/staff, which expense should be made for the moment of 

truth – for organizing face-to-face workshop, seminars, fora and meeting and up keeps of their 

ability for continuous higher performance ii. the internal agents EDSD actors are motivated by 

long-term driving force, which are the benefits to be derived from the intended results or 

desired purpose or goals 

The need and motivation (Mullins, 2005) for change of mindset of the EDSD actors on the 

SCIf are essential aspect of the integrated framework.  It is also necessary to  note that the 

benefits (fulfillments) of improved EDSD will be derived as the EDSD practitioners and 

contractors keep on striving hard to achieve new maturity level which comes with non 

adversarial business relationship (desire goals). These can be possible by denying themselves 

of their inward and parochial interest to attain feedbacks, traditional non adversarial and 

innovative information for achievement of improvement in the EDSD activities (needs or 

expectation) to building contractors as in figure 1. Therefore the ability of the EDSD actors to 

forego I-intentions and embrace an all encompassing We- intentions for joint senses of a joint 

goal or purpose will with ‘freedom of will’achieve improvement of the EDSD activities 

fulfilment (benefits).  This condition will cause series of further actions in the various lower 

and higher maturity periods through a cycle of feedbacks, traditional non adversarial and 

innovative information.The information is then,  filtered (sorted) and fractionally filtered and 

shared or exchanged for use among EDSD actors to achieve both the intented and unintented 

results and effects. This action oriented approach could therefore bring total continuous 
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improvement in the EDSD activities (expection or need) 

 
Figure 1 

Brief Multi-Grounded Theory (MGT) illustration information 
The Multi-Grounded Theory (MGT) principles originated from the Grounded Theory (GT) 

and stressed three grounding processes including: empirical, theoretical and internal 

grounding (Goldkuhl and Cronholm, 2003; Axelsson and Goldkuhl, 2003) The unique aspect 

of this extended version of the GT is the solution it offers for the weakness, which include 

lack of good illustration techniques. The use of diagrams in GT theory development is well 

recognized (Strauss and Corbin 1998). Typical action oriented chain representing qualitative 

data as required by the GT and supported by the statement ‘grounded’ in the data  collected in 

the field rather than taking from the research literature (Leedy and Ormrod, 2005). However, 

the Theory of Action (TA) exemplified using Multi-Grounded theory (MGT) diagrammatic 

principles is not to copy or adopt or to build on the MGT as an extended version of the 

Grounded theory. On the other hand, the purpose is to develop a theoretical diagrammatic 

framework useful in illustrating literature facts and concepts on an action chain fashioned in 

the form of typical one in MGT: ie.  Precondition/condition actionresult/effect.  Thus 

first, contribution is to illustrate effectiveness of series of actions oriented focus for the 

development of a theoretical diagrammatic framework for the improvement of the EDSD 

activities using relevant empirical and theoretical literature information. Second, the 

illustration shows how both external agents (facilitator/staff) can render felicitous extension 

actions and the internal agents (EDSD actors) exhibiting voluntary action to cause a unique 

function of the framework. Third, the logical reflective flow provided by a gap filling 

medium-term maturity period for effective and efficient business relationship improvement 

and continuous improvement that allow smooth brief movement from medium-term into the 

long-term maturity improvement period. 

A perspective of the integrated supply chain relationship management (SCRM) for 

the development of an action oriented theoretical framework 
The integrated theoretical framework is developed based on a number of concepts and models. 

The specific concept which the framework focuses on is the management concept of a 

paradigm shift from adversarial relationship behaviour towards more collaborative practices 

which have their conceptual origins in relational contracting (Smyth and Fitch, 2009). 

According to Cheung and Rowlinson (2005), models and concepts of relationship 

management (RM) offer useful principles and motivation for the determination of change of 

‘mind set’, culture, attitudes and behaviours using human centred approach. It is on the 

strength of this and others discussed that the TA is used in the development of the integrated 

theoretical framework. The theoretical framework is to improve the EDSD activities through 
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attitudinal behavioural change, which embraces business relationship improvement and 

continuous improvement for an effective and efficient supply chain of information flow 

(Hatmoko and Scott, 2010; Orgen et. al. 2011).  The framework is constructed to achieve a 

paradigm shift from adversarial relationship behaviour towards more collaborative practices to 

improve the EDSD through effective and efficient management of the SCIf. The development 

of the framework also embraces other concepts and models from the research study to build 

theory aimed at business relationship improvement and continuous improvement (Meng, 

2010) for free flow of feedbacks for the improvement of the EDSD activities.  Besides, teams’ 

integration or integrated teams are similar efforts embarked upon to break down barriers to 

effective collaborative working (Baiden et al. 2006; Smyth, and Fitch, 2009; Pryke, 2009). 

Pryke (2009) developed supply chains and networks diagram which provide useful and exact 

limits to the construction business relationships and its location for study. Indeed, the major 

purpose for the frantic effort made to achieve business relationship improvement and 

continuous improvement (Meng, 2010) is to have free flow of feedbacks, traditional non 

adversarial and innovative information to improve the EDSD to building contractors. The 

paradigm shift from adversarial relationship behaviour towards more collaborative practices 

are required to build action oriented theoretical framework that embraces an open channel for 

sharing/exchanging of information (Liker and Choi, 2006). Then, by the adoptation of  the 

framework, SCIf  can be managed through relationship management principles (Cheung and 

Rowlinson, 2004; 2005) for the improvement of the EDSD activities, which is dependent on:  

i. exchange of free flow of information among various EDSD practitioners and ii exchange of 

free flow of information between EDSD practitioners and contractors (Liker and Choi, 2006) 

for the improvement of EDSD activities. The exchanges of information in the two instances 

among the EDSD practitioners /peers and between them and the contractors have been 

identified as essential for the improvement of the EDSD activities specifically.  

RESEARCH METHOD 

The major research method used was desk study approach. This was conducted through 

review of relevant built environment and social psychology literature from refereed journals, 

conference papers including relevant secondary sources and to acquire secondary data. In the 

research, the descriptive approach (Naoum, 2004) where questions which seek and show 

behavioural attitudes that are required of EDSD practitioners/peers and that of 

contractors/associates for free flow of feedback/s to improve EDSD were asked and discussed 

with two EDSD practitioners. The review of the literature covered TA to explain the content 

and basis of the framework. These methods also helped the development of Early Decisive 

Reasoning (EDR) approach (Orgen et. al, 2012). The EDR is one aspect of relationship 

improvement and continuous improvement, which is used in developing the integrated supply 

chain relationship management (SCRM) framework. Also, the review of the appropriate 

literature covered collaborative practices of business relationship improvement framework for 

the prevention or reduction of DDC. The preservation and sustainability of relationship 

improvement through free flow of feedbacks, traditional non-adversarial and innovative 

information to improve EDSD to building contractors were explored.   

Construction of the action oriented theoretical framework 
Relevant empirical and theoretical literature information starts with the traditional 

procurement system which is characterized with a lot of DDC issues which make it harsh, non 

collaborative and adversarial in nature (Anvuur, 2006; Laryea, 2010; Orgen et al., 2011).  

Similarly, the position and role of project manager (PM) has for the first time been mentioned 
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and recognized in the Public Procurement Act 2003, (Act, 663), (Ahadzie et. al., 2012) and 

also as in the Ghana Government Conditions of Contract (GGCC, 2003)  However, the PM 

functions, authority and powers are not clearly defined. This obviously allows a situation 

where one EDSD practitioner (professional) play double role leading to conflict of interest or 

professional conflicts in the Engineering and design service delivery (EDSD). In the 

traditional procurement system, when a consultant (EDSD practitioners’ firm) is appointed, 

the lead consultant naturally or automatically assumes or occupies the PM position. The 

situation therefore generate DDC due to dislocation and misallocation of business leadership, 

authority and power (Orgen et. al. 2012). These leave discontent and professional struggle 

causing ineffective and inefficient SCIf. Therefore Theory of Action applied here seeks to 

explain and illustrate the non collaborative and adversarial relationship for a comprehensive 

solution in the framework. 

The main bases for the construction of the framework are: first, the EDSD have actors 

(referred to in theory of action as agents or players) and they comprise two key groups EDSD 

practitioners/peers (sub-agents of EDSD actors) and contractors (sub-agents of EDSD actors) 

(Orgen et al., 2011).  Second, the key function of EDSD practitioners/peers (producers of 

SCIf) is to produce and sustain supply chain of information flow (SCIf), manage, interpret, 

control and respond to issues affecting its operations since the entire project objectives depend 

on it. On the other hand the key function of the contractors in SCIf is to execute projects in 

accordance with the SCIf (Orgen et al., 2011). Third, there are non collaboration and 

adversarial relationship in EDSD activities and also among the EDSD actors which are caused 

by discords, disputes and conflicts (DDC).  These conditions and preconditions are blocks or 

barriers to free flow of project feedbacks, traditional non adversarial and innovative 

information on the SCIf, which make the SCIf ineffective and inefficient to improve EDSD 

activities (Orgen et al., 2012). 

Fourth, the construction of the action oriented theoretical framework is confronted with two 

basic business relationship improvement and continuous improvement problems:  

i. Business relationship improvement and continuous improvement problems of DDC 

existing among the EDSD practitioners/peers (producers of SCIf)  blocking sharing 

and exchanging freely feedbacks, traditional non adversarial and innovative 

information- horizontal/lateral relationship problems (Orgen et al., 2011; 2012) 

ii. Business relationship improvement and continuous improvement problems of DDC  

predominant between  the Contractors (executors of SCIf) and the EDSD 

practitioners/peers (producers of SCIf) blocking sharing and exchanging feedbacks, 

traditional non adversarial and innovative information- vertical relationship problems 

(Orgen et al., 2011; 2012)  

Therefore, the intended action required is to improve horizontal/lateral and vertical business 

relationship to achieve an intended result of optimum free flow of feedbacks, traditional non 

adversarial and innovative information.  This is finally to produce an intended last effect of 

improvement in the EDSD activities (Orgen et al., 2011) see Figures 2 and 3. Further, to 

secure a permanent relationship management processes in the use of the framework for future 

improvement and continuous improvement of EDSD activities, business relationship 

improvement file or policy document for every project is required (Orgen et al., 2012). This is 

to ensure that the EDSD actors agree on the structures, strategies and time for the facilitator’s 

work before commencement of projects to engender the two business relationship 

improvement for the improvement of the EDSD activities. 
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FACILITATOR  & STAFF

ADVERSARIAL PERIOD
Expected DDC in EDSD (A lot)

TRANSITIONAL PEROID
Expected DDC in EDSD (Less)

SHORT TERM PERIOD
Expected DDC in EDSD (hardly)

LONG  TERM PERIOD
Expected DDC in EDSD 

(Continuous  Prevention)

Peak of relationship and 
continuous relationship  improvement for free flow of feedbacks  to 

improve EDSD

Existing EDSD Actors Behaviour

fora , seminar, 
workshop

Seminar, workshop

Workshop

Prepared from concepts of  Meng, 2010 and  Smyth and Fitch, 2009, 

MEDIUM TERM PERIOD
Expected DDC in EDSD 

(Prevention Predominant)

Results for change

Meetings, fora , 
seminar, workshops

Results for change

Improving  EDSD Actors Behaviour

Improving  EDSD Actors Behaviour

Results for change

Improving  EDSD Actors Behaviour

Results for change

*

* Gap in literature filled by researcher

FLOW CHART  FOR  MATURITY LEVELS AND PERIODS FOR 
RELATIONSHIP IMPROVEMENT FOR EDSD ACTIVITIES

Actor through  critical key relationship  
factors. i.e. Trust, alignment of project 

objectives

 Figure 2 

The main purpose of the action oriented theory in building the theoretical framework is to 

examine and question how to improve the EDSD activities to contractors. Therefore the 

critical research issues to be addressed for the improvement of EDSD activities to contractors 

are: 

1. How to deliver an effective and efficient SCIf to contractors (sub-agents of EDSD 

actors). Also how DDC which cause non collaborative working, adversarial 

relationship and subsequently disturbing information flow of SCIf and the 

improvement of EDSD activities can be avoided as in Figure 2. Both issues are 

conditions and preconditions problems according to TA. This requires series of 

actions (action chain) to change the complex attitudinal behaviour of the EDSD 

actors. It demands strong urge to use the framework for the ‘anticipated change to 

occur’ for the improvement of the EDSD activities. This urge or drive comes in two 

ways i. internally, motivated by EDSD actors’ (agents’) realization and identification 

of benefits in relationship improvement ii. the guide of the facilitator at workshops, 

seminars, fora and meetings  to overcome DDC  by  the use of relationship 

improvement critical factors ie trust, alignment of objectives, problem solving, 

commitment and others as indicated  in Figures 2 and 3. Such facilitator’s efforts are 

considered in TA as success criteria (felicity criteria) which are essential criteria for 

the functioning of the framework. 

 

2. Further, how business relationship improvement and continuous improvement for free 

flow of feedbacks, traditional non adversarial and innovative project information can 

be achieved to improve EDSD activities as in Figure 3 is dependent on: 

The deductions from relevant literature and EDSD practitioners’ discussions which 

helped in the introduction of ‘major and minor results/effects’ have become an 

extension of the TA and MGT in the development of the framework. This 

contribution in the use of ‘major and minor results/effects’ have assisted in filling 

three gaps in the literature used in building up the framework. Besides, ‘major and 

minor results/effects’ are used to distinguish between literature results/effects which 
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are labeled ‘major’ from that of the ‘contributory gap filling results/effects’ which 

closed the gaps and are labeled ‘minor’ in the framework as in Figure 3. When an 

action has been executed on a major effect, major or minor result or secondary effect 

is expected. Therefore, non collaborative working and adversarial relationship is a 

major result/effect due to the existence of DDC among the EDSD actors. Realisation 

for change, identification of benefits for change and willingness for change are minor 

primary results (minor results, an extension of TA and MGT) which come as result of 

action on ‘major result’ as in figure 3. Similarly, ‘change of ‘mind set’ of the EDSD 

actors is a major effect which hangs on understanding, acceptance and application of 

the critical relationship improvement factors. These in Figure 3 are minor secondary 

results coming from the action executed on a ‘major effect’ through the facilitator 

guide at workshops etc coupled with EDSD actors (agents’) internally motivated 

action (by freedom of will). The TA procedures and processes are followed repeatedly 

to the last effect (continuous improvement of the EDSD activities) as shown and 

labeled in Figures 3. 

3. The maturity level periods of 5– stages, will have to share the project duration or the 

project life cycle period in an arithmetic order of progression. This is to allow lengthy 

relationship and collaborative working periods for the later maturity level periods than 

the earlier ones in descending order as in Figure 3 to consolidate maturity growth 

attained. Every period has some useful activity for an increase in relationship 

improvement and for gradual reduction of DDC or to achieve an early prevention and 

continuous prevention of latent DDC levels.  

In all the relevant literature surveyed, researchers worked with three levels namely: 

adversarial, short-term and long-term periods (Paulk et al, 1993; OGC, 2002; SEI, 

2006, 2009).  However, Meng (2010) introduced the transitional period based on the 

spectrum of relationship improvement used. Yet by the complexity of DDC as part of 

human issues which generate a lot of other issues such as non collaborative working 

and serious I-intentions for single sense goal setting on SCIf which renders it 

ineffective and inefficient. Also the fact that the adversarial relationship has existed 

since time immemorial as a traditional norm which has affected building projects in 

known and unknown forms. Such conditions and preconditions call for: .i. a 

systematic gradual approach for one or two objectives/results oriented step-by-step 

framework. ii. the need  to do periodic assessment of DDC reduction level and the 

level of feedbacks and other information for improvement purposes as in figure 2 iii. 

the fact that Meng (2010) only worked on relationship improvement but the current 

work covers improvement of  service based on improvement of relationship. And also 

this is carried further for the improvement EDSD activates makes it more critical and 

crucial. It indeed, calls for an in-depth study and detail evaluation of validity and 

reliability of the data for analysis. A contribution here is the introduction of medium-

term period between the short and long term periods for the theory of the framework, 

moving the maturity levels from four to five, based on the complexity of human 

attitudinal behaviour and other issues discussed Therefore, the construction of the 

framework is based on the following maturity periods: adversarial period,  



Supply chain 

1201 

 

Figure 3 

transitional period, short-term period, medium-term period and long-term period as 

indicated in Figure 3. 
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The maturity periods are also felicity criteria of the TA for the framework to achieve stage by 

stage attitudinal behavioural transformation from adversarial relationship to improved and 

continuously improved of business relationship for the improvement of EDSD activities as in 

Figure 3.  Developing and attaining business relationship improvement through collaborative 

practices for growth in various relationships from one level of relationship to a higher 

relationship level period will result in reduction of DDC among the actors see figure 2.  The 

business relationship improvement and continuous improvement expectations are that the 

EDSD actors’ attitudinal behaviours through a change of ‘mind set’ will improve in business 

relationship and move actors from adversarial period to the transitional period. This 

relationship improvement will continue through to short term, medium term and to the long 

term by gradual reduction of DDC as relationship improves. Indeed, the DDC levels will be 

inversely proportional to relationship improvement as the, purpose laden (intentions laden), 

series of actions occur. These therefore will cause We-intentions of joint goals to set in to 

break down the adversarial relationship. They will also create a move in the action chain 

towards win-win-win situation (concern for others) and prevent DDC rather than the I-

intentions of single goal, lacking social sense and leading to lose-win or lose–lose-lose 

results/effects. The concern for others success is an inherent characteristic of the We-

intentions of the social dimension of the action theory involving We-sense and We-success.  

Besides, the relationship improvement will be attained through series of actions or action 

chain facilitating meetings, fora, seminars and workshops with action plans and programmes 

dealing with the critical relationship factors (Cheung and Rawlinson, 2004; 2005) as indicated 

in figure 2. These relationships include the (30Rs) of various marketing strategies to make 

EDSD practitioners and contractors proper marketers for increased market share for 

construction projects, products, repeat and referral business during project execution  

(Gummesson, 2001) to achieve We-intentions for joint goal to improve EDSD activities. Early 

Decisive Reasoning (EDR) of the DDC settlement guidelines is to be used as felicity criteria 

to prevent, preserve and sustain business relationship improvement. 

Early Decisive Reasoning (EDR) for the Integrated Framework 
In Early Decisive Reasoning there is/are face-to-face consultations, discussions, dialogue and 

systematic conclusions drawn, based on process of thinking about all the facts needed to 

arrive at a fact, action, event or judgment that will end in a particular fair result; preserving 

collaboration and improvement in business relationship between two parties or more. Also, 

conclusions drawn should achieve conditions suitable for improvement and continuous 

improvement in relationship. This is a settlement method developed in this integrated 

framework through literature review and consultation of two EDSD practitioners, experienced 

experts, which will be appropriate for resolving DDC problems in the EDSD activities (Orgen 

et al., 2012) Ultimate maturity level for projects optimum improvement of EDSD (win-win-

win concepts) –will generate social inter-organizational capital investment through the Triple 

-supply chain/Triple concern model (Lee, 2006; Pryke, 2009; Orgen et al., 2011)  

Besides, the feedbacks and other information need sorting and filtering by EDSD 

practitioners, selected experienced group on the project using content verification to check 

relevance of feedbacks periodically. Then fractional filtering of the verified relevant 

feedbacks, traditional non adversarial and innovative information by the selected EDSD 

practitioners will group the project feedbacks information into specific professions. The 

information will then be used by the EDSD practitioners and contractors to improve EDSD 

activities as shown Figure 3. 
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The structure of the theoretical framework 
The framework construction followed the Action Theory with social dimensions. The 

framework as presented in figure 3 is constructed based on series of actions or action chain. 

For the theoretical action oriented framework, the most essential ingredient of work, the 

integrated supply chain relationship management (SCRM) concepts, models and terms, are 

carefully incorporated in the stages of the action chain framework. In  the  incorporation of 

SCRM concepts and facts in the framework, the main challenge which has been immensely 

addressed is the management concept of a paradigm shift of the EDSD actors attitudinal 

behaviour from adversarial business relationship towards more collaborative practices, which 

have their conceptual origins in relational contracting (Smyth and Fitch, 2009) see figure 2 

and 3. The MGT illustrative principles also served as a guide to the Theory of Action 

philosophy and applied ‘condition  action- result’ to form a comprehensive structure of 

series of action oriented theoretical framework. Felicity criteria of the Early Decisive 

Reasoning (EDR) are used to strengthen the relationship improvement for free flow of 

feedbacks and other construction information by adopting procedures to handle latent DDC or 

settling escalating DDC. The unpredictable and complex occurrences of DDC makes the use 

of EDR to assume AND /OR ‘properties of Theory of action making its use dependent on its 

occurrences. It is also in it’s structure ‘action’ forming a unique stage in each of the five 

maturity periods with clear preconditions, intended transitional conditions, and new 

(results/effects) conditions expectations; become purpose laden action chain of ‘condition  

action- result’. Further the theoretical framework considered functional effectiveness as 

needs in the five maturity stages of its structure for the illustration of series of actions to 

improve business relationship and the EDSD.  

To this end, contribution is made by the introduction of ‘minor and major’ to distinguish 

between main and sub results or intended results/effects or consequences of the action taken to 

complete the series of action as in figure 3.  Also, a distinction is made in symbols between 

‘major and minor’ results (outcomes) of the Theory of Action philosophy to emphasis detail 

outcomes of EDSD actor behaviour changing it towards higher level of improvement in 

business relationship. This kind of result of business relationship improvement is an essential 

expected requirement to engender free flow of feedbacks, traditional non adversarial and 

innovative information on the action chain of the framework to improve EDSD activities. 

Besides, MGT made used of only ‘primary and secondary’ effects, however, ‘tertiary’ 

results/effects are introduced as contribution to complete the mandatory stages in the series of 

actions as necessary requirement for the construction of framework. Finally, the major effect 

of the structure is to achieve the expected improvement and continuous improvement in the 

EDSD activities. These ‘tertiary’ results/effects had strong hold in the last three series of steps 

in the framework which followed immediately before the feedbacks lines to the filtering and 

fractional filtering unit of the framework. Feedbacks, traditional non adversarial and 

innovative information from filtering actions, sorted EDSD experts’ information into groups 

in accordance with professional elements and status of the information. The EDSD 

practitioners/peers (producers) of SCIf and the contractors (executors) of SCIf incorporate the 

specific information relevant for the improvement of the specific area of EDSD activities they 

are entrusted for the We-intention and joint goal of win-win-win achievement as the last effect 

in the framework. 



Orgen et al. 

1204 

CONCLUSION  

To achieve relationship improvement and continuous improvement a lot of steps are 

taken. These include the adoption of Theory of Action (TA) and illustrative 

diagrammatic principles of Multi- Grounded Theory. The TA is used to explain the 

procedure used in the construction of theoretical framework and its basic structure. 

The Action Theory provided definitions and terms that helped to understand the 

components that made up the frame. Theory of Action also threw light on the social 

dimensions of the work by the We-intentions which deepens the understanding of the 

win-win-win situation of project delivery and the weakness of the I-intentions of 

single sense of lose –win-lose or lose –lose-lose situation. Relevant concepts and facts 

from models of supply chain relationship management (SCRM) are the most useful 

blocks in the framework construction.  It is also indicated that the integrated SCRM 

framework needs to embrace the critical key relationship improvement factors 

required for behavoural and attitudinal change with serious commitment. This 

framework should be used to guide EDSD practitioners and the contractors to mature 

from one lower period of collaborative practices to another higher one of collaborative 

co-operation. Besides, the appointment of a facilitator, the role to guide and sensitize 

parties’ relationship improvement processes has been identified to be essential part of 

the integrated framework to assist the attitudinal behavourial changes in each period. 

Early Decisive Reasoning (EDR) identified as a suitable DDC issues settlement 

method, which usage depends on unpredictable occurrence of DDC.  According to 

TA, the EDR is a felicity criteria used as and when the DDC arise. The results and 

effects or consequences of actions are made clear for further actions, which made 

contribution useful series of actions or action chain. The illustrative  principles from 

the Multi-Grounded Theory made the components, concepts and facts to flow in a 

comprehensive order of expected results/effects  The framework is to ensure the 

growth of collaborative practices of business relationship improvement and 

continuous improvement, which are essential for the improvement and continuous 

improvement of EDSD activities to contractors in Ghana. 
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OPTIMISING SOIL-CEMENT-ASH STABILISATION 

MIX FOR MAXIMUM COMPRESSIVE STRENGTH: A 

CASE STUDY OF THE TROPICAL CLAY SUB-BASE 

MATERIAL STABILISED WITH CEMENT-LOCUS 

BEAN WASTE ASH 

K. J Osinubi
1
 and M. A Oyelakin 

Department of Civil Engineering, Ahmadu Bello University, Zaria, Nigeria 

The results of a laboratory study on the influence of standard Proctor (SP) and West 

African Standard (WAS) compactive efforts on the compaction and strength 

characteristics of tropical black clay treated with a maximum 8% cement / 8% locust 

bean waste ash (LBWA) blend by dry weight of soil is presented. Test results show 

that the compaction and strength properties of the treated soil generally increased with 

higher additive contents and peak values were recorded at 6% cement / 6% LBWA 

content for the compactive efforts considered. Based on durability criterion, an 

optimal 6% cement / 6% LBWA is recommended for treatment of black cotton soil 

compacted using WAS energy for use as sub-base material in road construction. 

Keywords: clay, compressive strength, sub-base material 

INTRODUCTION 

Tropical black clay is a class of expansive soil which causes more damage to 

structures, particularly light buildings and pavements, than any other natural hazard, 

including earthquakes and floods (Jones and Holtz, 1973). The construction of roads is 

usually difficult on such soil because of their shrink-swell potentials under changing 

moisture especially in the north-eastern Nigeria where they occupy an estimated area 

of 104,000km
2
 (Ola, 1983). The geotechnical and index properties of these soils 

reveal their unsuitability for use as a subgrade material (Nelson and Miller, 1992).  

The Nigerian black cotton soils are formed from the weathering of shaly and clayey 

sediments and basaltic rocks. They contain more of montmorillonite with subsequent 

manifestation of swell properties and expansive tendencies (Ola, 1983). 

The conventional improvement of the soil with lime and ordinary Portland cement has 

been confirmed in its requirement for construction works (Ola, 1983; Balogun, 1991; 

Matawal and Tomarin, 1996) but the cost of blending cement with the soil is usually 

very expensive. Resent research (Mohammedbhai and Baguant, 1990; Osinubi, 1998a, 

b; Osinubi and Medubi, 1997; Medjo and Riskowiski, 2004; Osinubi et al., 2009; 
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2011) has focussed on potentially cost effective materials such as industrial and 

agricultural wastes with pozzolanic properties. 

Locust bean waste ash (LBWA) is the product of combustion of the waste husk of 

locust bean pod. The locust bean tree is common in the Nigerian environment and it 

grows to about 15m in height and has dark evergreen pinnate leaves. The small red 

flowers have no petals. The fruit, which is a brown, leathery pod about 10 – 30cm 

long contains a gummy pulp of an agreeable sweet taste in which lie a number of 

seeds. The seeds are edible but the wastes litter our communities with corresponding 

negative environmental impact. Once the seed is used for local food seasoning, the 

waste husk from it when burnt produces the locust beans waste ash (LBWA). Being 

pozzolanic in nature, LBWA is capable of reacting with free lime released during 

hydration of cement at ordinary temperatures to produce cementitious compounds. 

The study was aimed at ameliorating the social menace caused by the waste and to 

also improve the problem soil for use as road construction material. 

LOCATION AND GEOLOGY OF THE STUDY AREA 

Disturbed sample used for the study were collected at Chad Basin Development 

Authority (CBDA) reserved site at New - Marte (Latitude 13
o
27’N and Longitude 

13
o
50’E) along the Maiduguri - Gomboru Road in Borno State. The location is part of 

the area that is extensively covered by the soil in north-eastern Nigeria. 

Geologically, the study area falls under the Chad group which is a sequence of 

lacustrine fluviatile clays and sands of the Pleistocene age laid down during the late 

Tertiary Quarternary periods (Ola, 1983). The formation sequence is comprised of 

weathered shaly and clayey sediments as well as basaltic rocks (Osinubi, 2006). 

MATERIALS 

Soil 

At the point of collection, the top soil was removed to a depth of 0.5m before the soil 

samples were taken by disturbed sampling, sealed in plastic bags to avoid loss of 

moisture during transportation. The soil samples were air dried before pulverizing to 

obtain particles passing sieve BS No. 4 sieve, (4.75mm aperture). The oxide 

composition of the soil was determined using the method of Energy Dispersive X – 

Ray Flourescence.  

Locust bean waste ash 

The ash used was obtained locally from the burning of locust bean husks sourced from 

Doko village in Bida, Niger State. The husks were completely burnt under 

atmospheric condition, sealed in plastic bags and transported to the laboratory. The 

ash was then passed through British Standard No 200 sieve, with 0.75mm aperture, 

and kept to be mixed with the ‘soil-cement’ in the pre-determined percentages. The 

oxide composition of the ash was determined at the Centre for Energy Research and 

Training (CERT), A.B.U, Zaria, by method of Energy Dispersive X - Ray 

Flourescence.  

Cement 

 The ordinary Portland cement (OPC) used for the study was purchased in the open 

market in Zaria. 
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SAMPLE PREPARATION 

Fresh soil samples (i.e. samples collected and tested within three months) as suggested 

by Madu (1975) were used because long storage in the laboratory or in the open air 

may alter the properties of residual soils, an example of which is tropical black clay. 

The Atterberg limits were determined using fresh samples for each test. All the 

samples for the tests and linear shrinkage were air dried for 1 day before testing to 

stimulate field condition as suggested by Peck (1971). The clay mineral present in the 

soil from the study area is found to be a mixture of kaolinite and montmorillonite with 

the latter being predominant (Ola, 1983). 

All laboratory tests on natural and soil-cement-LBWA mixtures were in accordance 

with BS 1377 (1990) and BS 1924 (1990), respectively. However, the tests for the 

CBR were modified to conform to the recommendation of the Nigeria General 

Specifications (1997), which stipulates that specimens be cured for 6 days unsoaked 

and immersed in water for 1 day before testing. 

Compaction 

Tests involving moisture-density relationships, CBR and unconfined compression 

were carried out using the standard Proctor (SP) and West African Standard (WAS) 

energy levels. If the BS (Proctor) compaction mould is utilised, the compactive effort 

for the WAS consist of the energy derived from a 4.5kg rammer falling through 45cm 

onto five layers, each receiving 10 blows. When the CBR mould is used the WAS 

compactive effort is also derived from a 4.5kg receiving 25 blows (Osinubi 1998). 

Compactions were carried out at the two energy levels because the standard Proctor is 

easily achieved in the field, while the WAS compaction is the conventional energy 

commonly used in the region. 

Strength 

Samples of natural and treated soils were prepared by mixing the desired proportion of 

portable water, soil, cement and LBWA. Percentages of cement and LBWA ranged 

from 0 to 8% by dry weight of soil. The soil-cement-LBWA mixtures were prepared 

by first thoroughly mixing dry predetermined quantities of pulverised soil, cement and 

LBWA in a mixing tray to obtain a uniform colour. The required amount of water 

determined from moisture-density relationship for soil-cement-LBWA mixture was 

later added to the dry soil-cement-LBWA mixture and compacted at the energy levels 

of the SP and WAS. Specimens were cured for 7, 14 and 28 days in case of 

unconfined compression, whereas CBR specimens were cured for 6 days and 

immersed in water for 1 day before testing in accordance with the Nigerian General 

Specifications (1997). 

Durability 

The durability of the soil-cement-LBWA specimens was carried out by immersing in 

water to determine the resistance to loss in strength rather than the wet-dry and freeze 

tests highlighted in ASTM (1992), which is not very effective under tropical 

conditions (Osinubi, 1998). The resistance to loss in strength was determined as a 

ratio of the unconfined compressive strength (UCS) of specimens cured for 7 days, 

dewaxed top and bottom, and later immersed in water for another 7 days to the UCS 

of specimens wax-cured for 14 days. 

Three specimens were used for each CBR, UCS and durability experiments 

conducted. The specimens were waxed to prevent loss of moisture by evaporation and 

allowed to cure to the respective duration at a temperature of about 27
o
C and relative 
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humidity of 100%. While the UCS specimens were extruded from the moulds, the 

CBR specimens were left in the mould with the base plates and only the top was 

waxed during curing, but it was dewaxed before being immersed in water for 1 day. 

Admixture Stabilization Reaction 

The underlying causative factor for the improved properties of the soil due to 

admixing and stabilizing is the chemical reaction between stabilizer / admixture and 

soil particles. This is usually supplemented by compaction and curing. 

The addition of cement to a soil causes two basic sets of reactions, one being a short 

term reaction while the second is a long term reaction (Osinubi, 2006). The 

introduction of cement into a soil causes flocculation and agglomeration of the clay 

particles resulting from the cation exchange reaction at the surface of the soil particles. 

The result of this short term reaction is the enhancement of workability and an 

immediate reduction in swell, shrinkage and plasticity. 

The long term reactions which are accomplished over a period of time may require 

weeks, months or even years for completion; and depending on the rate of chemical 

breakdown and hydration of the silicates and aluminates. This results in the formation 

of cementitious material which binds the soil particles together. 

`Test results of the oxide composition of the LBWA summarised in Table 2 show that 

except for calcium oxide which is low, other chemical components of LBWA, 

especially silicon and aluminium oxides are greater than that of cement. However, 

owing to flocculation which predominates at the initial stage as a result of the quicker 

short-term cation exchange reaction, the subsequent strength improvement is as a 

result of the long term pozzolanic reaction which is enhanced by the hydration of 

LBWA. Furthermore, additional bonding is provided between particles (mechanical 

bonding) while soaking and curing provide hydraulic and thermal bonding effects, 

respectively. 

RESULTS AND DISCUSSION 

Index Properties 

The soil is greyish black in colour and classified as A-7-6(13) in the AASHTO soil 

classification system (AASHTO, 1986) and CH in the unified soil classification 

system (ASTM, 1992). 

The particle size distribution curve for the natural soil is shown in Fig. 1. The 

properties of the soil and oxide composition of Locust Bean Waste Ash are presented 

in Tables 1 and 2, respectively. 
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Fig. 1: Particle size distribution curve of the natural soil 

 Table 1: Index properties of the natural soil  

 

Property   

                   

Quantity  

% passing BS No 200 sieve 

Natural moisture content, % 

Liquid limit, %  

Plastic limit, %   

Plasticity index, % 

Linear shrinkage, % 

Free swell, %   

Specific gravity   

AASHTO classification 

USCS classification  

MDD, mg/m3 

   Standard Proctor  

   West African Standard      

OMC, % 

   Standard Proctor  

   West African Standard 

UCS, kN/m2 

   Standard Proctor  

   West African Standard 

CBR, % 

   Standard Proctor  

   West African Standard 

Colour     

Dominant clay mineral  

     

              71.0 

 35.0 

 63.0 

               27.0 

 36.0 

 17.0 

              75.0 

              1.94 

         A-7-6 (13) 

  CH 

                

              1.34 

              1.45 

               

              24.0 

              21.0 

               

               220 

               419               

                

                5 

                6    

     Greyish black 

   Montmorillonite   

 

 

 

 



Osinubi and Oyelakin 

1212 

 

Table 2: Oxide composition of LBWA and typical OPC 

Oxide LBWA (%) *OPC (%) 

CaO 

SiO2 

Al2O3 

Fe2O3 

MnO 

Na2O  

K2O 

SO3 

P2O5 

Loss on 

Ignition 

1.08 

55.38 

14.93 

0.278 

0.09 

0.18 

2.00 

 

0.23 

10.63 

63 

20 

6 

3 

- 

1 

- 

2 

- 

2 

*After Czernin, 1962 

Compaction Characteristics 

The effect of LBWA content on the maximum dry density (MDD) and optimum 

moisture content (OMC) of the soil-cement mixtures for the two compactive efforts 

are shown in Figs. 2 and 3, respectively. The MDD values increased for both 

compactive efforts from their natural to peak values at 6% cement / 6% LBWA 

treatment. 

The results show that an initial 

simultaneous flocculation and 

agglomeration of clay particles 

caused the cation exchange reaction 

and cementing action of the 

hydration product of the cement / 

LBWA which filled the void within 

the soil of lesser specific gravity 

(Osinubi 1999; Stephen 2005; 

Akinmade, 2008). However, there 

was reduction in the values of MDD 

beyond 6% ash which may be 

attributed to the effect of excess 

LBWA with very low specific 

gravity.  
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The OMC for the SP increased to a peak value at 8% cement / 6% LBWA treatment 

while those compacted at the WAS energy peaked at 6% cement / 6% LBWA 

treatment. The increase in OMC could be due to the requirement for more water 

commensurate with the increasing surface area, and because more water was required 

to dissociate Ca
2+

 with OH
-  

ions to supply more Ca
2+

 needed for the cation exchange 

reaction. 

Strength Characteristics 

Unconfined Compressive Strength 

The test results shown in Figs. 4-7 indicate that although the natural soil has low UCS 

values, 6% cement / 6% LBWA treatment improved the strength values of specimens. 

The UCS values of the natural soil increased from 178 to 986kN/m
2
 and from 381 to 

1436kN/m
2
 for standard Proctor and WAS compactive efforts, respectively (see Fig. 

4). For the same cement / LBWA content the UCS for 7 days curing and 7 days 

soaking increased from 24 to 497kN/m
2
 and from 42 to 423kN/m

2
 for standard 

Proctor and WAS compaction, respectively (see Fig. 5). 
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 The 14-day UCS values increased from 190 and 616kN/m
2
 for the natural soil to 

1326 and 2048kN/m
2
 at 6% cement / 6% LBWA treatment for standard Proctor and 

WAS compactive efforts, respectively (see Fig. 6). The results obtained show that 

specimens treated with 6% LBWA did not meet the 7 day 1710 kN/m
2
 specified by 

TRRL (1977) as criterion for adequate cement stabilization. The UCS value for the 
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WAS compaction could however be acceptable for subbase course of pavements 

because of the potential for time-dependent strength gain of the treated soil.  

 

 

Peak 28 days UCS values of 348 and 2,325kN/m
2
 were recorded for specimen treated 

with 6% cement / 6% LBWA and compacted with the energies of the standard Proctor 

and WAS, respectively (see Fig. 7). Thereafter, UCS values decreased with increase in 

cement / LBWA content. 

California Bearing Ratio 

The CBR gives the indication of the strength and bearing ability of the soil. The 

Nigerian General Specifications (1997) recommends a CBR value of 180% to be 

attained in the laboratory for cement stabilized material to be constructed by the mix-

in-place method. The CBR value of the treated specimen increased significantly from 

5 and 7% for the natural soil to 46 and 77% at 6% cement / 6% LBWA treatment for 

standard Proctor and WAS compactive efforts, respectively (see Fig. 8). Gidigasu and 

Dogbey (1980) proposed a minimum CBR value of 60-80% required for bases and 20-

30% for subbases both when compacted at optimum moisture content and 100% West 

African standard. 
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The results show that the specimen treated with 6% cement / 6% LBWA at both 

compactive efforts can be used as subbase pavement materials. However, considering 

the pozzolanic nature of the LBWA the same mixture can be said to be adequate for 

base course for lightly trafficked roads when compaction is carried out using WAS 

energy. 

 

Durability 

The durability of all the UCS specimens were assessed by evaluating the resistance to 

loss in strength as the ratio of specimen wax-cured for 7 days, dewaxed top and 

bottom and later immersed in water for an additional 7 days to those wax-cured for 14 

days. 

The resistance to loss in strength for a specimen treated with 6% cement / 6% LBWA 

when compacted using the standard Proctor and WAS energy levels are 42% (i.e., 

58% loss in strength) and 71% (i.e., 29% loss in strength), respectively (see Fig. 9). 

The values recorded are more than the maximum 20% allowable loss in strength for 

the conventional 7-days curing and 4 days soaking period (Ola 1974). However, the 

values could be acceptable because of the harsher 7-day curing condition the 

specimens were subjected to. 
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CONCLUSIONS  

The cement stabilization of black clay classified as A-7-6 (13) or CH using LBWA as 

admixture considered in this study shows that a specimen treated with maximum 6% 

cement / 6% LBWA contents when compacted with the energies of the standard 

Proctor and West African Standard (WAS) yielded 7-day UCS values of 986 and 

1436kN/m
2
, respectively. These UCS values are lower than the conventional 

1720kN/m
2
 criterion for adequate cement stabilization but this requirement can be 

lowered for admixture stabilization because of the expected time-dependent increase 

in strength. The CBR values of 46 and 77% recorded for the standard Proctor and 

WAS compactive efforts met the conventional requirement of 40% CBR for subbase 

material. 

The study showed that cost of improving the strength characteristics of black cotton 

soil can be improved and also the environmental menace waste of locust bean waste is 

also eliminated. 

Based on durability requirement, optimum 6% cement / 6% LBWA treatment of black 

cotton soil is recommended for the stabilization of tropical black clay when 

compacted with WAS energy.  
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Despite the actions of past Nigerian administrations to contain the problems of 

urbanization through the promulgation of major land development and urban 

management laws establishing special regulatory institutions, the cities are still 

besieged by many of those challenges. With the intent to examine the duties and 

responsibilities of the various tiers of government in achieving a sustainable urban 

built environment, the tools for urban governance were explored. Thus, existing 

legislations on urban development were analyzed against the principles of sustainable 

development. Drawing from a critical review of the 1999 Constitution of Federal 

Republic of Nigeria and the Nigerian Urban and Regional Planning Law; the study 

revealed that, though, the statutes provide viable structures for tackling the challenges 

of municipalities, the fundamental rules for making decisions run parallel to the 

universal principles of sustainable development and good urban governance. It also 

showed that the over-bearing centric and techno-bureaucratic approaches impede the 

capacity of the grassroots urban governance structures to respond to issues of urban 

development. Therefore, it is recommended that for effective grassroots urban 

governance in Nigeria, the universal strategies of popular participation, and a 

decentralized self-correcting administrative system are adopted. 

Key words: grassroots urban management, popular participation, sustainable 

development, urban development strategies, urban governance  

INTRODUCTION 

Since the early 1950s rapid urbanization has been a characteristic feature of Nigeria. 

Recent demographic studies show that urban areas constitute about half of the national 

population (Oyesiku et al, 2010); while between 1953 and 2007 urban population rose 

from 10.6% to about 50% of the total population (Gbadegesin, et al., 2010; UNDP, 

2011). Besides the rapid urban population rises in existing cities, more urban centres 

emerge with the creation of new states (Osuocha, 2006).  However, the exponential 

growth in urban population led to over-crowding and greater deficiencies of urban 

design elements in the cityscape (Ogu, 1999). 

Consequently, to address these challenges, successive Nigerian administrations had 

taken actions towards regulating and overseeing the development of the urban 

environment. Principal amongst these actions is the promulgation of the Nigeria 

Urban and Regional Planning Decree 88 (now Act) of 1992.
3
 Several special 

                                                           
1
 ikechukwu.osuocha.54227@unn.edu.ng 

2
 jdnjoku@futo.edu.ng 

3 The Nigerian Urban and Regional Planning Law, 1992 was enacted as Decree 88 by the then ruling military government. However, in 1999 the decree was amended to 

“provide for the effective carrying out of the functions of the Commission by dissolving the Urban and Regional Planning Division of the Federal Ministry of Works and 

Housing” (FRN, 1999a).  Now cited as the Nigerian Urban and Regional planning (Amendment) Decree 1999, the law like other operative decrees by the 29th of May 

1999 became an Act, on transition to civil rule as provided by Section 318 (1) of the 1999 Constitution of the Federal Republic of Nigeria. 

mailto:ikechukwu.osuocha.54227@unn.edu.ng
mailto:jdnjoku@futo.edu.ng
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development-related legislation and policy directives have been also initiated to 

facilitate the development process.
4
 Furthermore, it is pertinent to note that these legal 

instruments operate within the confines of the Constitution of Federal Republic of 

Nigeria.
5
 

However, though most of these interventions have had significant positive impacts on 

urban development, they have in reality not achieved the desired results, particularly 

as regards effective urban governance. The deficiencies experienced have been 

attributed to several factors: corruption, poverty, illiteracy and ignorance, lack of 

public enlightenment in the physical planning process and a technical and centralized 

system of urban governance (Oloyede, et al., 2010; Oduwaye, 2006). Similarly, 

Nigerian authorities are often blamed for the failure of its municipalities. The inability 

of governments at various levels to initiate and sustain appropriate responses to the 

problems posed by rapid urban growth, due to the “non-availability of appropriate and 

adequate manpower, coordination, lack of political will and absence of multi-

disciplinary approach to physical planning administration in the country” have been 

identified as key obstacles to sustainable physical development (Oduwaye, 2006). The 

focus of this study, therefore, is the strategic implications to good urban management 

and governance in Nigeria of the two most relevant legal instruments on urban 

planning and development. These are the Nigeria Urban and Regional Planning Law 

of 1992 and the 1999 Constitution of the Federal Republic of Nigeria.  

CONCEPTUAL CLARIFICATIONS AND RELEVANT 

LITERATURE 

Sustainable development: 

Since the publication of “Our Common Future” (WCED, 1987),  by the World 

Commission on Environment and Development sustainable development has become 

increasingly important as a target for creating a better future for the world. Defined in 

ethical, social and economic terms, the concept of sustainable development according 

to the Commission is “development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs” (WCED, 

1987). To achieve this objective, the commission outlined seven requirements of 

sustainable development. These, essentially, are goals that should underlie, at various 

levels, any action on development. 

Box 1: The Requirements of Sustainable Development 

 

 

                                                           
4  These include: the National Urban Development Policy (1997), National Housing Policy (1991) National Housing Fund Decree 3 (1992), Urban Development Bank of 

Nigeria Decree 51 (1992), National Construction Policy (1993), Nigeria Social Insurance Trust Fund Decree 73 (1993), Federal Mortgage Bank of Nigeria Decree 82 

(1993), Employees Housing Scheme (Special Provision) (Cap. 107), Federal Housing Authority (Cap. 136), Mortgage Institutions Act (Cap.231) and the Land Use Decree 

77 of 1978. 

5  Section 1(3) of Part of the 1999 Constitution of the Federal Republic of Nigeria declares void to the extent of its inconsistency any other law inconsistent with the 

provisions of the Constitution. Over and above such laws therefore the constitution shall prevail (FRN, 1999b). 
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Thus, the emphasis of sustainable development as regards these requisite systems is 

not just on quantitative economic measures of development but on the qualitative 

aspects. Specifically, a development that is sustainable consists, not only, the pursuit 

of mere sustained growth in economy or any single component of development but 

involves equal considerations to the environmental and social implications and gains 

of such development on access to resources between generations, and within each 

generation (Aluko, 2010, WCED, 1987).  

Urban Governance: 

In recent times, Urban Governance has been identified as an indispensible factor to 

achieving sustainable development, especially in the developing world. With the 

continued rapid growth in the world’s urban population, and the realization that cities 

are engines of socio-cultural and economic growth, the challenge of recent urban 

planning and management practices have gradually shifted from controlling urban 

migration, to enhancing the quality of life and living standards in our cities by 

improving their management and governance (Aribigbola, 2011). The concept of 

Governance, however, lays emphasis on the “process” of decision-making which 

“recognizes that decisions are made based on complex relationships between many 

actors with different priorities” (UN-HABITAT, Campaign, 2002). It recognizes that 

power exists inside and outside the formal authority and institutions of government, 

and as such includes the government, the private sector and the civil society (UN-

HABITAT, Campaign, 2004). Therefore, Urban Governance in this study designates:  

“The sum of the many ways individuals and institutions, public and private, plan and 

manage the common affairs of the city. It is a continuing process through which 

conflicting or diverse interests may be accommodated and cooperative action can be 

taken. It includes formal institutions as well as informal arrangements and the social 

capital of citizens.” (UN-HABITAT, Campaign, 2002) 

Urban Development Strategies: 

Of the seven systems required for sustainable development, as identified by the World 

Commission on Environment and Development (WCED, 1987), the first, the third and 

the seventh address good governance concerns. Amongst others, these basic 

requirements that should underlie all international and national actions on 

development are: 

 A political system that secures effective citizen participation in decision 

making. 

 A social system that provides for solutions for the tensions arising from 

disharmonious development. 

 An administrative system that is flexible and has the capacity for self-

correction. 

The above requirements in essence underscore the dependence of sustainable 

development on the capacity of a society to organize itself towards making and 

implementing decisions, achieving mutual understanding, agreement and action. In the 

context of urban development, the approach is to strengthen urban management and 

governance structures in line with the strategies of good urban governance, which is 

characterized by the:   

“decentralization of responsibilities and resources to local authorities based on the 

principles of subsidiarity and accountability; encouraging the participation of civil 

society, particularly women, in the design, implementation and monitoring of local 

priorities; using a wide-variety of partnerships, including with the private sector, to 
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achieve common objectives; building capacity of all actors to contribute fully to 

decision-making and urban development processes; facilitating networking at all 

levels; and taking full advantage of modern information and communications 

technologies (ICTs) to support good urban governance and sustainable urban 

development.” (UN-HABITAT, Campaign, 2002) 

NIGERIA GRASSROOTS URBAN STRUCTURE 

Nigeria is a multi-ethnic state with each nationality having age long traditions of 

representative governance through formal institutions (Oyesiku et al, 2010; Erero, 

2005; Osuocha, 2006). However, while colonization disrupted the traditional mode of 

governance, the many years of military dictatorship have as well stalled the 

development of western democratic process (Agbola et al, 2010). These have had 

significant effects on the municipal management system. Presently, Nigeria is 

structured into 36 States and 774 Local Government Councils; each of which is 

further sub-divided into 10-15 electoral Wards (FRN, 1999). Also, based on an urban 

population threshold of 20000 inhabitants the number of urban centres in the country 

was estimated to about 853 in 2004 (UNDP, 2011) and by this definition all state and 

local government council headquarters are accorded the urban status in Nigeria. 

Naturally, the existing structures should provide the opportunity for an effective 

administration and popular participation in governance from the ward up to the 

national level since the task of grassroots planning and development function, as 

posited by Aribigbola (2011), is best coordinated at the local government level. 

However, there exists a widening disparity between the expected results and reality, as 

government authorities at the local level are confronted by daunting administrative 

concerns (UNDP, 2011). These challenges to local urban administration include inter 

alia the lack of autonomy to the Local Governments in respect of power sharing, 

administrative and resource control, and capacity constraints. Aribigbola (2011), 

Afrobarometer (2008) and Osmont et al (2008) all agree that the problems of local 

government administration in Nigeria constitute a major limitation to grassroots 

development of physical planning and good urban governance, which essentially 

involves horizontal and vertical coordination, extensive consultations and civil 

engagement in the planning process. 

GRASSROOTS URBAN MANAGEMENT AND GOVERNANCE 

VERSUS SUSTAINABLE DEVELOPMENT 

Having examined the meaning and components of sustainable development and urban 

governance, and particularly the relationships between the two in the context of 

developing sustainable urban development strategies, it becomes incumbent to 

determine the guiding principles of urban management and governance in Nigeria. As 

demonstrated urban governance entails establishing structures and practices to plan 

and monitor socio-economic and physical development of the city which are usually 

encapsulated in various legal instruments. Therefore, an examination of relevant 

instruments of governance will reveal the extent to which enabling environment and 

traditions for sustainable urban planning practice in the country have been created. In 

assessing urban development strategies in Nigeria, two key elements of good urban 

governance have been identified and applied to evaluate their relevance as captured in 

appropriate legal instruments on urban development. These elements are the 

decentralization of responsibilities and resources to local urban management 

authorities and the participation of civil society and the private sector in the planning, 

implementation and monitoring of local priorities. 
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 THE 1999 CONSTITUTION OF THE FEDERAL REPUBLIC OF 

NIGERIA AND GRASSROOTS URBAN MANAGEMENT 

Establishment, Composition, Structure, Finance and Functions:  

Although the 1999 Constitution of the Federal Republic of Nigeria in Section 7(1) 

subject to the provisions of Section 8, guarantees the existence of a democratically 

elected local government, it conferred on the Government of each State the 

responsibility of ensuring under a law the establishment, structure, composition, 

finance and functions of such councils (FRN, 1999b). Consequently, while the 

National Assembly shall make provisions with respect to the names and headquarters 

of Local government areas as provided in Section 3, Section 8(3) confers the authority 

to create new local government areas on the State Assembly. Also, as the National 

Assembly may make laws with respect to the registration of voters and the procedure 

regulating elections to a local government, Items 12, and 22 of Part 2 Section 4 of the 

Second Schedule and Part 1 of the Second Schedule respectively empower the State 

House of Assembly to enact laws with respect to elections to a local government 

council. On fiscal operations, Section 7(6a) subject to Item 1 of the Part 1 of the 

Second Schedule confers on the National Assembly the constitutional function of 

making provisions for the statutory allocation of public revenue to the Federal, States 

and Local Government Councils in the federation, while the House of Assembly 

according to Section 7(6b) makes provisions for statutory allocation of public revenue 

to Local Government Councils within the State.  

Finally, whereas the duties of the Federal and State Governments, including their 

responsibilities to the human settlement, are enshrined under the chapter on the 

“Fundamental Objectives and Directive Principle of State Policy” and, Parts 1 and 2 

of the Second Schedule, the local councils should according to Section 7(3) subject to 

Section 7(2) participate in the economic planning and development of the area under 

an economic planning board established by a Law enacted by the House of Assembly 

of the State. However, the local councils are to perform certain function contained in 

the fourth schedule of the constitution. These constitutional roles of LGA include: 

making recommendations to the State Government commission on economic 

planning, collection of rates and licenses, creation and maintenance of cemeteries and 

burial grounds, slaughter houses, motor parks, naming of roads and streets, registers 

marriages, provision of public conveniences, sewage and refuse disposal, provision 

and maintenance of primary schools. Others are provision of primary health facilities 

which are not adequate and well maintained. 

 NIGERIAN URBAN AND REGIONAL PLANNING DECREE 88 

(1992) AND GRASSROOTS URBAN GOVERNANCE 

Establishment, Composition and Responsibilities of Planning Authorities:  

The Nigerian Urban and Regional Planning Decree 88 (now Act) of 1992 provides a 

new
6
 enactment which establishes Federal, State and Local Government Authorities 

“to oversee the implementation of a more realistic and purposeful planning of the 

country" (FRN, 1992). These urban planning authorities known as the Commission, 

the Board and the Authority at the Federal, State and Local government levels 

respectively, are by the act composed of members who are either appointees of the 

government
7
 or representatives

8
 of relevant professions, government ministerial 

                                                           
6  Until the enactment of the Nigerian Urban and Regional Planning Decree 88 in 1992, the most comprehensive physical planning law in force in Nigeria was the Nigeria 

Town and Country Ordinance of 1946 which was carved out of the Great Britain Town and Country Law of 1932 (Alabi, 2010; Oduwaye, 2006) 
7 Each planning authority shall have a Chairman who, according to Nigerian Urban and Regional Planning (Amendment) Decree 18 (FRN, 1999a), is to be appointed by the 

President of the Federation, the Governor of the State or the Local Government Council Chairman as the case may be. Also, to be appointed by the President, Governor 
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departments and agencies, and the constituent units. Thus constituted, it is the primary 

responsibility of each authority at each level, to initiate, prepare and administer the 

different types of physical development plans assigned to them. To ensure consistency 

in physical development across the federation, each authority particularly those of the 

second and third tiers is required by Sections 3(1) and 4 to exercise its physical 

planning responsibilities within the framework of the National physical development 

plan. Also, it is the duty of each planning authority to undertake development control 

within its area of jurisdiction. 

Figure 1: Types and levels of physical development plans assigned to each level of 

Government 

 
 FRN (1992) 

Procedures for the Preparation and Implementation of Physical Development 

Plans:  

In preparing a physical development plan the National Urban and Regional Planning 

Commission is required by statute to follow the process outlined in the Part D of the 

Nigerian Urban and Regional Planning (Act) 1992. This procedure includes the call 

for submissions from the public, the collation and analysis of the contributions by the 

secretary to the commission and a technical committee appointed by the commission, 

respectively; the preparation, exhibition and review of a draft physical development 

plan, among others. Also, the law in Sub-sections 25 (1), and 25 (2) require the State 

to adopt with necessary modifications the procedure for making National Physical 

Development Plan in preparing the Regional, Sub-regional and Urban Master plans, 

while the “procedure for the making a town plan, a rural plan, a local plan and a 

subject plan shall be in line with the state plans” (FRN, 1992). 

 

 

 

                                                                                                                                                                       
or Local Government Council Chairman are, the respective Chief Executives designated as the Executive Director of the Commission, or Executive Secretary for the 

Board or Authority in each case. Each appointee must be a registered member of the Town planning profession with not less than fifteen years experience  
8 Whereas one representative is required from each of the relevant professions (town planning, architecture, civil engineering, land surveying, law and estate management) 

and government ministries and agencies at the federal and state levels or the supervisors of works and education of the local government councils, representatives of the 

each of the constituent units are in rotation. Therefore, at any point in time 10 representatives in rotation are required from the 36 states and the Federal capital Territory 

for the Commission, five from the 15-45 local councils for the State Board and not more than five representatives from the 10-15 wards in a local government for the 

planning authority). 
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Table 2: Statutory Responsibilities and Functions of the various urban and regional planning authorities 

adapted from FRN, 1992 (Sections 2, 3, 4, 7, 9 and 11 of the NURP Act, 1992) 

Statutory Planning 

Authority 

 

Statutory Responsibilities and Functions 

 

 

 

 

 

 

 

 

 

 

 

National Urban and 

Regional Planning 

Commission 

 

The formulation of national policies for urban and regional planning and development; 

The initiation, preparation and implementation of the National Physical Development Plan and 

regional plans as recommended by the minister; 

The establishment and maintenance of urban and regional planning standards for Nigeria on the 

recommendation of the minister; 

The promotion and fostering of the education and training of town planners and support staff; 

The promotion of co-operation and coordination among states and local governments in preparation 

and implementation of urban and regional plans; 

The promotion and conduct of research in urban and regional planning; 

The making of recommendations and dissemination of research results for adoption by user 

organizations; 

The supervision and monitoring of the implementation of National Physical development plan and 

development control; 

The development control over federal lands; and 

The provision of technical and financial assistance to states in the preparation and implementation of 

plans. 

Any other functions as may be assigned to the Commission, from time to time. 

 

 

 

 

State Urban and 

Regional Planning 

Board  

 

The formulation of a state policy for urban and regional planning within the framework of the national 

policies; 

The preparation and implementation of the regional, sub-regional, urban and subject  plans within the 

state 

The promotion and conduct of research in urban and regional planning; 

The dissemination of research results for adoption by user organizations;  

The consultation and co-ordination with the federal government and local governments in the 

preparation of physical plans; 

The provision of technical assistance to Local Governments in the preparation and implementation of 

local, rural and subject plans. 

The preparation and submission of annual progress report on the operation of the National Physical 

plan as it affects the state; and 

The review of the annual report submitted by the authority. 

 

Local Government 

Urban and Regional 

Planning Authority 

 

The preparation and implementation of town, local, rural and subject plans; 

The control of development within its area of jurisdiction other than over federal or state lands; and 

The preparation and submission of annual report on the implementation of the National Physical 

Development plan and the State Regional Plan. 

FRN (1992) 

Implications of current urban legislation on grassroots urban management and 

governance 

From the foregoing review of relevant legislation the following is evident: 

 Though the existence of Local Governments as the third tier of government is 

guaranteed by the 1999 constitution, their autonomy is not assured as they are 

nonetheless dependent on the State – in all matters. 

 The statutory provisions of Nigerian Urban and Regional Planning Law on the 

composition, and responsibilities of the Urban and Regional Planning 

Commission, the Board and the Local Government are indicative of an urban 

management and governance system characterized by a centric and techno-

bureaucratic decision-making approach. As such, in a bid to ensure consistent 

physical development in the country, the Law established an exclusive top-down 

urban and regional planning framework that is dependent upon and structured 
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around the Federal Government and bureaucracy. This further undermines the 

role, at different levels of urban governance, of grassroots organs like the States, 

Local Government, private sector and the civil society. 

 Except the provisions for written submissions of proposals, objections and 

comments by the public in the physical development plan process, civic 

engagement in the urban planning and governance is only passive.
9
 

 Figure 2: Statutory Procedures for the Preparation and Implementation of Physical Development Plans 

 

FRN (1992) 

Recent constitutional issues on the Government responsible for Urban and 

Regional Planning Administration 

On June 13, 2003, the Supreme Court delivered a landmark judgment nullifying some 

sections of the Nigerian URP Law on the grounds of their inconsistency with the 

provisions of the 1999 Constitution of the Federal Republic. The verdict was based on 

a constitutional suit filed against the Federal Government by the Lagos State asking 

the court to determine, among other things, which tier of Government has overriding 

responsibility for urban and regional planning administration in the Federation 

(Fagbohun et al, 2008). In a majority ruling the apex court held that the control of 

urban and regional planning as well as physical development vested in the federal 

government by Decree 88 of 1992 was inconsistent with Section 4 of the 1999 

constitution and null and void to that extent (Ogedengbe, 2003).  

The import of this pronouncement to urban governance is that physical development 

concerns in our municipalities have been brought a step closer to the grassroots. 

However, the issue of the central government’s intervention in urban development is 

as yet unresolved as there are expectations that in the end, which is dependent upon 

the on-going constitution review process, the federal government will hold sway 

                                                           
9 It may be argued, however, that the NURP Law adequately provided for the participation of all stakeholders in physical development planning by creating avenues for 

public objections to unfavorable development practices. Conversely, as Alabi (2010) opined the practice of reliance on objections from the public, to prevent inimical 

developments has had no impact, partly because of apathy and lack of enlightenment on the part of the public, and partly due to the public lack of access to information 

concerning these developments at the proposal stage. 
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(Oyewumi, 2005). Consequently, as Fagbohun et al (2008) observed, beneficiaries of 

the federal lands are in dilemma of seeking development approval from two 

authorities i.e. the federal and State planning agencies. 

CONCLUSION AND RECOMMENDATIONS 

Several true studies on the implementation of planning laws in Nigeria have 

effectively demonstrated that physical planning and development controls cannot be 

efficiently discharged until the powers of local government get fully defined (Alabi, 

2010). International best practices in urban management and governance have, also, 

established the central place of popular participation and private sector partnerships in 

actualizing the aspirations of sustainable development. Therefore the current trend of 

urban governance in Nigeria, which is reflective in its laws, is contrary to both the 

contemporary and traditional development strategies. 

Hence, there is an urgent need to review and reform the existing decision making 

mechanism so grassroots urban authorities can be properly positioned to tackle current 

and emerging problems of urbanization in the country. To create appreciable impact at 

the grassroots, the constitution should be amended to devolve more responsibilities 

and resources to local government authorities based on the principles of subsidiarity 

and accountability. The Federal and State governments, however, should only be 

charged with the responsibilities to advise, assist and guide the Local Governments 

rather than controlling them. All critical development laws should be amended to 

incorporate and accommodate the interests of a wide-variety of actors, especially 

those of vulnerable groups, by promoting the participation of civil society and private 

partnerships, in the design, implementation and monitoring of common objectives. 

When these changes are effected the capacity of all actors to contribute fully to 

decision-making and urban development processes will certainly be achieved. Only 

then can Nigerian cities successfully tow the part of good urban governance and 

sustainable urban development. 
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This study investigates the strength performance of concrete using partial blends of 

Ordinary Portland Cement (OPC) and Sugar Cane Bagasse Ash (SCBA). SCBA was 

obtained by burning Sugar Cane Bagasse (SCB) at between 600-700
o
C. Atomic 

Absorption Spectrometry (AAS) conducted confirmed SCBA to be good pozzolana 

since the sum of SiO2, Al2O3 and Fe2O3 is 74.44%, thus, meeting the requirement of 

70% minimum recommended by ASTM C618 (1992). For strength test, mix ratio of 

1:2:4 was used and OPC was partially replace with 0 (control), 5, 10, 15, 20, 25, 30, 

35 and 40% SCBA by weight of OPC in the concrete. Compressive strength values of 

crushed hardened concrete were obtained at the ages of 7, 14, 21 and 28 days. The 

result shows that the performance of concrete having up to 10% SCBA replacement 

met the BS8110 (1997) but up to 35% SCBA could be adapted for use in mass 

concrete. 

Keywords: compressive strength, concrete, ordinary portland cement, pozzolana, 

sugar cane bagasse ash 

INTRODUCTION 

Cement is a classical construction material whose use cuts across all fields of civil 

engineering and building construction (Neville, 1995). The high cost of building 

materials in Nigeria has made affordable housing out of reach of the average citizen of 

the country (Akindahunsi& Ojo, 2008).When other factors such as logistics and high 

demand are added to the afore-mentioned, the eventual cost of finished Ordinary 

Portland Cement (OPC) product is usually very high (Ogbonyomi, 1998).This 

difficulty has led to inward sourcing of some local wastes as alternatives to 

conventional materials in the construction industry. In order to mitigate the problem 

mentioned above, especially in developing countries, various possible alternatives to 

OPC is being considered along with other benefits that may accrue from these 

alternatives. Several materials such as Rice Husk Ash (RHA), Pulverized Fuel Ash 

(PFA), lime, Sugarcane Bagasse Ash (SCBA), volcanic ash, etc are in use in many 

countries (Neville, 1995& Smith, 1992). 

Sugarcane is one of the major crops grown in over 110 countries, including Nigeria 

and its total production is over 1500 million tons (Deepchand, 1986). After the 
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extraction of all economical sugar from sugarcane, about 40-45% fibrous residues 

(Food & Agricultural Organization, 2006) is obtained. The Bagasse, thus, produced 

after juice extraction poses a disposal problem. Also, it is a known fact that the 

incessant generation of solid waste materials presents a serious environmental 

problem which according to (Frais et al., 2005) should evoke study and development 

of technology, procedure or method that may help to exploit their efficient use.ASTM 

C618 (1992) classified SCBA as N pozzolan and (Mead, 1963; Smith, 1992) adapted 

for use in making cement.  

A pozzolana is a material, occurring either naturally or artificially, and which contains 

silica, iron and aluminium ions. According to ASTM C618 (1992), a pozzolana is 

defined as a siliceous or siliceous and aluminous material which in itself possess little 

or no cementitious value, but one which in finely divided form and in the presence of 

moisture, will chemically react with calcium hydroxide at ordinary temperatures to 

form compounds possessing cementitious properties. 

The Food and Agricultural Organisation (FAO, 2006) reported that, cement blended 

with pozzolanas would produce 65 to 95 % strength of OPC concrete in 28 days. 

Further, it was reported that their strength normally improve with age since 

pozzolanas react more slowly than cement due to different composition and at one 

year about the same strength is obtained (Bengtsson & Whitker, 1986). The addition 

of pozzolana decreases Calcium Hydroxides C-H formed and produces more calcium 

silicate hydrate (C-S-H) gel that can improve the strength and durability of concrete 

(Aziz et al., 2005).  

Amorphous silica that is found in some pozzolanic materials (Habeeb et al., 2009) 

reacts with lime more readily than those of crystalline form. The most essential asset 

of SCBA that identifies its pozzolanic activity is the amorphous phase substance. The 

productions of SCBA can lead to the formation of approximately 60% to 75% by 

weight of amorphous silica (Srinivasan et al., 2010). For this characteristic, SCBA is 

an extremely reactive pozzolanic substance appropriate for use in lime-pozzolana 

mixes and for Portland cement substitution. Cement replacement by pozzolana 

accelerates the early hydration of tricalcium silicate (C3S). The increase in the early 

hydration rate of C3S is attributed to the high specific surface area (Feng et al., 2004). 

Although the small particles of pozzolanas are less reactive than Portland cements 

(Mehta et al., 1997), they produce a large number of nucleation cites for the 

precipitation of the hydration products by dispersing in cement pastes. Consequently, 

this mechanism creates the more homogenous and denser paste as for the distribution 

of the finer pores due to the pozzolanic reactions among the amorphous silica of the 

mineral addition and the Ca(OH)2 (Isaiah et al., 2003). Mehta et al., 1997) reported 

that the finer particles of pozzolans speed up the reactions and form smaller Ca(OH)2 

crystals. Berry et al. (1994) revealed that high volume of not completely reacted 

pozzolanic particles in the cement paste may fill up the voids and enhance density of 

the paste. 

MATERIALS AND METHODS 

SCB collected was burnt in an incinerator at a controlled temperature of 600
o
C. As 

recommended by ASTM C618 (1992), Atomic Absorption Spectrometry (AAS) was 

conducted at National Research Institute for Chemical Technology, Basawa, Zaria, 

Kaduna State; to determine the pozzolanicity of the ash. Commercially available Type 

I OPC (Dangote brand) conforming to BS 12 and Neville (1995) was used. 
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BS 812 (1975) was used to check the suitability or otherwise of the mineral aggregates 

and graded using ASTM C136. The specific gravities of materials were determined by 

ASTM 854 (1992). Clean water which conformed to BS3148 (1980) requirements was 

used and water/cement ratios of 0.60, 0.65 and 0.70respectively for 0 to 10%, 15 to 

25% and 30 to 40% SCBA. The various 1:2:4 mixes produced were adequate for the 

various SCBA/OPC blends that conformed to BS 1881 (1983) workability criteria 

According to BS 8110 (1997), a total of one hundred and eight (108) specimens in all, 

each measuring 100mm x 100mm x 100mm were cast and cured for 7, 14, 21 and 

28days for 0, 5, 10, 15, 20, 25, 30, 35 and 40% SCBA blended with OPC. The 

compressive strength of the specimens was determined in accordance to BS 1881 

(1983). 

RESULTS AND DISCUSSION  

Preliminary Material Testing 

The results preliminary tests on the aggregate materials and the cement used shown in 

Table 1 can be adjudged satisfactory since they conform to the specifications of the 

relevant codes of practice used. 

Table 1: Results of Preliminary Tests on Materials 

Test  Unit Result Standard Code Used 

Aggregate Crushing Value of Coarse Aggregate  (%) 23.3 BS812 Part 112 

Aggregate Impact Value of Coarse Aggregate  (%) 17.8 BS812 Part 111 

Los Angeles Abrasion Value  (%) 25 ASTM C131 

Specific Gravity of Coarse Aggregate  g/cc 2.67 ASTM C136 

Specific Gravity of Fine Aggregate  g/cc 2.67 ASTM C136 

Specific Gravity of Cement  g/cc 3.15 ASTM C188 

Final Setting Time of Cement  (mins) 82 BS EN196 Part 3 

Initial Setting Time of Cement  (mins) 211 BS EN196 Part 3 

Sounded Test of Cement  (mm) 3.2 BS EN196 Part 3 

Specific Gravity of SCBA g/cc 2.15 ASTM C188 

 

Chemical Constituents of SCBA 

The result of AAS which determines the chemical composition of SCBA is shown in 

Table 2. The Pozzolanicity of SCBA is adequate to ASTM C618 (1992) since the sum 

of SiO2(60.98%), Al2O3(7.39%)andFe2O3(6.07%) is up to 70% minimum 

recommended by the code of practice. 

Table 2: Chemical Composition of SCBA 

Constituent 

Element 

SiO2 Al2O3 Fe2O3 CaO MgO K2O Na2O SO3 P2O5 L.O.I 

Proportion 

Present 

(%) 

60.98 7.39 6.07 12.66 2.51 3.53 0.15 1.23 0.61 4.8 

 

Compressive Strength of Concrete 

Figure 1 shows the plot of compressive strength values against the percentages of 

SCBA present for 7, 14, 21 and 28 daysof curing of the cubes;the summary result of 

compressive strength of the crushed cubes is shown in Table 3.  
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Table 3: Concrete Cube Strength Result 

SCBA 

Present 

(%) 

Average Compressive Strength Value  at the Curing Days 

(N/mm
2
) 

7 day 14 day 21 day 28 day 

0 15.83 18.34 23.85 28.97 

5 14.24 16.55 20.14 24.61 

10 13.73 14.48 18.33 22.12 

15 10.13 13.55 16.63 19.88 

20 8.30 12.89 13.20 15.76 

25 7.55 9.55 11.44 13.85 

30 5.10 6.59 7.92 10.01 

35 4.83 5.86 6.69 8.88 

40 3.98 4.04 4.61 4.93 

 

Generally, there is an increasing trend of strength development as the curing age 

progressed for all SCBA proportions used. Also, as SCBA proportion increased, the 

compressive strength decreased. This was as a result of decrease in OPC and 

increasing proportion of fines due to SCBA. At 7-day curing period, 0% SCBA 

(control) produced 15.83 N/mm
2
 cube strength while 10% SCBA has 13.73N/mm

2
 

representing a difference of 13.27%. Also, 28-day cube strength produced a difference 

of 23.65% increase in favor of the control (28.97 N/mm
2
) over 10% SCBA (22.12 

N/mm
2
). Considering the recommendation of BS 8110 (1997) which says grade 20 

concrete of 1:2:4 mix design without any blending of the cement should have acquired 

a strength of 13.5 N/mm
2 

within the first 7 days of wet curing and 20 N/mm
2 

within 28 

days, 10% SCBA optimally meets the criteria and could be used inReinforced 

concrete with dense aggregate. According to the extracts of BS 8110 (1997) in Table 

4, both 15% SCBA (19.88N/mm
2
) and 20% SCBA (15.76N/mm

2
) at 28-day curing 

periods meet the recommendation for reinforced concrete with lightweight aggregate 

while 25 to 35% SCBA could be used in plane or mass concrete. SCBA proportions 
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higher than 35% cannot be recommended for structural use because of strength 

inadequacy. 

 

Table 4: Recommended grade of concrete (BS8110, 1997). 

Grade Characteristics strength Concrete class 

7 

10 

7.0 

10.0 
Plain concrete 

15 15 
Reinforced concrete with 

lightweight aggregate 

20 

25 

20.0 

25.0 

Reinforced concrete with dense 

aggregate 

30 30.0 
Concrete with post tensioned 

tendons 

40 

50 

60 

40.0 

50.0 

60.0 

Concrete with pre-tensioned 

tendons 

 

CONCLUSION  

Based on the various tests conducted, it can be succinctly concluded that SCBA is a 

good pozzolana for concrete cementation and partial blends of it with OPC could give 

good strength development and other engineering properties in concrete. An optimum 

of 10% SCBA blend with OPC could be used for reinforced concrete with dense 

aggregate. Higher blends of 15% and up to 35% of SCBA with OPC are acceptable 

for plane or mass concrete. The value fell short of meeting requirements for reinforced 

concrete with dense aggregate because of excessive fines from increasing SCBA and 

reduced strength of bonding 
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The challenge of housing finance provision in developing countries remains the need 

to reconcile three (partially conflicting) objectives: affordability for the households, 

viability for the financial institutions and resource mobilization for the expansion of 

the sector and the national economy. Within this, the particular policy challenge 

facing governments is how to target formal housing finance to the predominantly 

informally employed people. This paper is a response to that challenge.  In the paper, 

the factors that impede the mobilization of housing finance through the co-operative 

society structure are examined. The objective is to ascertain how the formal structure 

of co-operative societies (whose members operate in the informal sector) could be 

utilized in the sourcing of housing finance from the formal housing finance market.  

The paper is based on a study of co-operatives registered in Lagos, Nigeria. Formal 

housing finance providers were also interviewed.  Findings revealed that although 

there is a medium to high potential for the formal sector to provide funds to the co-

operatives; lack of appropriate and enabling institutional framework is a crucial 

challenge. The paper recommends a comprehensive institutional framework that 

would link the co-operatives and the formal housing finance sector. 

Keywords: co-operatives, housing finance, housing, low-income 

INTRODUCTION 

The scope of the problem of housing affordability may be reduced to the resolution of 

three interconnected issues: making housing affordable for households, ensuring that 

this is done through profitable mechanisms with private sector participation and 

ensuring that the housing market contributes to the expansion of the national 

economy. Thus the major challenge facing most government is how to provide 

affordable housing in a profitable way for the fund suppliers’ and at the same time 

expanding the macro-economy. It is debatable whether this challenge can be met in 

absolute terms. In many developing countries this challenge is compounded by the 

engagement of larger sections of the population in the informal sector. This means that 

for many people, incomes are not verifiable and therefore, asset base is likely to be 

non-mortgageable. The implication of this is that formal housing finance providers 

such as commercial banks and mortgage banks that require documented income 

reports, credit ratings and so on may not participate in providing housing finance to 

the informal sector. In the developed world, their participation in this sector has been 
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hinged on appropriate government support-usually by way of mortgage insurance. 

There has to be policy intervention to ensure that in developing countries, the low-

income people are able to access appropriate housing funds from formal fund 

suppliers. The first objective of this paper is therefore to provide a framework for the 

provision of housing finance to the informal sector. The second objective of the study 

is to show that housing co-operatives do present a ‘third way’ in solving the problem 

of housing shortage in Lagos Metropolis Nigeria and other West African Cities. 

Accordingly, the following research questions are to be addressed: How does 

government channel housing finance to people in the informal sector using funds from 

formal institutions? How can those who operate in the informal sector be helped to 

operate in the formal market? What are the factors that impede the mobilization of 

housing finance by co-operatives? 

This paper is founded on the theory of sustainable development. Sustainable 

development as a theoretical construct is quite nebulous. Due to its multidisciplinary 

nature and hence its complexity, it has various definitions and conceptualizations. 

However, it is generally defined as ‘development that meets the needs of the present 

without jeopardizing the ability of the future generations to meet their own needs’ 

(Brundtland Report 1978).  The concept can also be seen as the ‘harmonious 

integration of a sound and viable economy, responsible governance, social cohesion 

and harmony, and ecological integrity to ensure that development is a life-enhancing 

process’ (Lagarde 2006). This definition clarifies the ‘needs’ highlighted in the 

Brundtland report, and also support the notion that the quest for sustainable 

development is also a quest for a higher quality of life. 

As a theory, sustainable development can be explained as one that derives from the 

need to balance economic development with social justice and ecological integrity. 

From this, three ‘pivots,’ the ‘triple-bottom line of sustainability’ concept has been 

developed. The triple bottom-line concept has emerged as a distinct field of thought 

upon which various research designs have been carried out.  

Due to the social implication of housing deficiencies; the analytical framework for this 

work will be founded on the concept of social sustainability. Social sustainability as 

applied to housing would promote the doctrines of community cohesion, social 

inclusion, security, and adaptability in all estate management and construction 

decisions (City of Vancouver 2007). It would also locate housing as a social and 

economic good, whose provision cannot be wholly left to market forces. It would 

promote the welfare approach to governance, wherein government would provide 

housing safety nets for specific category of people, while providing the enabling 

environment for the market to supply others. 

Housing provision for the low income  

Rapid urbanization and population expansion is a challenge facing most governments 

in the developing world today (UN-HABITAT 2003). The global population is largely 

urbanized with over 50 million people residing in urban areas ill planned to 

accommodate them (UN-HABITAT 2003). In a country like Nigeria, the  government 

has also had to contend with the provision of housing to new comers. Aluko (2004), 

Obialo (2005), Federal Republic of Nigeria (1985), Ademiluyi (2010) and Ademiluyi 

and Raji (2008) recount the success achieved by the Government in its attempts at 

intervening in direct housing provision. These authors observe the direction of 

housing intervention by the Nigerian Government as a continuously, unsuccessful 

attempt at direct housing provision. The limited success achieved so far in housing the 

Nigerian people through these methods is reflected in a 2005 socio-economic 
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household survey. The survey (Nubi 2008) showed that 31% of Nigerians are owner-

occupiers and 19.2% are squatters. It also showed that 24.1% pay subsidized rent and 

therefore 43.3% cannot afford a home. Only 26% can afford to pay rent for their 

homes. This failure has led to the introduction of the private sector as an alternative 

route for the provision of housing for all categories of people. Implicit in this 

approach is the government’s assumption that the private sector is willing and ready to 

provide such funds and that mortgage finance is the most suitable route of housing 

finance for all income classes. Tomlinson (2002) argues that for South African low-

income earners mortgage lending is not the appropriate route for lending. Mortgage 

lending for low-income people has been facilitated through government’s guarantee of 

loans on the one hand and subprime lending conditions on the other hand. Karley 

(2002) asserts that the average cost of a decent low-income family house (50 million 

cedis) is more than 10 times the average annual salary of most key workers in Ghana. 

The author laments the inability of the Ghanaian market to supply loans in an 

atmosphere where the ‘financial, legal and economic systems do not possess adequate 

measures to support the mortgage lending process.” 

 In developing countries, upwards of 80% of housing finance transaction takes place 

in the informal economy (Aluko and Amidu (2006) and Deininger (2003). The 

acquisition of loan funds from formal sources is hinged on a healthy savings culture. 

In an environment of low and insecure incomes, rising prices of building materials, 

land and services, fluctuating interest rates and high inflation; the propensity to save is 

limited. Jones and Datta (2002) show that there is a low propensity to save in the 

poorest countries and within this the poorest households have the lowest propensity to 

save. All these factors ensure that the primary mortgage sector remain undeveloped; 

with the fund suppliers unwilling to generate the appropriate products to match the 

low income category; while the informality imbedded in the informal sector ensures 

that demand is static. 

Institutional support and co-operative housing 

Although various authors offer varied definitions of the term (see Bello (2009), 

Federal Ministry of Agriculture and Rural Development (2002), International 

Cooperative Alliance (1995) and Oki (2011); it is sufficient to note here that common 

indicators of a co-operative society is that it consists of a group of people who have 

voluntarily come together to enhance their quality of life through working together for 

the interest of all. Because co-operatives exist to improve the quality of life of their 

members, it has become possible to have several classifications. There are consumer 

co-operatives, thrift and credit co-operatives, distributive and service co-operatives as 

well as housing and building co-operatives. The principles of co-operatives have been 

adapted with success to housing in a number of countries. Co-operative housing 

contributes 45% to the housing stock in Estonia, 22% in Czech Republic, 16% in 

Norway and 10% in Germany (Nubi 2006, Edgers 1999). 

In Sweden, ‘Tenant-Ownership Co-operative Society (TOC) model’ is adopted. In this 

system, individual tenant-owners are members of the co-operative that owns the 

property (Rodgers 1999). TOCs are strongly supported by the Swedish Government 

and are enforced by law.  Rental co-operatives were prohibited by law; owner-

occupancy of multifamily housing were also prohibited. These permitted the success 

of the TOCs (Rodgers 1999). Finance for the co-operatives is derived from 

preferential loans from municipal authorities; and it covers 99% of the project cost 

and interests charged at a subsided rate of interest. Members contribute the final 1% of 

the project cost by buying shares in the co-operative; their share is apportioned 
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according to the size of their apartment. The TOC‘s adjudged success in providing 

close to 650,000 homes can be hinged on the facilitation of government. 

By Danish Law, one third of the tenants have to be members of a co-operative society 

(Danish Ministry of Housing (n/d). This offer must be made on the basis of the open 

market value of the property. According to the Danish Ministry of Housing (as cited 

in Rodgers (1999); finance comes from members (20% of the building costs) and 80% 

by private mortgage. Public Revenue subsidy is however available throughout the 

mortgage period with the local municipality contributing 10% of the interest; and 

guarantees the portion of the index linked mortgagers that lies between 65% and 70% 

of the building costs. The ministry also noted that a public revenue subsidy is 

available if an index-grilled loan is taken.  

In organization, the Norwegian model operates a two-term co-operative structure in 

which prospective tenants are brought together in a co-operative share company to 

build homes. After the completion of the project; another society is created from the 

society with the senior members (in terms of membership length) being favored as 

members. This second society takes over ownership, management and letting of the 

property. In Norway, the State Housing Bank provides  affordable (through heavily 

subsidized interest rates) housing finance for housing development; municipalities 

provide affordable and serviced land (through leasing publicly owned land to 

developers and acquiring new land for housing) while the private sector (of which the 

co-operative is the biggest actor) is in charge of  actual delivery and construction, 

Petersen (1997).  Almost all co-operatives are primarily financed by a first priority 

loan granted by the state housing bank which covers 60-70% of the building costs 

(Rodgers 1999).  

From the foregoing, that government support was a critical factor in the success of the 

co-operatives’ intervention in housing development in virtually all the developed 

countries that were studied.  

RESEARCH DESIGN AND METHODS 

In this paper, the factors that impede the mobilization of housing finance through the 

co-operative society structure are examined. The objective is to ascertain how the 

formal structure of co-operative societies (whose members operate in the informal 

sector) could be utilized in the sourcing of housing finance from the formal housing 

finance market.  The paper is based on a study of housing co-operatives registered in 

Lagos, Nigeria; of which there are five. Secondary information from their brochures 

and annual reports were relied on. Formal housing finance providers were also 

interviewed with the use of semi-structured questionnaire. The data sourcing exercise 

was limited to the Lagos Metropolitan area. This is because Lagos state is the most 

populous state in Nigeria, situated on the smallest area of land and thus has the highest 

population density in Nigeria. The housing problem in the state is endemic. Of the 57 

mortgage providers whose addresses were found in an on-line database; the field 

survey revealed that about 21 had moved out of the addresses; 3 others had been 

liquidated; leaving 33. Principal officers of these organizations were served with semi-

structured questionnaires. Twelve responses were received and this forms the basis of 

the study. Due to the small size of the sample it is stressed that the findings presented 

in this study is only indicative. Further studies in the subject matter would be 

necessary to expand the scope of the research effort.  
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RESULTS 

Respondent organizations were asked to indicate, on a likert scale ranged from 

‘seriously’, ‘very seriously’ and ‘not seriously’ how sixteen factors affected their 

ability to provide loans for co-operative societies for housing construction purposes. 

Responses were thereafter categorized into 2: ‘not seriously’ and ‘seriously’.  In 

analysis, three cohorts of severity were generated: ‘high severity,’ ‘medium severity’ 

and ‘low severity’. The ‘very seriously’ and ‘seriously’ scales were aggregated and 

compared with the ‘not seriously’ scale. Where the response ratio differed on above 

60:40 scale, the factor is categorized as having a ‘high severity’. Where the response 

ratio is on a scale of 55:45, the factor is categorized as being of ‘medium severity’ and 

where the factor responds to 45:55 scale and above; it is categorized as having ‘low 

severity’.  This is summarized in table 1 below.  

Table 1: Factors affecting the ability of formal fund suppliers to fund co-operative housing schemes 

Factor  Severity  

Rate (%) 

Resulting 

Severity 

Cohort 

 Seriously Not 

Seriously  

  

High credit risk profile of informal market borrowers 100 - High Severity 

Difficult land assembly process 100 - High Severity 

Lack   of adequate registered collaterals 100 - High Severity 

Difficult land registration process 90 10 High Severity 

High rate of default in previous loan experience 80 20 High Severity 

Lack of credible information on co-operative members’ 

income 

80 20 High Severity 

Lack of adequate foreclosure/legislative guarantee 66 34 High Severity 

Lack of credit insurance guarantees 63 27 High Severity 

Lack of information on credit worthiness of members 60 40 High Severity 

High inflation rates 60 40 High Severity 

Lack of credible leadership of co-operative society 55 45 Medium 

Severity 

Lack  of demand from housing co-operatives 55 45 Medium 

Severity 

Lack of experience in managing co-ownership loans 50 50 Medium 

Severity 

Lack of adequate computerized loan tracking system 45.5 54.5 Low Severity 

Presence of  competitors such as government owned 

housing finance organization 

44 56 Low Severity 

Low demand due to high interest rate changes 33 67 Low Severity 

Source: Field Survey, 2012. 

Factors such as difficult land assembly process, lack of adequate registered collaterals 

and (perception of) high credit risk profile of informal market borrower are the three 

most severe factors affecting the ability of mortgage providers to give out loans to 

housing co-operatives.  However, factors such as lack of demand from housing co-

operatives, lack of credible leadership of co-operative society and lack of experience 

in managing co-ownership loans are weighted as having medium severity. The survey 

also showed that there is high demand for the loans, and that the organizations possess 

adequate loan tracking systems. Competition from government owned housing finance 

was not thought to be a significant threat to these organizations’ ability to deliver 

loans to the co-operative sector.  
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DISCUSSION OF FINDINGS  

Several of the ‘high severity’ factors limiting the participation of private sector fund 

providers in housing loan provision to co-operatives are institutional factors. Land 

assembly for instance, relies to a significant extent on the land laws in place in any 

nation. Where land is made available through government intervention by way of 

preferential land allocation mechanism, this factor can be ameliorated. Similarly, as 

land is being acquired, formal registration of transfer (or sales) is required to ensure 

that owners can later utilize the land in sourcing for loans.  This process would reduce 

the difficulty in land assembly and registration that has led to widespread use of 

informal land markets by land purchasers-informal land transaction however confers 

informal titles that are not acceptable by the banking industry.  

It was also evident from the survey that all respondents had a low perception of the 

credit risk feature of co-operative society members. This may be due to the fact that 

members operate in the informal market where wages and salaries are undocumented. 

However, co-operatives do have access to the credit history of their members and 

could provide these to government, its agency or a finance partner.  

High inflation rates are suggestive of an unstable economy. It is the duty of the 

government to implement well targeted monetary and fiscal policies that would 

stabilize the macro-economy and reduce inflation rates. A reduction in inflation rates 

would reduce the interest rate risks associated with mortgage transactions.  Together 

with provision of credit insurance guarantees, the position of lenders would be further 

strengthened by enforcement of legislation that would enhance their ability to 

foreclose on defaults. 

This study strives to show that the principle of co-operative societies can be applied to 

providing housing solutions to low-income people. However results from the survey 

showed that the formal sector providers may not yet be ready for committing funds 

towards co-operative housing provision; unless come critical issues are resolved. A 

number of these issues can only be resolved through government intervention.  In land 

assembly, prompt property transfer transaction, creation and promotion of credit 

bureaus, creation of a sound macro-economic environment, promotion of foreclosure 

laws and creation of credit insurance guarantees; there remains a  wide scope for 

government to provide the ‘enabling’ environment it had hitherto claimed as its 

responsibility. Interestingly these are the most serious issues preventing formal sector 

funds from flowing to the housing co-operative sector. Following evidence from 

developed countries as espoused in the literatures, government intervention is a very 

critical factor in the transformation of housing co-operatives to mass housing 

providers. 

There is a need to encourage the development of housing co-operatives through land 

availability. The land assembly process for housing is tedious. The government and or 

its agencies could enter into a partnership with housing co-operatives to provide land. 

In this way security of tenure is assured for the development; title documents are 

available and land values high. This will allow land owners to obtain credit from 

mortgage base to facilitate home construction where necessary. Government also has 

to provide appropriate institutions that would support the cooperatives. Examples are 

co-operating housing Finance Corporation which would assist in securing loans. A 

second could be a scheme such as a co-operative loan scheme that will facilitate the 

security of funds. However some challenges have to be anticipated and ameliorated. 

Co-operative housing is often held synonymous with ‘incremental’, ‘self-help’, or 
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‘cheap’ housing. All these could affect the value of the property. Where the members 

come together contributing sweat equity to home construction, there may be need to 

monitor the construction process, to ensure that quality materials are utilized. As 

ultimately housing quality will detract from the structure when completed. There is 

also a need to operate formally especially where cooperates operate as ROSCAs 

(Rotating Savings and Credit Association). Some form of registration with the 

appropriate government agency could allow a more structured organization of co-

operatives and their funds.  

 Linking Government, Housing Co-operatives and Private Sector Fund Providers 

In the framework that is presented below; it is proposed that each of the components 

of the development process is taken as a cohort; and the respective roles of the 

government, housing co-operatives and the private sector mortgage organizations are 

highlighted. Thus, for each of the cohort, a partnership arrangement can be made 

which could be disabled after the completion of each of project. The cohort method is 

being proposed as it has the advantage of being flexible and also allows each of the 

partners to establish a short term business relationship that could determine the 

feasibility of further projects. Three cohorts are proposed: land assembly, home 

building and estate management. The government is expected to establish regulatory 

guidelines for the setting up of co-operatives. It is also assumed that the private sector 

fund partner would operate under the supervision of the appropriate government 

institution such as the Central Bank. Government is also expected to set up the 

enabling environment in terms of capital market development, economic stability and 

legislative empowerment that would facilitate the acquisition of funds from the market 

by the private sector fund partner, while also reducing the impact of high severity 

factors such as high inflation rates and lack of adequate foreclosure/legislative 

guarantees that discourage private sector lenders from providing fund to co-operative 

societies. 

The process of land assembly includes the acquisition of land, site preparation, site 

design and title registration. The role of the government here is to require housing co-

operatives to be legally registered, and then provide them with land allocation on 

which annual ground rents would be charged at a nominal rate. Co-operative members 

would be required, through self –help or otherwise to thereafter carry out site 

preparation and design; which would be subject to proper approval by the 

government. Upon approval, the government would provide appropriate title 

documents for the development. This partnership arrangement would make the co-

operative members eligible for government’s support in terms of loan insurance and 

guarantees. In turn, the co-operative would be expected to provide detailed records of 

members’ income and credit history to the government and the fund provider. Site 

infrastructure (roads, water, electricity and waste treatment facilities) would be 

provided by government as a matter of facilitation of the development process, 

although residents would be expected to pay for billable services such as water, waste 

disposal and electricity. This arrangement would reduce the impact of the high 

severity factors such as difficult land assembly process, lack of adequate registered 

collaterals and difficult land registration process as well as lack of credible 

information on co-operative members’ income and lack of information on credit 

worthiness of members that -as identified in the field study- affect the ability of 

mortgage providers to give out loans to housing co-operatives.  

The process of home construction would require access to funds that would be 

provided by the private sector. Institutional support from government in terms of loan 
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insurance and guarantees are crucial determinants in this process. This would be 

necessary to reduce the impact of lack of credit insurance guarantees that this study 

has shown to be a severe deterrent to the private sector participation in housing 

finance. The role of the private sector fund provider would therefore be to design 

loans products (such as conventional mortgage, subprime loans and microfinance 

loans) which could be disbursed to the co-operative members. The co-operative 

members are thereafter expected to build their homes according to the approved plan, 

while the government through its town planning agencies is expected to monitor 

development.  

Once developed, the management of the estate would follow the principle of social 

sustainability and best practices in housing management. There are many forms in 

which co-operative principles can be tied with the principle of social sustainability and 

then applied to the management of the built estate. The Norwegian system, for 

instance, could be utilized. This two tier approach allows a multiple managerial 

approach that would draw on the experience and competence of a broad range of 

human capital; in which fund sourcing, estate design and construction would be 

managed by one set of co-operative members; while another would see to the day to 

day management of the built estate; thus allowing diversity of opinions and promoting 

two of the principal cardinals of social sustainability: social cohesion and social 

inclusiveness.  

CONCLUSIONS 

The paper has argued that neither the government nor the private sector can directly 

and individually supply all the housing funds needed to resolve years of backlogs in 

housing supply. The paper has promoted the idea that the co-operative model could be 

utilized in mass housing provision for low-income earners. It has relied on the concept 

of social sustainability which promotes social participation, social equity and justice 

as well as community cohesion as fundamental to human existence. Co-operative 

societies are founded on these principles.  However, it has been recognized that a 

fundamental requirement for the transformation of co-operatives into mass housing 

providers is hinged on direct government participation in land assembly, property 

transfer registration, provision of credit insurance and facilitation of credit bureaus. 

This will provide the needed incentive for formal fund providers to make funds 

accessible to the co-operative societies. Formal fund providers also need to tap into 

the inherent features of co-operatives: intimate awareness about its members, savings 

culture and group peer pressure to ensure repayment. Co-operative societies on their 

own part are required to eschew the principles of co-operation, promote internal 

democracy and trust amongst their members. A Invariably, the task of mass housing 

provision through co-operative societies remains a tripatriate one; establishing a 

linkage between the government, the private sector and the co-operative society. A 

three stage framework has been proposed to facilitate the process of land acquisition, 

home construction and estate management. Emphasis has been made on the respective 

roles of each of the partners in each stage of the framework as appropriate.  
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Secure access to land is a key factor for household asset formation and wealth 

creation while also contributing significantly to national economic development and 

poverty reduction in an inestimable measure. However, in spite of the several reforms 

at ensuring equitable and secure access to land in Nigeria, the urban residents are still 

being plighted with the menace of inaccessibility to land. This paper therefore 

analyzes the various constraints incidental to this ugly development. Akure, the 

Capital of Ondo State was selected as the case study area. Questionnaires were 

randomly administered on Two hundred (200) land owners resident in the city out of 

which One hundred and eighty-six (186) were retrieved and found suitable for 

analysis. Data were analyzed using factor analysis. The result of the analysis revealed 

among other things that “Costly land title registration process”, “Ineffective 

government policy”, “Lack of finance and title processing documents”, “Lengthy 

period of title registration” and “Corrupt practices among land officers” are major 

constraints to land accessibility in the study area. The study recommends a stress-free, 

simplified and cheaper land title registration process. 

Keywords: accessibility, constraints, factor analysis, land, urban residents 

INTRODUCTION 

Land is fundamental to development and growth in any society. Land is a crucial 

element in the property development process and its accessibility is vital to achieving 

efficient and sustainable development of the urban environment.  Ominrin (2002) 

opines that access to land and property rights is a major key in economic growth and 

development. It is now increasingly being realized that economic development of any 

country depends on how efficiently land is distributed among citizenry and competing 

urban uses. It is pertinent to note that providing the populace with access to land and 

empowering them to make effective use of it is central to poverty alleviation. Alston 

et al (1999) opine that land is the main, if not the only asset held by the poor and their 

ability to claim and sell it is a critical element in social and economic development. 

Cloete and Mooya (2005) emphasize that land and housing have significance for the 
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poor and do not only provide shelters but they also generate income for the poor. 

Bello (2007) observes that land is not just only basic to life but it also contain all 

necessities for life to exist and a tool for obtaining social prestige, economic security 

and political power. 

It is noteworthy that having unconstrained access to land is a tool against poverty and 

homelessness. What then is accessibility to land? Accessibility to land comprises of 

availability of usable land, affordability of such land, ease of transaction with that land 

and security of the owner’s right (Ominrin, 2002). It is pertinent to note that prior to 

the British rule in Nigeria, access to land was governed by customary rules however, 

this customary land tenure was considered less adequate to create access to land for all 

citizens for obvious shortcomings, such as insecurity of tenure, incessant rancor and 

litigation fraudulent land sales, marginalization of non-land holding family members, 

among others. In 1976, the UN-Habitat conference was held in Vancouver and among 

other issues recommended public land management as a way of achieving equitable 

and cheap access to land for both public and private developments which was to be 

based on non-commercial criteria. This led to the promulgation of Land Use Act of 

1978 in Nigeria with the aim of creating cheaper and easier accessibility to land for all 

Nigerians irrespective of their social status.  

However, available evidence shows that solution to land accessibility 

especially to the urban residents is yet to be in sight in Nigeria. Aluko and Amidu 

(2006) observe that the State intervention in land ownership and administration 

through the promulgation of the Land Use Act of 1978 has merely created a dual 

structure of land delivery systems. Therefore, customary and state systems prevail in 

the country with the consequence of double purchase of same land by “Omo-oniles” 

and the State which has led to more complicated land accessibility process. In the light 

of this, one cannot but wonder on such questions viz: How are the urban residents 

accessing lands? What are the cost implications of formal land delivery? What are the 

constraints to land accessibility by the urban residents?  

Majorly, this research is justified on the premise of the need for irrefutable 

evidence, with sound empirical background, regarding the issue of land accessibility 

in the Nigerian urban centres. In Nigeria, considerable research efforts have 

concentrated on housing market while a few empirical studies exist on the general 

ordeals involved in attempt to secure land. Ominrin (2002) confirms that much 

attention has been devoted to housing problem but not enough attention is paid to the 

constraints of accessibility to land which in fact constitutes serious obstacle to 

efficient housing provision. Ominrin and Antwi (2004) argue that empirical studies 

that enhance understanding of formal and informal urban land delivery are relatively 

scarce. Ikejiofor (2004) shares a similar opinion that there have been little in-depth 

researches on new institutional approach to land management than could improve 

accessibility to land. The National Housing Policy launched in 1991, with the ultimate 

goal of ensuring all Nigerians have access to decent housing at affordable cost by the 

year 2000, has been discovered to lack appropriate framework for access to land 
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among others, thereby rendering the policy incapacitated in making the desired 

impact. 

However, a number of studies exist in Nigeria along this line which include, 

Ominrin (2002); Daramola (2003); Aribigbola (2007) and Bello (2007). These studies 

serve as a foundation for a more comprehensive empirical research being proposed in 

this study. In this regard, the principal goal is to identify the social, economic and 

institutional factors that impede access to land. It has been documented that improved 

understanding of the specific ways in which policies, laws and practices are blended 

together can actually enhance an improved access to land. Aluko and Amidu (2006) in 

a similar opinion report that if Nigeria is to achieve meaningful level of economic 

development and achieve her goal of becoming one of the best twenty world 

economies in the year 2020, the issue of accessibility to land cannot be accorded less 

priority. 

In this wise, given the current challenges of rapid city growth, consistent 

economic depression, high level of poverty, a study that seeks to improve 

understanding in the current state of urban land delivery systems is probably most 

desirable. Payne (2005) emphasizes that there is an urgent need to create conditions in 

which all sections of urban society especially the poorest and most vulnerable can 

obtain access to legal and affordable shelter in the ways that prevent the need for 

future distortion in urban development and land market. Against the backdrop of 

inaccessibility to land by the urban residents, insufficient relevant empirical research 

coupled with the need to improving the economy of Nigeria, this study therefore is 

structured to analyze constraints to land accessibility. Therefore, this study aims at 

analyzing the constraints to land accessibility by the residents in the case study area. 

The remaining sections covers literature review, the methodology adopted, data 

analysis, discussion of results and conclusion. 

EMPIRICAL STUDIES 

Secure access to land is central to establishing a structure for economic 

incentives for investment in land based activities. According to (UNCHS, 1999), 

accessibility to land and security of right are important catalysts in stabilizing 

community, improving shelter condition, reducing social exclusion and improving 

access to urban service. Deininger (2003) observes that a well defined access to land 

is a key for household asset ownership, production, development and factor market 

functions. Abdulai (2006) also emphasizes that access to land provides incentive for 

investment in land and serves as impetus for sustainable economic development. 

Accessibility to land is defined as a function of physical, economic and institutional 

factors. According to Ominrin (2002), accessibility to land comprises of availability of 

usable land, affordability, the convenience with which the cost of the land can be paid 

without undue financial strain, security of tenure – assurance against eviction, 

conflicting claims and ease of transaction. Accessibility to land is significant for 

growth and poverty reduction in any society. Access to land and security of tenure are 
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necessary for people to raise and stabilize other income and to participate in economic 

growth. Quan (2003) observes that land is the primary means of both sustenance and 

income generation and access to it is of primary concern to the eradication of poverty. 

In similar vein, Aluko and Amidu (2006) opine that accessibility to land and security 

of right for the urban poor are fundamentals to any strategy for poverty reduction.  

Furthermore, from the colonial era, governments have been embarking on 

various land policies supposedly to guarantee security of access to land especially for 

its empowerment potentials. However, the result of such policies has left so much to 

be desired. In Nigeria, the land use Act of 1978 was promulgated to achieve equal 

access to land, simplify the management and ownership of land and assist citizenry 

irrespective of social status to realize aspiration of land ownership. However, Bello 

(2007) while reflecting on the Land Use Act of 1978 observes that the Act only 

guarantees equal accessibility to land only in concept. Ominrin (2002) shares a similar 

opinion that the extensive powers of control granted to State Governors could, if 

appropriately applied guarantee land availability to all citizens based on non-market 

criteria using the bureaucratic land allocation machinery. It has however been noted 

that public land management as contained in the provisions of land use Act of 1978 

give the government cheap control of much land but the allocation criteria are so 

exclusionary as to provide access only to a very small proportion of upper income 

earners particularly the educated elite, the politically influential and military 

personnel. Ominrin (2002) in another reaction opine that while indeed land has 

become easier and cheaper for public use under the Land Use Act of 1978, access to 

land for private developments appears to have become even more difficult than ever 

before. 

Despite all efforts to facilitate equitable access to land at reasonable cost, land 

accessibility by the majority of the urban poor is still a mirage. According to Ominrin 

(2002), the negative effect of inadequate and inequitable access to land in Nigeria are 

manifest in inefficient use of land resources, inequitable distribution of wealth, 

worsened housing condition, environmental degradation, poverty aggravation and 

regional imbalance in economic development. Mabogunje (2003) documents that the 

experience of inaccessibility which characterized urban land market have forced most 

urban dwellers into abject poverty owing to lack of legal titles for securing loans to 

invest either in construction of desirable shelter or purchase of equipment for 

economic pursuit. Bello (2007) found out that the participants in the informal sector 

were highly marginalized. Enemark (2007) studied integrated approach to land 

management in developing countries. His study identified land policies and land 

information as ingredient that can facilitate access to land. 

The quest of different governments to achieve equitable distribution of land 

resources among different groups of people and security of such right occasioned 

formal delivery system in which land is allocated to citizen by the government. In 

Nigeria, Land Use Act of 1978 was promulgated to act as an instrument of formal land 

delivery system. Under the Act, according to Aribigbola (2007), ownership and 
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management of land was transferred from individuals, families and communities to 

the government and by this land is vested under the control and management of the 

state government in Nigeria. In essence, the only recognized means of land delivery in 

the urban centres is the formal land delivery system. Rakodi (2002) observes that the 

formal rules of land supply are provided by the legislative framework that guides on 

tenure, transaction, registration and public land acquisition among other. Ward (2003) 

listed positive outcomes associated with formal title which include adequate 

protection against eviction, enhancement of land value, provision of incentives that 

stimulate investment in home improvement and consolidation and generation of 

greater access to credit by using the home as collateral on loans. Wanjohi (2007) 

affirms that formal land delivery enhances legal operation which enables all dealings 

to be safe and secure and keep cost of transaction low. Alston (1999) in a similar way 

affirms that formal land delivery supports wider market, enable owners to focus scarce 

resources on productive activities rather than defending their claim. 

However, Rakodi (2002) reports on Tanzania land market that access to land 

through the legal delivery system is often time consuming and cumbersome and it is 

illustrative of bureaucracy that give rise to significant transaction costs in terms of 

delays, fees, time and bribery which constrained supply and drive up prices beyond 

the reach of the majority of urban dwellers. Typical cost to be met on formal land 

allocation include fees for certificate of occupancy, registration fee, survey fee, deed 

plan fee and stamp duty among others. Wanjohi (2007) observes that in government 

land allocation, the principle of “first come first served” is supposed to be observed, 

but the procedure is bureaucratic and riddled with corruption. De Soto (2000) in his 

campaign for formal title to land emphasizes that when people do not own legal title 

to land, all development is fundamentally hampered and that property ownership is the 

foundation in which capitalism flourishes and advocated that once poor have managed 

to officially register their property in a legal way, doors are opened to other important 

possibilities such as getting loans and credit. 

Acquiring land through formal system may be too costly for the poor due to 

the array of professional undertakings that formal land acquisition entails (Antwi and 

Adams, 2003). Fekade (2000) is of the opinion that over the past three decades, policy 

makers and researchers have consistently witnessed poor performance of formal land 

management in providing land for urban development for all citizens and concluded 

that formal land delivery system in many third world countries is already lacking basic 

community infrastructure and that such system is hardly a realistic option for equitable 

distribution of land resources. According to De Soto (2002), major problems exist in 

the formal mechanism of land acquisition and housing in developing countries 

because the procedure for regularizing land ownership and obtain access to formal 

housing are lengthy and extremely complicated and that the involved cost might be 

too high making it impossible for poor people to formalize their dwelling.  

Fekade (2000) in his own opinion, formal land transaction is riddled with 

policy ambiguity, procedural complexity and prohibitive cost involved in obtaining 
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title which legalizes ownership of urban land. It is pertinent to note that population 

increase in urban areas has created a very high demand for land to a level the state 

allocation process cannot meet. Antwi (2000) affirms that formal supply of land has 

been far below the growing demand of urban needs and only a limited number of 

household benefited. Agbola (1987) records that over 92% of the best residential land 

in the government residential Estate of Apapa in Lagos is held by just 22% of the 

upper income earners in the area. Kironde (1994) highlighted factors that affect formal 

land delivery system negatively in Tanzania property market to include government 

failure to meet the growing demand for urban land by rapidly increasing population; 

bureaucracy and lack of transparency in land allocation system; stringent proposed 

house design; development conditions attached to government allocated land such as 

acquisition of building permit, submission of building plans to the authorities which 

require money and time. 

Akingbade (2007) examined land registration and cadastral information in 

Nigeria using Ondo State as a case study. His study revealed that users of land 

information are willing to pay more for improved products and services. Aribigbola 

(2007) studied land market and management of Akure using descriptive and 

regression analytical technique. He found out that time of acquisition of land is a 

significant predictor of accessibility to land. Bello (2007) examined participants of 

informal sector and accessibility to land. He adopted descriptive statistics and 

weighted score based on likert scale and Discrimant Function and found out that the 

informal participants were marginalized on the basis of their education, occupation 

type and income in the accessibility of both government and private lands. Aluko 

(2003) examined land policies in Nigeria and found out that land policy is counter-

productive and has failed to guarantee an equitable distribution of land among the 

citizenry. 

METHODOLOGY 

Survey research design was applied which involves the administration of 

questionnaires to the target population so as to extract necessary information for the 

study. The study focuses on analysis of constraints to land accessibility by the urban 

residents. The data required for the study comprised of primary data. The target 

population for the primary data is the population of land owners resident in the study 

area. Adopting random sampling technique, structured questionnaires were 

administered on Two hundred (200) land owners resident in the study area. The 

questionnaire, which is put on likert scale, contains questions majorly on problems 

that the respondents encountered while attempting to acquire land through the formal 

land delivery or formalize their right on land purchased through the informal land 

delivery system. Data were analyzed using factor analysis.  

Factor analysis is a technique applicable when there is a systematic 

interdependence among a set of observed or manifest variables and the researcher is 

interested in finding out something more fundamental or latent which create 
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commonality. Factor analysis attempts to identify underlying variables or factors that 

explain the pattern of correlations within a set of observed variables. Factor analysis is 

often used in data reduction to identify a small number of factors that explain most of 

the variance observed in a much larger number of manifest variables. The eigenvalue 

determines the principal components, which is orthogonally varimax, rotated to obtain 

more evenly distributed variables among components (Okpara, 2009). 

The mathematical procedure of factor analysis assumes that an n x n matrix 

“A” has eigenvalues “ ” if there exists a non-zero vector “X”, called an eigenvector 

associated with , for which: 

 ………………….equation 1 

From equation 1, it follows that the matrix {A - λI} is singular and therefore: 

 ………….equation 2 

Equation 2 is a polynomial equation in λ of degree “n” from which it follows that A is 

at most “n” eigenvalues. The polynomial Det (A - λ) is called the characteristic 

polynomial of “A”. Some roots of this characteristic equation are repeated and we 

have the algebraic multiplicity of the eigenvalue in the same way as the multiplicity of 

roots of polynomials. In the event that the multiplicity of an eigenvalue is greater than 

the dimension of the vector space spanned by its associated eigenvalues, then the 

matrix is defective. Solving the eigenvalue problem and associated eigenvectors is in 

general best achieved by solving the characteristic equation (Ebiringa, 2009). 

RESULTS AND DISCUSSION 

Out of a total of Two hundred questionnaires administered, only One hundred 

and eighty-six (186) were retrieved and found suitable for analysis. The aim of this 

paper is to identify the most deterministic individual factor or group factors that affect 

the land accessibility. The identification of this will be of immense use in making 

sound land related policies. The results of the factor analysis are presented in the 

following tables. 

Table 1: KMO and Bartletts test of sphericity 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.603 

Bartlett's Test of Sphericity Approx. Chi-Square 383.053 

  Df 55 

  Sig. 0.000 

Determinant   0.120 

Source: Field survey (2012) 

The Bartlett's test of sphericity and sampling adequacy are presented in Table 

1 and shows that the chi-square of 383.053 is significant at p<0.001indicating that the 

sample used is adequate. The Kaiser-Meyer-Olkin (KMO) another test of sample 

adequacy. Its value ranges from 0 to 1, for “perfectly inadequate” to “perfectly 

adequate” sample respectively (Alese and Owoyemi, 2004). The KMO is 0.603 and 
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indicates that the sample used is fairly adequate. The determinant of the matrix is a 

test of multicollinearity or singularity and its value must be greater than 0.00001 when 

there neither multicollinearity nor singularity. 

Table 2: Communalities 

  Initial Extraction 

High cost of purchasing land through informal market 1.000 0.698 

Government restriction on sale of land 1.000 0.582 

Lack of general layout in major areas of the city 1.000 0.703 

High cost of carrying out an approved land survey 1.000 0.639 

High cost of land title registration 1.000 0.756 

Unclear and complex land title registration process 1.000 0.821 

Demand of too many support documents for title registration 1.000 0.617 

Lengthy period of land title registration 1.000 0.830 

Preferential treatment of applicants by the land title registration officers 1.000 0.604 

Corrupt practices among the land officers 1.000 0.756 

Lack of easy access to finance 1.000 0.599 

Source: Field survey (2012) 

 

Extraction Method: Principal Component Analysis. 

Table 2 shows the communalities of the variables which indicate the 

proportion of the variance explained by the common factors. The values range 

between 0 and 1, with 0 indicating that the common factors (extracted) explain none 

of the variances in the variable and 1 indicating that the common factors explain all 

the variance in the variable. The result of the communalities shows that all the 

variables are well and completely fitted with the factor solution and none could 

possibly be dropped from the analysis. 

Table 3: Total Variance Explained 

Component 

  

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2.590 23.547 23.547 2.590 23.547 23.547 

2 1.662 15.111 38.658 1.662 15.111 38.658 

3 1.275 11.595 50.253 1.275 11.595 50.253 

4 1.057 9.611 59.864 1.057 9.611 59.864 

5 1.020 9.269 69.133 1.020 9.269 69.133 

6 0.892 8.106 77.239       

7 0.686 6.234 83.474       

8 0.646 5.874 89.348       

9 0.526 4.784 94.132       

10 0.406 3.686 97.819       

11 0.240 2.181 100.000       

Source: Field survey (2012) 

Extraction Method: Principal Component Analysis 

Table 3 shows that five (5) components were extracted under 1.020 eigenvalue 

minimum. The clustering of factors constituting constraints to land accessibility 

within the five components generated normalized cumulative sums of squared loading 

of 69.13%. This shows that the five (5) components depict 69.13% of the 
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characteristics of the eleven (11) isolated factors. In other words, 69.13% of the total 

variation in the level of land inaccessibility in the study area is explained by 

cumulative effect of the five components extracted. Thus, efforts to ameliorate 

difficulty in land accessibility should be targeted at the five major factors identified. 

Table 4: Rotated Component Matrix 

  

  

Component 

1 2 3 4 5 

Cumbersome and complex land title registration process 0.864     

High cost of land title registration 0.811     

High cost of carrying out an approved land survey 0.741     

Lack of general layout in major areas of the city  0.794    

Government restriction on sale of land  0.694    

Preferential treatment of applicants by the land title registration 

officers 

 0.643    

Demand for too many support documents for title registration   0.762   

Lack of easy access to finance   -0.601  -0.402 

High land price in the informal market  0.443 0.484 0.419  

Lengthy period of land title registration    0.906  

Corrupt practices among the land officers     0.865 

Source: Field survey (2012) 

Table 4 shows the loading of the factors into five principle components after 

suppressing factors with loadings less than 0.4 to ensure easy and quality of result 

interpretation. The figures in the table represent the correlation between the variables 

and their respective components, with value ranging from 0 to ±1. The higher the 

loading of a variable, the more correlated the variable to the component in question. 

While positive value indicates direct relationship, negative value represents inverse 

relationship. The factors - “Unclear and complex land title registration process”, 

“High cost of land title registration” and “High cost of carrying out an approved land 

survey” exhibit significant correlation loadings on Component 1. Considering the 

nature of the factors constituting Component 1, it would be discovered that they are 

related to costly land title registration process. Hence, “Costly land title registration 

process” is adopted as the component name.  

Also, factors - “Lack of general layout in major areas of the city”, 

“Government restriction on sale of land” and “Preferential treatment of applicants by 

the land title registration officers” possess significant correlation loadings on 

Component 2. The nature of the factors in Component 2 reveals that they are related to 

government or land officers’ activities. Hence, the name “Ineffective government 

policy” is adopted as the Component 2. Furthermore, “Demand for too many support 

documents for title registration”, “Lack of easy access to finance” and “High cost of 

purchasing land” are the main factors with significant correlation loadings on the third 

component. Therefore, “Lack of finance and title processing documents” was adopted 

as the name for Component 3. The remaining two components (4 and 5) are 

summarized into “Lengthy period of title registration” and “Corrupt practices among 

land officers” respectively.  
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CONCLUSION AND POLICY IMPLICATIONS 

The need to improve accessibility to land, through detail identification of constraints 

to security of land, was emphasized in this paper. The survey of land owners in Akure, 

the Capital City of Ondo State, Nigeria was carried out with specific attention on their 

perception of the significance the Eleven (11) constraints to land accessibility posed in 

the questionnaire. Principal Component Factor Analysis was used to reduce factors 

into Five (5) major components for ease of inference and deduction. A major 

conclusion in this paper is that land in the Akure informal property market is generally 

expensive while the process of title registration is cumbersome and costly. It is 

obvious that the State government cannot meet up with the demand for land and this 

has made most prospective land owners to resort to informal land delivery system. 

Nevertheless, registering titles on such lands has constituted a great challenge to 

secure land accessibility. The unduly long period it takes to register land title, lack of 

finance and demand for grossly too many support documents are also major 

constraints to land accessibility.  

In summary, the five major factors were identified as areas of possible policy 

targets to enhancing access to land by the urban residents namely “Costly land title 

registration process”, “Ineffective government policy”, “Lack of finance and title 

processing documents”, “Lengthy period of title registration” and “Corrupt practices 

among land officers”. In view of this, the study recommends as follows: 

 Government should establish a framework that ensures a stress-free, simplified 

and relatively cheaper land title registration process reducing the number of 

stages that an application will pass through before title can be perfected and 

streamlining the operations of all the professionals involved in title 

registration so as to prevent conflict of professional undertakings and undue 

extortion. 

 The government should intensify effort at monitoring the operations of land-

allied professionals especially with respect to chargeable fees in the course of 

title registration through collaborative synergy with Association of 

Professional Bodies of Nigeria (APBN). 

 Government should not see land title registration as a mean to generate 

revenue, but rather as a way of improving the general economy through 

optimum use of land.  

 The demand for too many documents during title registration should also be 

looked into to reduce the associated cost both financially and in term of the 

waiting period.  

 The government should therefore put policy in place to ensure city is well 

planned and layouts clearly defined especially in the urban fringe.  

 Furthermore, measures that overcome the challenges of land policy 

implementation should be in place for a sustainable accessibility to land. 
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INVESTIGATING OPTIMUM CONDITIONS FOR 

PUBLIC-PRIVATE PARTNERSHIP IN HEALTH, 

EDUCATION AND HOUSING SECTORS IN NIGERIA 
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2
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Department of Quantity Surveying, Ahmadu Bello University, Zaria, Nigeria 

Although many PPP (Public-Private Partnership) projects in the developed countries 

are regarded as successful and the drivers of success have become subject of 

extensive investigation, little is known about the relative importance of these success 

factors in developing countries such as Nigeria. This is particularly noteworthy given 

that previous studies indicated incongruence between the cross-cultural features of 

PPPs which suggested inapplicability of the UK Private Finance Initiative (PFI) 

model in other countries. Therefore, it is essential that adequate attention is given to 

identification, understanding and management of the specific drivers at national and 

sectoral levels. This research investigates the optimum conditions for PPPs to thrive 

in various infrastructure sectors in Nigeria. The study focused on the health, education 

and housing sectors. Questionnaire survey was adopted to elicit information from 

PPPs practitioners within the Nigerian construction industry. The identified 

conditions, through extensive literature review, were rated on five point likert scale 

and the responses were analysed using Relative Importance Indices and Mean Score 

Values. The results revealed that acceleration of project development is the most 

attractive factors for adopting PPPs in health and housing sectors while that of 

education sector was benefit to local economic development. Prolong delays due to 

political debate/interest was ranked as the most negative factor for adopting PPP in 

education and health sectors with high risk of relying on private sector as the most 

negative factor for housing sector. The research concluded that a ‘one-size-fit-all’ 

approach is inappropriate for success of PPPs and recommends further sector specific 

studies that will ensure sustainable growth of PPPs in Nigeria. 

Keywords: driving force, infrastructure, optimum condition, public-private 

partnership, sector 

INTRODUCTION 

Nigerian Government, having considered the dearth of infrastructure requirement in 

the country, has placed high premium on the adoption of public-private partnerships 

(PPPs) for delivering public infrastructures and services. For example, infrastructure 

sectors such as transport, education, housing and health have taken PPP options into 

account when selecting delivery models for their provision. In the past, many of the 

researches conducted to investigate the success factors or the drivers for adopting 

PPPs have mainly focused on the developed world, such as the UK (Li et al.,2005 

a&b), Australia (Jefferies et al., 2002; Jefferies, 2006,) and Hong Kong (Yuan, et al., 

2009; Chan et al., 2010). The studies suggested that many of the PPP projects in the 
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developed countries are regarded as being successful and the drivers of success have 

become subject of extensive investigation (Keene, 1998; Qiao et al., 2001; Cooke-

Davis, 2002; Jefferies et al., 2002; Jefferies, 2006; Toor and Ogunlana, 2008). 

However, little is known about the relative importance of these success factors in 

developing countries such as Nigeria (Ibrahim et al., 2006a). In Nigeria, the outcomes 

of application of PPPs have varied. Successes have been recorded in some instances; 

for example the Murtala Muhammed International Airport Terminal project in Lagos 

(Adetola, et al, 2011). On the other hand, there have been several other attempts made 

by different State Governments to provide infrastructure which have not been 

successful; for example the attempts to provide hostel accommodation in the 

universities through PPPs.  

Previous studies have indicated incongruence between the cross-cultural features 

(Eaton et al., 2007; Gunnigan and Eaton, 2006, Gunnigan and Rajput, 2010) and risk 

factors (Ibrahim et al., 2006b) of PPPs which suggests inapplicability of the UK PFI 

model in other countries. In addition, the demonstration that PPP success factors are 

isomorphic (i.e. similar in form but genetically different, as between the UK and 

Nigeria) suggests considerable potential for useful cross-country learning regarding 

PPPs. However, Eaton et al. (2006a; 2006b) contend that the development of a 

‘generic’ and ‘internationalised’ PPP approach is almost impossible to achieve and 

that non-recognition of existing exogenous features of a local area is a recipe for 

potential operational failures. Therefore, despite the evidence of similarity in PPP 

success factors, it is essential that adequate attention is given to identification, 

understanding and management of the specific drivers at national and sectoral levels. 

This, therefore, supports the development of ‘modified individual’ approach for each 

infrastructure sector in each country as suggested by Eaton et al. (2006a). Hence, this 

paper presents the findings of a study to investigate the optimum conditions for 

implementing PPPs in various infrastructure sectors in the Nigerian Construction 

Market with a view to enhancing value for money. The optimum conditions 

considered in this paper includes attractive factors, negative factors, 

privileges/attractive for private sector involvement, driving forces for PPP adoption, 

and measures that enhance the achievement of value for money in PPPs. 

LITERATURE REVIEW 

Concept of PPP 

Public private partnerships (PPP) are not a totally new concept in infrastructure 

development. In fact, the first PPP in modern history was the concession formed in 

1854 to construct and operate the Suez Canal as well as supply of drinking water to 

Paris (Levy, 1996; Tang, Shen &Cheng, 2010). Pressure to change the standard model 

of public procurement arose initially from concerns about the level of public debt, 

which grew rapidly during the macroeconomic dislocation of the 1970s and 1980s. 

Hoppe, Kusterer and Schmitz (2011) reported that over the last two decades, 

governments in an increasing number of countries across the continents initiated 

public–private partnerships to involve the private sector in the provision and building 

of an infrastructure and subsequently operating it to provide public goods or services. 

PPPs originated in the United Kingdom with the development of mines in an 

arrangement which came to be known as the Public Finance Initiative (PFI) between 

the government and a merchant bank several centuries ago (Jacoby, 2000; Carrillo et 

al., 2006; Yusuf, 2011).  
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The concept of public–private partnerships (PPPs) dates from the end of the twentieth 

century. Countries such as Bulgaria, Canada, Croatia, Czech Republic, Finland, 

France, Germany, Greece, Hungary, Ireland, Italy, Netherlands, Poland, Portugal, 

Romania, Slovenia, Spain, US and the UK began to improve their local economies 

and combat poverty through PPPs (Grimsey and Lewis, 2004). These schemes are 

sometimes referred to as PPP, P3 or P
3
 in Canada and the US.  In India the model 

being adopted is called Public–Private Community Partnership (PPCP) model, this 

involve situation whereby both the Public and private operators work together to 

provide for social welfare by eliminating the prime focus of private players which is 

profit oriented. 

Public-Private Partnership Practice 

Public–private partnerships (PPPs) have long been advocated and analyzed as 

organizational solutions to pressing societal problems that call for the comparative 

advantages of government, private business, and civil society. 

In many countries where Public-private partnerships (PPPs) are yet to be fully 

implemented or appreciated it has been viewed as an alternative to traditional 

procurement system. PPPs have been used in the developed countries in the provision 

of  infrastructure services in  different sectors such health (specialised healthcare 

delivery services, provision of hospitals) as in the UK,  transport sector ( in the 

provision of toll roads, rail or metro lines ,bridges, airport, maritime, tunnels) as in the 

US and Asia, education ( provision schools, libraries and museums), water sector 

(provision of filtration plants, irrigation of farms, large sewage treatment, pipelines for 

transportation, water supply), public administration (courts, police stations), and 

prisons. 

Major public infrastructure projects have been undertaken through PPPs in developed 

countries which includes the Airport Link, Cross City Tunnel, Lane Cove Tunnel, 

Sydney Harbour Tunnel and M2 Hills Motorway Sydney, all in Australia; the 407 

ETR toll road in Toronto, the Royal Ottawa Mental Health Centre in Ottawa, the 

William Osler Hospital in Brampton, Ontario and the Viva bus rapid transit network 

in York Region, also in Ontario, Canada. Others include the West-Link Bridge on 

M50 motorway in Dublin, Ireland, the California State Route 125, San Diego Central 

Park, New York City; Chicago Skyway Bridge, Chicago and the Indiana East-West 

Toll Road in Northern Indiana all in the United States (Fashola, 2007).  Over the last 

ten years the United Kingdom is estimated to have expended over £33 billion on the 

development of new public infrastructure through the private sector. India has with 

PPP executed 393 projects worth US$36.20 billion and comprising 198Roads, 

54Ports,8Airports, 3Railways, 35Power, 69 Urban Infrastructure and 26 others ( 

Fashola, 2007; Nigerian Institute of Quantity Surveyors(NIQS), 2010). 

PPP application and experience in Nigeria 

Experience has shown that Public-Private Partnerships in Nigeria is not too glooming 

and at the same time not doomed but the decaying nature of infrastructure in Nigeria 

and the constraints on Government finances has called for the combined efforts of 

both the public and the organised private sector to finance infrastructure development. 

This has become unavoidable in many parts of the world owning to the fact that 

government alone cannot aggregate the required and sufficient resources to meet the 

infrastructure demand of the country.  World Bank posited that the enlarged European 

Union will require up to $500 billion to provide additional public infrastructure which 

include schools, roads, hospitals, railways and others. But in Nigeria, Mr. Remi 
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Babalola, the Minister of State for Finance in 2008 disclosed that Nigeria requires 

about $100 billion (N11.70 trillion) to address only four infrastructure areas 

considered critical: Power -US$18 – 20 billion; Rail -US$10 billion; Roads-US$14 

billion; and Oil and Gas -US$60 billion. 

In Nigeria there has been a success story, second terminal of the local wing of the 

Murtala Mohammed International Airport in Lagos through BOT concession was 

awarded to Bi-Courtney Aviation Services in 2003 and the project comprises an 

Airport Terminal Building, a Multi-Storey Car Park and an Apron. This has been 

completed and operational since 2007. Lagos State Government has also started 

exploring the various Public Private Partnership options through Build Operate and 

Transfer (BOT) arrangements and this has been demonstrated in the just completed 

Lekki Concession Company (LCC) project, on the Lekki-Epe toll road. The same 

government invested a huge sum of US$ 100 million in the transport infrastructure in 

form of Bus Rapid System (BRT) which has been reported to be yielding annual 

revenue of at least US$ 50 million (Fashola, 2007). Though, virtually all these projects 

were greeted with one difficulty or the other but they are still successful and 

operational. 

Optimum conditions for adopting PPPs 

Combinations of drivers, success factors, enhancement of value for money, negative 

and positive factors influencing the attractiveness of PPPs are hereby refers to as 

optimum conditions for adopting PPP by this study. All these have been well studied 

globally most especially in the developed countries (Jefferies, 2002; Li et al., 

2005b;Chan et al., 2009; Cheung et al., 2009; Liu and Wilkinson, 2011). Thus, the 

study x-rayed the overseas studies on PPPs adoption to identify the optimum 

conditions for PPPs to thrive in Nigeria. Investigating optimum conditions for PPPs 

adoption in Nigeria is highly imperative and required adequate attention as there is no 

single PPP model that is suitable for different sectors or countries (Eaton et al., 2007).  

Many authors from diverse countries have identified different drivers, success factors 

both negative and positive for adopting PPPs in different sectors and countries, the 

following are summary of some those positive factors:  Appropriate risk allocation 

and risk sharing ( Grant, 1996; Qiao et al., 2001; Li et al., 2005b; Chan et al., 2009);  

Competitive procurement process aimed at reducing total project cost (Kopp, 1997& 

Gentry and Fernandez 1997; Jefferies et al., 2002; Li et al., 2005b); avoiding delays 

and cost overruns (Tiong and Alum, 1997); Government involvement by providing 

guarantees (Stonehouse et al., 1996; Zhang et al., 1998; Kanter, 1999; Qiao et al., 

2001); reduces public sector money tied up in capital investment (Li et al., 2005b);  

accelerate project development (Askar and Gab-Allah, 2002; Li et  al., 2005b; Liu and 

Wilkinson, 2011); improve buildability, quality of services and maintainability (Askar 

and Gab-Allah, 2002; Li et al., 2005b; Chan et al., 2009; Cheung et al., 2009 ); 

facilitates creative and technical innovation approaches  (Tiong et al., 1992; Birnie, 

1999); benefits local economic development ( Salzmann and Mohamed, 1999; HM 

Treasury, 2000; Liu and Wilkinson, 2011); Technology transfer  (Qiao et al., 2001; Li 

et al 2005b); Value for money (Grimsey and Lewis,2005; Binza, 2008; Yuan et al., 

2009); Transparency in the procurement process (Kopp, 1997; Gentry and 

Fernandez,1997; Manalingam, 2010); commitment (Hardcastle et al., 2005).  

The literature reviewed also uncovered some obstacles/barriers/negative factors 

hampering successful implementation of PPPs in different countries such as in Burnes 

and Coram  (1999) in a research carried out in UK to  identified barriers to 



Public private partnership 

1265 

partnerships in the public sector  within the UK construction industry. Burnes and 

Coram (1999) argued that the barriers are product of four factors: the lack of 

experience among both purchasers and providers of long-term partnership 

arrangements; the risk-aversive nature of the public sector; the pressure on 

departments from ministers to minimise risk; and government guidelines on 

competitive tendering which make it difficult to enter into long-term agreements. 

Also, in another research conducted in the UK by Li et al. (2005b), it was submitted 

that lack of experience and appropriate skill on implementation of PPP is a common 

obstacle hampering the use of PPPs by the public authorities.  Li et al. (2005b) 

identified further other barriers to PPP such as imposing excessive restriction on 

participation; high risk relying on private sector; high participation costs are incurred; 

Leads to higher direct charges to users; May lead to high project costs (Ezulike et al., 

1997; Birnie, 1999; Public Services Privatization Research Unit, 2000). 

Mahalingam (2010) in his study of PPP experiences in Indian cities, identified some 

Barriers which includes: Distrust between public and private sectors, Lack of political 

will, Absence of an enabling institutional environment, Lack of public sector capacity, 

Poor project design and structuring as obstacles to PPPs adoption. 

Value for money (VFM) is one of the essential requirements for adopting PPP in the 

provision of basic infrastructures (Binza, 2008). To meet this important requirements 

for achieving VFM in any PPP projects, PPP projects should be awarded through 

competitive and transparent procurement process aimed at reducing total project cost. 

This should be done in an environment where various bidders bid for the construction 

of the project, and  appropriate risk allocation mechanism  adopted so that risks are 

allocated and shared reasonably between the public and private sector ( Grant, 1996; 

Qiao et al., 2001; Li et al., 2005b; Binza, 2008;  Chan et al., 2009) using best 

economic appraisal techniques. Among other factors considered for achieving VFM in 

this research, Grimsey and Lewis (2004) identified six determinants of VFM as 

submitted by (Arthur Andersen, 2000). These include: risk transfer; long-term nature 

of contracts; competition; performance measurement and the use of an output 

specification; performance measurement and incentives; and private party’s 

management skills. 

RESEARCH METHODOLOGY 

The paper adopted quantitative research design with questionnaire chosen as the data 

collection instrument. The research considered stakeholders (which include 

consultants, contractors and clients) who have been involved in the construction and 

PPP projects with requisite experience on the use of PPP in different sectors since its 

introduction to Nigeria as the unit of analysis. This due to the fact that PPP 

procurement methods are still at formative stage in Nigeria and as such the required 

expert knowledge of PPP is constrained. The identified key stakeholders include PPP 

financiers, advisors, infrastructure concession companies and clients with the required 

knowledge and expertise to comment on the optimum conditions for PPP in different 

sectors in Nigeria. Since there is no any comprehensive list or database of all the 

stakeholders or organisations involved in PPP projects in Nigeria due to the infancy 

nature of PPPs, a purposive but convenience sampling technique was used for data 

collection as suggested by Ibrahim et al. (2006). 

The complete questionnaire was divided into three sections: - questions about 

respondents, individual and organizational background and experience; questions 



Oyewobi et al. 

1266 

about PPPs optimum conditions in various infrastructure sectors in Nigeria: - and 

questions requesting for suggestions and comments on ways of ensuring successful 

delivery of PPP projects. The respondents were asked to rate the identified features of 

PPPs based on a 5 point Likert rating scale ranging from 1 “no importance” to 5 “very 

important”. 

A total of 100 questionnaires were administered to the respondents who were either 

familiar with or involved in PPP implementation. The questionnaires were 

administered during workshop organised by the Nigerian Institute of Quantity 

Surveyors (NIQS) on Public Private Partnership Approach to Infrastructure Provision 

in Nigeria and also workshop organized by the Federal Capital Territory, Abuja 

chapter of NIQS tagged Infrastructure Concession: A tool for Sustainable Economic 

Stability Prospects and Challenges. 

 To guarantee homogeneity and common comprehension of the questionnaire, the 

working definition of PPP and the aim of the research were included in the 

questionnaire. Overall, 44 questionnaires were returned, of which 39 were properly 

answered and usable. This represents a 39% effective response rate. From the 

respondents whose questionnaire were analysed, 25 worked in the public sector while, 

14 worked with the private sector. Idrus and Newman (2002) considered any 

questionnaire in the range of 20% to 30%  to be adequate for research in construction 

industry. Similar questionnaire survey carried out in the UK by Li et al (2005a) 

received a response rate 11%. 

RESULTS AND DISCUSSION  

In this research, the identified optimum conditions for PPPs through extensive 

literature review, were rated on five point likert scale and the responses were analysed 

using Mean Score Values, Standard Deviation and Relative Importance Indices. The 

standard deviation (SD) was used to measures the variability of the responses and it 

also demonstrated how clustered the response values were around the means for each 

PPP optimum conditions identified factors. Higher Standard Deviation is often 

interpreted as higher disparity. The ranking of optimum conditions for PPP in Nigeria 

was based on arithmetic mean value scores. A lower value indicates a lower level of 

importance. The optimum conditions considered by this research includes: attractive 

factors, negative factors, privileges/attractive for private sector involvement, driving 

forces for PPP adoption and measures that enhance the achievement of value for 

money in PPPs. 

Attractive factors for adopting PPP instead of traditional procurement; 

The analysis of survey response data produced mean importance values for the 15 

attractive factors for adopting PPP instead of traditional procurement ranging from 

housing (2.94 to 4.26), health (2.60 to 4.60), education (2.85, to 4.42) and  sectors 

(2.20 to 4.40). The PPP acceleration of project development was ranked first as an 

attractive factor for adopting PPPs. However, benefit to the local economic 

development is ranked as the most attractive factor for adopting PPP in education 

sector. Research has shown a positive correlation between availability of 

infrastructure and growth rates, development indices and income level of most 

economies. These could be seen in the miraculous transformations of Japan, Hong 

Kong, the Republic of Korea, Singapore, Taipei, China, Thailand, Malaysia and the 

People’s Republic of China which have been attributed to substantial investment in 

physical and social infrastructure, some of which were developed through PPP.  



Public private partnership 

1267 

Table 2: Attractive factor for adopting PPP  
 

Optimum Conditions 

 

Housing sector 

Mean score   Rank           

 

Health sector 

 

Mean Score    

Rank          

 

Education sector 

Mean Score   Rank       

 

Others 

 

Mean Score  

Rank 

Attractive factors for adopting PPP 

instead of traditional procurement 

    

     

accelerate project development 4.26                1 4.60           1 4.42          2 4.40                1 

benefit to the local economic 

development 

4.21                2 4.60           2 4.71          1 3.00                2 

technology transfer to local enterprise 3.78                6 4.20           3 4.42          3 3.00                3 

Provided an integrated solution 4.05                3 4.20           4 4.00          6 2.80                4 

transfer risk to the private partner 3.52                9 4.00           5 3.57         13 2.80                5 

improve maintainability 3.68                7 4.00           6 4.00          8 2.80                6 

Facilitate creative and innovative 

approaches 

3.84                4 3.80           8 4.00          5 2.80                7 

reduce public money tied up in capital 

investment 

3.42              10           3.80           7 4.00          4 2.80                8 

solve the problem of public sector 

budget restraint 

3.63               8 3.60         11 3.71         12 2.80                9 

Save time in delivering the project 3.84               5 3.60          9 4.00          7 2.60               10 

Non recourse or limited recourse to 

public funding 

 3.36            12 3.60        10 3.71          9 2.60               11 

reduce public sector administration 

costs 

3.26             14 3.20        14         3.42        14 2.60               12 

Cap the final services cost 3.36             11 3.20        12         3.71        11 2.40               13 

improve buildability 3.31             13 3.20        13         3.71        10 2.20               14 

Reduce the total project cost 2.94             15 2.60        15         2.85        15 2.20               15 

Negative factors for PPP arrangements 

As shown in table 2, lengthy delays due political, social and legal debate/interest 

emerged to be the most negative factor for adopting PPP arrangements in health, 

education and other sectors (mean value 4.0, 4.40 and 3.00), while high risk relying on 

private sector ranked as the most negative factor for PPP arrangements in housing 

sector (mean value 3.59). Timothy (2009) reported that, lengthy delay in negotiation is 

one of the most negative factors for adopting PPP arrangements in housing delivery in 

Abuja.  

Table 3: Negative factors for adopting PPP 
Negative factors for adopting PPP 

arrangements 

Housing sector 

Meanscore Rank           

Health sector 

MeanScoreRank          

Education sector 

Mean Score   Rank       

Others 

MeanScoreRank 

Lengthy delays because of political, 

social and legal debate 

3.54              2 4.00         1 4.42           1 3.00                1 

High risk relying on private sector 3.59              1 3.80         2 3.85           2 2.80                2 

Higher charge to the direct users 3.22              4 3.60         3 3.71           4 2.80                3 

Reduce project accountability 3.31              3 3.60         5 3.57           6 2.60                4 

High project costs 3.22              5 3.60         4 3.85           3 2.60                5 

High participation costs 3.04              7 3.40         6 3.57           5 2.40                6 

A great deal of management time spent 

in contract transaction 

2.95              9 3.00         7 3.28           7 1.80                7 

Less employment position costs 2.81             11 2.80         8 2.85           9 1.80                8 

lengthy delays in negotiation 3.00              8 2.60         9 3.14           8 1.20              10 

Excessive restrictions on participation 2.90             10 2.40       10        2.71          10 1.20                9 

Confusion over government objectives 

and evaluation criteria 

2.72             12 2.40       11        2.57          11 1.00              11 

Very few schemes have actually 

reached the contract stage 

3.04              6 2.20       12        2.00          12 1.00              12 

Lack of experience and appropriate 

skills 

2.54             13 2.00       13        1.57          13 .80                13 
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Privileges/attractions for private sector involvement in PPP; 

The analysis of survey response data produced mean importance values for 5 

identified (from literature) privileges/attractions for private sector involvement in PPP 

ranging from housing (3.04 to 3.54),  health (1.60 to 4.20), education (3.28 to 4.28) 

and other sectors (1.20 to 3.80). Table 4 shows that the government guarantee ranked 

as the most privileges/attraction for private sector involvement in PPP (mean value 

3.54, 4.20, 4.28 and 3.80) and this is the most fundamental issue tends to attract 

private promoters or PPP agencies in most countries that have relatively long history 

of PPP in infrastructure development programme. The government’s assistance that 

public-sector procurement is carried out on the basis of PFI or PPP contracts is 

designed to ensure that the public-sector borrowing requirement is limited. The 

concession agreement is regarded as the “heart” of a BOT project as it determines the 

commercial viability and profitability (Ibrahim et al, 2007). A concession agreement 

includes the government guarantees. The host government offers guarantee to the 

private promoters (concessionaire) like supporting loans, guarantees of minimum 

operating income etc. 

Table 4: Privileges /attractions for private sector involvement in PPP 

 
Privileges /attractions for private sector 

involvement in PPP 

Housing sector 

MeanScore Rank           

Health sector 

MeanScoreRank          

Education sector 

Mean Score   Rank       

Others 

MeanScoreRank 

Government guarantee 3.54              1 4.20        1 4.28           1 3.80        1 

Incentive of new market penetration 3.45              3 3.60        2 3.57           3 2.80        2 

government assistance in financing 3.45              4 2.60        3 3.85           2 2.80        3 

Government sponsorship 3.54              2 2.40        4 3.28           4 2.80        4 

Tax exemption or reduction 3.04              5 1.60        5 3.28           5 1.20        5 

 

Driving forces leading to the adoption of PPP 

The analysis of survey response data produced mean importance values for the 8 

driving forces leading to the adoption of PPP ranging from housing (2.95 to 4.31), 

health (2.20 to 4.40), education (3.00 to 4.57) and other sectors (1.40 to 4.80). High 

quality of services required is ranked as the most driving force leading to the adoption 

of PPP in the survey analysis (Table 4, mean values 4.31, 4.40, 4.57 and 4.80) in all of 

the sectors, this certainly a fundamental requirement for establishing and sustaining 

PPP implementation in any country. Holmes et al (2006) stated that in health, the 

intentions of PFI/PPP procured premises is to improve the quality of services by 

utilizing a wider range of providers and learning good ideas and better techniques. He 

further argued that the purpose-build centres that were provided in the 1960s and 

1970s are now relatively small, out of date, in poor repaired and fail to meet 

legislative and other requirement on issues such as access and sustainability. Contract 

should be based upon principle of fairness, mutual trusts and team work and a 

construction taskforce on “Rethinking construction” promoted the concept of 

partnering. These concepts, together with a tight control on public sector borrowing, 

provides the drivers towards the PFI/PPP as a major procurement tool for new build in 

the UK (Holmes et al, 2006). The primary objectives of PPPs is to facilitate the 

delivery of high quality public facilities and services by the private sector over an 

extended period of time at a cost that represents value for money, whilst at the same 

time transferring an appropriate level of risk to the private sector (Ibrahim et al, 2006). 
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Table 5: driving forces leading to the adoption of PPP 

 

 

Measures that enhance the achievement of value for money in PPP 

Efficient risk allocation is ranked as the measure tends to enhance the achievement of 

value for money in PPP project (mean values 4.20, 4.20, 4.71 and 4.00). 

Charoenporpattana and Minato (2009) suggested that key issues to be carefully 

considered in PPP project is the management of the schemes. Charoenporpattana and 

Minato (2009) submitted further, that efficient risk allocation also tends to enhance 

the achievement of value for money in PPP project and this is certainly the 

fundamental requirement for attracting foreign investors. 

According to Ibrahim (2005) government transfers most of the risk to the private 

sectors; therefore the degree of control over the risk is an important factor that should 

be considered while allocating risk. As a general approach to risk management and 

allocation, the risk should be transferred to the party that is best able to control it. And 

this has brought us to conclusion that efficient risk allocation and transfer tends to 

enhance the achievement of value for money in PPP projects. 

Table 6: Measures that enhance the achievement of value for money in PPP projects 

DISCUSSION OF FINDINGS 

The research work in this paper presents the perceptions of stakeholders or PPP 

practitioners in Nigeria with respondents from both the public and private sector on 

their perception of the identified optimum conditions to PPP projects. A total of 39 out 

44 survey questionnaires returned were good enough for the analysis as discussed. 

The results generated from this questionnaire survey exercise was in tune to the 

submission and findings of  the research conducted in the UK (Li , 2003; Rukuts, 

2004; Li et al., 2005b, Carrillo et al., 2008),  Ireland (Gunnigan and Eaton, 2006)Hong 

Kong (Chan et al., 2010)  and New Zealand (Liu and Wilkinson, 2011).  The findings 

were compared to show that the result of this survey is generic and consistent with the 

findings of the previous authors (Li , 2003; Rukuts, 2004; Li et al., 2005b, Gunnigan 

and Eaton, 2006; Carrillo et al., 2008; Chan et al., 2010, Liu and Wilkinson, 2011) . 

Optimum conditions Housing sector 
Mean ScoreRank           

Health sector 
MeanScoreRank          

Education sector 
Mean Score   Rank       

Others 
MeanScoreRank 

Driving forces leading to the adoption of 

PPP 

 

 

 

 

 

 

 

 

High quality of services required       4.31       1 4.40        1 4.57           1 4.80     1 
Inefficiency because of public monopoly 

and lack of competition       3.77       3 4.20        2 4.00            4 
3.00     2 

Shortage of government funding       3.90       2 3.60        3 3.71           5 3.00     3 

Social pressure of poor public facilities       3.59       5 3.40        4 4.00           3 2.80     4 

Economic development pressure of 
demanding more facilities       3.72       4 3.20        6 4.14           2 

2.80     5 
Lack of business and profit generating skill 

in the public sector       3.31       6 3.20        5 3.71           6 
2.60     6 

Private incentives       3.18       7 3.20        7 3.57           7 2.60     7 

Avoid public investment restriction       2.81       9 2.80        8 3.28           8 2.20     8 
Political pressure       2.95       8 2.20        9 3.00           9 1.40     9 
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The most attractive factor revealed by the research is acceleration of project 

development, Liu and Wilkinson (2011) in their research carried out in New Zealand 

submitted that private sector have the opportunities of accelerating infrastructure 

provision by making use of their project finance techniques and instruments as 

additional charges either on taxes or rate will only bring more hardship and negative 

impacts on the economy. Askar and Gab-Allah (2002) and Li et al. (2005b) supported 

the argument that PPPs provide government opportunities to advance priority 

infrastructure projects for economic development without making the initial payment 

or bearing the total cost. The results also indicated that the optimum positive 

conditions for adopting PPPs in Nigeria is in its acceleration of development and 

benefit for local economics and social development. The findings also affirm the 

earlier assertion of Li et al (2005b) and Liu and Wilkinson (2011) that PPP adoption 

improves local economic and social development. 

From the results of the analysis Lengthy delays in either negotiation or approval as a result of 

political/social or legal debate was ranked as the most negative factor impeding successful 

adoption of PPPs, this followed by high risk relying on private sector to provide all the 

enabling environment. The lengthy lead time in making PPP projects a reality could also be 

traced to unavailability of workable mechanisms and frameworks for procuring PPPs at the 

early stage to remove bottlenecks in the transaction and eliminate poor project definition by 

the proponents (Aziz, 2007; Kwak et al., 2009; Liu and Wilkinson, 2011). The result was in 

tune with the submission of (Li, 2005a&b; Chan et al., 2010; Liu and Wilkinson, 2011).These 

findings reveal that this negative factor was important irrespective of the different cross-

cultural attitudes. 

 

Measures that enhance the 

achievement of value for money in 

PPP projects 

Housing sector 

Mean Score 

Rank           

Health sector 

MeanScoreRank          

Education sector 

Mean Score   

Rank       

Others 

MeanScoreRank 

efficient risk allocation 4.22         1 4.20        1 4.71         1 4.00     1 

Optimal use of asset and project 

efficiency 
3.95         3 4.00        2 4.42         2 3.00     2 

private sector technical innovation 3.72         8 4.00        3 3.85         7 3.00     3 

private management skill 3.95         2 4.00        4 4.14         4 3.00     4 

Competitive tender 3.86         6 4.00        5 4.28         3 3.00     5 

profitability to the private sector 
3.54        12 4.00        6 4.00         5 2.80     6 

Early project service delivery 3.81         7 3.80        9 3.71         11 2.80     7 

out based specification 3.90         5 3.80        7 3.71         9 2.80     8 

Level of tangible and intangible 

benefits to the users 
3.95         4 3.80       10 3.42         14 2.60     9 

improved an additional facilities to the 

public sector 
3.68         9 3.80        8 3.85         6 2.60    10 

long term nature of contract 3.27        16 3.60       11 3.42        15 2.60    12 

risk transfer 3.59        10 3.60       12 3.57        12 2.60    11 

Low shadow tariffs 3.50        13 3.60       14 3.71        10 2.40    13 

Nature of financial innovation 3.13        17 3.40       13 3.42        13 2.20    14 

Off the public sector balance sheet 3.54        11 3.20       15 3.85         8 2.20    15 

Environmental consideration 3.40        15 3.20       16 2.85        18 2.20    17 

Low project life cycle cost 3.45        14 2.80       17 3.00        16 2.20    16 

Reduction in disputes, claims and 

litigation 
2.77        18 2.80       18 3.00        17 1.80    17 



Public private partnership 

1271 

Government guarantee is the most privileges/attraction for private sector involvement 

in PPP and according to Fishbein and Babber (1996) no private investor would like to 

join an infrastructure project without any mitigation mechanism or support from 

government.High quality of services required is ranked as the most driving force 

leading to the adoption of PPP, the finding was in tune with (Askar and Gab-Allah, 

2002; Chan et al., 2009; Cheung et al., 2009; 2010) they, asserted that private sectors 

are geared towards better and improved maintenance of public assets through proper 

execution of efficient design of public facilities. 

Efficient risk allocation is ranked as the measure tends to enhance the achievement of 

value for money in PPP project and this was supported by Grimsey and Lewis (2005) 

who argued that the optimal allocation of risk is the key objective of all PPPs and the 

value of transferable risk needs to be included in the PPP arrangements. Efforts geared 

towards achieving efficient risk allocation has been identified as a significant driver 

for PPP adoption in a wide range of practical PPP guidance materials and academic 

publications (Cheung et al., 2009; European Commission, 2003; United Nations 

Economic Commission for Europe, 2004). 

CONCLUSION AND RECOMMENDATION 

PPP is increasingly gaining popularity and becoming the most preferred method for 

procuring public infrastructure and social amenities projects across the globe, hence 

gaining recognition as a special vehicle to finance much-required public infrastructure 

worldwide. Not all PPP projects are always a failure or success and the required 

conditions for carrying out different PPP projects are not the same since’ one-size-fits-

all’ is not applicable to some of these PPP projects and they are exposed to different 

positive and negative factors. The need to identify optimum conditions for PPP 

projects is therefore becoming an important issue for both research and practice also 

in Nigeria. 

Thus, the research concluded that the identified optimum conditions are very relevant 

not only to European and Asian continents but also to African countries. Though, 

some of the conditions ranking differ across continent most especially Europe and 

Asia and may be accounted for by the infancy nature of PPP adoption in Nigeria as a 

country in procuring public infrastructure. Finally, the research also concluded that the 

most attractive factor for PPPs in Nigeria is the acceleration of development brought 

by the procurement method. Lengthy delay due to political/legal or social debate was 

revealed to be the most negative factor for adopting PPP.  High quality of services 

generated by PPPs was the main driver leading to PPP adoption and lastly, to enhance 

value for money there must be efficient mechanism in place for allocating risk 

efficiently. 

The research recommended that, given the amount of importance the respondents 

attached to high quality of service required by the citizens as well as PPP accelerate 

project development, it is therefore crucial for the Nigerian government to recognize 

PPP as a catalyst for infrastructure development. Also, it is important for the PPP 

participants to allocate the Risk to the person or sector that is best able to manage it 

and guarantee also should be maintained by the government. Lastly, based on the 

findings of this report, Lengthy delays because of political debate appeared to be the 

most negative factor for adopting PPP arrangements, therefore both public agency and 

private sector should device a means for eliminating politics in PPP infrastructure 

projects where possible to provide the full benefit of PPPs to the end-users. 
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Adequate housing is recognised as part of the right to an adequate standard of living 

and that it must meet the following minimum conditions: security of tenure; 

availability of services, materials, facilities and infrastructure; affordability; 

habitability; accessibility; location; and cultural adequacy. This study examines 

previous literature on beneficiary participation during the development of adequate 

housing. Many Governments around the world in their attempt to deliver adequate 

housing and related infrastructure overlook the importance of the contribution of 

beneficiaries in the delivery process. This study is mainly a literature review of 

existing published and unpublished research on the role and participation of 

beneficiaries in the delivery of low-income housing in South Africa. Preliminary 

findings suggest that where communities are in control their homes are better and 

cheaper than those built through government programmes and large corporations. The 

participation of beneficiaries could enhance the delivery of adequate housing by 

government and thereby reduce the dependency of beneficiaries on the state. The 

study also makes recommendations for the effective participation of beneficiaries in 

housing delivery programmes in South Africa. 

Key words: adequate housing, beneficiary, participation, low-income 

INTRODUCTION 

Adequate housing is recognized as part of the right to an adequate standard of living, 

and that it must meet the following minimum conditions: security of tenure; 

availability of services, materials, facilities and infrastructure; affordability; 

habitability; accessibility; location; and cultural adequacy. One of the common 

misconceptions about the right to adequate housing is that some believe that the right 

to adequate housing requires the State to build housing for the entire population 

(UNHCHR, 2009). This right can be implemented through an enabling approach to 

shelter where the Government, rather than playing the role of housing provider, 

becomes the facilitator of the actions of all participants in the production and 

improvement of shelter. The state will only in specific cases, provide direct assistance, 

including housing or housing allowances, notably to people affected by disasters 

(natural or man-made) and to the most vulnerable groups in society. According to 

Evans (2007) a rights-based approach to development rejects the notion that people 

living in poverty can only meet their basic needs as passive recipients of charity. 

People should be the active subjects of their own development, as they seek to realise 
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their rights. The role of development actors, including the state, should inter-alia seek 

to build people’s capabilities to realise their rights. 

The government of South Africa in its endeavour to ensure the progressive realisation 

of the right to adequate housing, spent approximately R99 billion at 2010 values 

between 1994 and 2010 to deliver approximately 2.37 million houses and 687 500 

stands (Department of Human Settlements, 2011).  In spite of this, after paying a 

surprised visit to one of the oldest informal settlements in the South of Johannesburg, 

President Jacob Zuma commented that, it is deplorable that 16 years into democracy, 

South Africans still live in squalor (SABC, 2010). The Minister of Human 

Settlements, Mr. Tokyo Sexwale has acknowledged that the demand for housing in 

South Africa remains very high, and that the government will need to speed up its 

plans to address a backlog estimated at over two-million, and that more than 12-

million South Africans are in dire need of proper homes (SouthAfrica.info, 2010). In 

spite of this housing delivery record, South Africa witnessed a number of service 

delivery protests by citizens who demanded houses and other services. The majority 

of complaints received by the Presidency revolved around housing, water and 

electricity. Housing complaints ranged from unfinished houses, poor quality houses 

and the slow pace of housing delivery (GROWTH Magazine, 2009).  

State subsidized housing for low-income earners has received criticism from 

politicians, housing practitioners and the general public for being a contractor-driven 

exercise with poor quality housing units being built on the periphery of South African 

cities (Dag, 2009). According to Deputy Minister of Human Settlements, Fredericks-

Kota (2010), although to date the plight of large numbers of the poorest of the poor 

have been addressed through the provision of the abovementioned homes and housing 

opportunities, it is the conviction of the government that “together we can do more”, 

and as a result, government continues to call for a collective effort with all citizens 

committed to working with government in order to create sustainable human 

settlements. This call was made as early as 1998 when the government first approved 

the Peoples’ Housing Process programme, as a housing programme to assist 

qualifying beneficiaries of the government’s Housing Subsidy scheme, who choose to 

make a sweat equity contribution to their subsidy by building or being involved in the 

building of their own homes (Department of Housing, 2005). Another clear call for 

the mobilization of communities to partner with government in the delivery of housing 

was made through the South African government’s “Breaking New Ground (BNG) 

policy (National Housing Code, 2009). 

This study is based on the review of literature on community participation, and the 

analysis of case studies developed by the Development Action Group (DAG) of three 

self-help/PHP housing projects undertaken in Cape Town-South Africa in 2009. The 

case studies are: a case study of the Marconi Beam Affordable Housing project; a 

Case Study of the Freedom Park Informal Settlement Upgrade; and a Case study of 

the Netreg housing Project. 

The literature reviewed and the analysis of the three case studies enhanced the 

understanding of the benefits of community participation in low cost housing 

development. 

Community participation 

Community participation is generally understood as the process where the citizenry is 

directly involved in the planning, governance and the overall development 

programmes at local level (Mafukidze and Hoosen, 2009). In the context of housing 
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projects, community participation is a notion where members of the communities and 

beneficiaries are in control of the whole process from planning the house designs and 

public spaces thereof, to taking decisions on all aspects of the project implementation 

such as decisions regarding who to partner with where necessary, and who to do the 

actual construction of the houses (DAG, 2011). The participation of citizens should 

therefore not be limited to being consulted in order for them to accept decisions taken 

by housing specialists. They must be involved in all housing development processes, 

such as, discussing, deciding, and evaluating results in a participative exercise (De la 

Vega Pena, 2006). According to Turner (1976:6) “when dwellers control the major 

decisions and are free to make their own contribution to the design, construction or 

management of their housing, both the process and the environment produced 

stimulate individual and social well-being. When people have no control over, nor 

responsibility for key decisions in the housing process, on the other hand, dwelling 

environments may instead become a barrier to personal fulfillment and a burden to the 

economy” This is contrary to the conventional housing projects implementation 

particularly housing projects targeting the poor or low-income earners, where 

communities have very little to say on the implementation of the projects as 

professionals always take all decisions. Community participation is depended on a 

number of aspects such as the capacity of the community in terms of competencies, 

numbers and availability. Although in principle community participation entails the 

involvement of beneficiaries in all steps of the housing development process, in 

practice the participation at times tends to be confined to specific activities in the 

delivery value chain (Mafukidze and Hoosen, 2009). It goes without saying that for 

maximum and effective community participation particularly in the whole housing 

delivery value chain, beneficiaries have to have the necessary skills, knowledge and 

attitudes.  

The Cuban government responded to the housing crisis by formally institutionalizing 

self-help programmes such as the social micro-brigades, after realizing that it was 

unrealistic to expect all houses needed to be provided by the state alone (Nussbaum, 

2007).  

According to the World Bank (2002), reinforcing the involvement of local residents, 

associations, and non-governmental organizations in the identification, construction, 

and maintenance of urban infrastructure, is important for the sustainability of the 

investments. The lesson learned is that the local population can participate in the 

identification of projects, partial financing, physical contribution and participation in 

maintenance programs provided the following exist: 

specific know-how at the ground level in order to launch and manage the participatory 

process (social intermediation team); 

adequate contract management for small investments co-financed by the population in 

order to avoid administrative delays; 

suitable procedures for the programming and financing of the investments made. 

The rules of participation have to be clear and transparent in order to strengthen the 

willingness of the communities to make a financial contribution. 

In Cuba, the active participation of citizens in the construction of quality housing for 

themselves was enhanced by the implementation of a programme named the 

“Architect in the Community Programme (PAC)” by the government. The programme 

was meant to ensured that each community had architects, engineers and other 
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technicians to provide construction technical and professional services to them (De la 

Vega Pena, 2006). 

The following are amongst others benefits derived from community participation: 

Community empowerment and Self-reliance: Beneficiary participation is essential 

for project effectiveness as well as for capacity and empowerment of people for 

community self-reliance and sustainability as participation also increases people's 

control over resources and development efforts. It also enables beneficiaries to plan 

and implement and also to participate in development efforts beyond one project and 

also at levels beyond their community. Community self-reliance eliminates the culture 

of over-dependency on government as it enhances awareness, build confidence and 

self-initiative (Narayan, 1995; Van Heck, 2003).  

Sense of ownership: Where beneficiaries are required to personally participate in the 

actual building of their homes, their sense of ownership is increased and opportunities 

for skills acquisition and employment creation are opened up (Fredericks-Kota, 2010). 

According to a recent report on the “Economic impact of government housing 

programmes”, a recent study in Welkom-South Africa, showed that “ free subsidy 

home owners were prepared to sell their homes for R3500, while self-build home 

owners were able to sell for as much as R25 000. There is therefore greater sense of 

ownership in self-help housing than with free housing or contractor driven housing 

programmes (Department of Human Settlements, 2011). 

Quality of services and cost-effectiveness: There are compelling arguments in 

literature suggesting that where communities are in control, their homes are better and 

cheaper than those built through government programs and large corporations, and 

that left to their own devices the poor are capable of housing themselves in an 

effective and cost effective manner (Yeboah, 2005). Evans (2007) argues that delivery 

to passive recipients produces results that are sub-optimal at best and counter-

productive in many cases. What the poor require to house themselves is assisted self-

help, where the state assists by creating an environment in which people could build 

for themselves (Marais, Ntema and Venter, 2008). According to Olusanya and 

Adelore (2011) home ownership initiatives such as the CLUB Housing Cooperative 

whereby a group of people come together to develop housing,  jointly obtain much 

higher value out of all proportions to what could be obtained individually. CLUB in 

this case is the acronym for Come Let Us Build...practicalising the principles of 

Genesis 11. 

Contribution to economic growth: According to Evans (2007) human capabilities 

are central to economic growth and are the primary motor of economic growth. The 

expansion of human capabilities is therefore the most powerful form of investment in 

economic growth. Shortages of skilled labour are a “binding constraint” and therefore 

“skills development and education” are important to defeating unemployment and 

poverty. Skills and capacities acquired through the participation of communities 

during self-help projects can be used to uplift the economic condition of the poor. 

Chronically poor have been defined as communities or individuals who experience 

significant capability deprivations for a period of five years and more (Hickey, 2006). 

The report on the economic impact of South African government housing programmes 

highlighted amongst others the following as the areas of focus to “maximize the 

multiplier impact of the National housing delivery programmes” (Department of 

Human Settlements, 2011): 
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Maximizing local job creation and ensure that the benefits are also felt within the 

smaller economies by using local communities, companies, and suppliers. 

Enhancing skills transfer and ensure maximum skills development covering both job 

related and other training. 

Improving consumer education focusing on aspects such as maintenance, asset value 

for an example 

The above recommendations are inherent features and benefits of a People’s Housing 

Process project.  

Enhancing the effectiveness of government: According to Ramjee and Van Donk 

(2011) public participation is about giving ordinary people a meaningful opportunity 

to exercise voice in processes that shape the outcome of development that has a direct 

bearing on their daily lives. Participation is also necessary because it deepens the 

process of democracy as well and makes government more effective.  

THE PEOPLE’S HOUSING PROCESS HOUSING PROGRAMME 

The government of South Africa in an attempt to encourage and enable housing 

beneficiaries to actively contribute and participate in the housing development 

process, in 1997 added to its many low-income earners-targeted housing development 

instruments, a programme called the People’s Housing Process programme (PHP). 

The People’s Housing Process (PHP) is a process whereby beneficiaries are actively 

involved in the decision making over the housing process and product and, must make 

a contribution towards the building of their own homes (National Housing Code, 

2009). 

According to Deputy Minister of Human Settlements, Fredericks-Kota (2010), to date 

the plight of large numbers of the poorest of the poor have been addressed through the 

provision of more than 2, 9 million homes and housing opportunities. However, it is 

the conviction of the government of South Africa that “together we can do more”. 

Thus, government continues to call for a collective effort with all citizens committed 

to working with government in order to create sustainable human settlements, and this 

is what PHP is all about. PHP enables and encourages communities to actively 

contribute and participate in the housing development process so that communities 

take ownership of the process and not just act as passive recipients of housing. It 

acknowledges that the community is the initiator and driver of the process. The 

programme is intended to build on existing livelihood strategies so that social capital 

that has been built up in a community is capitalised on. This programme therefore, 

builds on the positive steps that communities have taken to organise and house 

themselves rather than diminish the contribution that communities have made. 

The primary aim of the PHP programme is to deliver better human settlement 

outcomes based on community contribution, partnerships and the leveraging of 

additional resources through partnerships. This is achieved by developing livelihoods 

interventions which lead to outcomes such as job creation, developing a culture of 

savings, skills transfer, community empowerment, building of community assets and, 

social security and cohesion (Deputy Minister of Human Settlements, Fredericks-

Kota, 2010). 

In conclusion the Deputy Minister underscored the need for Community Resource 

Organisations (CRO) and PHP Sector Support agencies that are prepared and willing 

to contribute constructively so that government can get value for money. Community 
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based organizations are an essential complementary source of information about the 

effectiveness of investments, as well as central organizational tools in the co-

production of key services (Evans, 2007).  

A report on the “Economic impact of Government housing programmes” suggests that 

People’s Housing Process (PHP) projects are “regarded as highly successful in that 

larger-sized houses are delivered because of the contribution from community, and 

because of the community resource organization (CRO), which represents the 

community during construction” (Department of Human Settlements, 2011:145). 

The following three case studies by the Development Action Group (DAG) are typical 

People’s Housing Process (PHP) projects implemented in some of South Africa’s 

poorest communities. These projects will shed light regarding the benefits and 

challenges of beneficiary participation.  

Netreg, Freedom Park, and Marconi Beam project Case studies 

These three communities started when poor people leaving in overcrowded backyards 

of formal houses or in informal settlements in Cape Town-South Africa organized 

themselves and forged partnerships with relevant organizations to redesign and 

reconstruct their living environment through the self-help housing programme, the 

People’s housing process (PHP) (Torkelson, 2009; Haysom, 2009; DAG, 2009).  

These communities partnered with both the provincial and local government (City of 

Cape Town) and non-governmental agencies. Besides government the three 

communities partnered with the following NGOs: The Netreg community partnered 

with NGOs such as the Development Action Group (DAG), and the Niall Mellon 

Townships Initiative (NMTI), the Freedom Park community partnered with the 

Development Action Group (DAG), the Legal Resource Centre (LRC) and the Mellon 

Housing Institute (MHI), and the Marconi Beam community partnered with the 

Development Action Group (DAG), property developers, and construction companies. 

These partnerships which involved both local and international development actors 

served to (1) supplement the government’s housing subsidy which was inadequate to 

address the needs of the some of the communities in terms of the cost of constructing 

the houses, the infrastructure and land required, (2) meet the requirement of the PHP 

policy which require Support organizations to provide support to the community from 

acquiring well-located land to the implementation of the project, and (3) the 

transferring of construction technical skills to community members. 

Economic consideration:  Netreg residents rebuilt their settlement around their 

vernacular economy, i.e. the scrap-collection industry as this micro-economy 

supported many residents, and in so doing, increased economic empowerment and 

financial stability within their settlement without additional capital outlay. The 

Freedom Park and Marconi Beam residents through the support of several NGOs 

initiated a range of development interventions to stimulate economic developments. 

These initiatives created jobs and improved food security, life skills and employment 

skills. Access to education and training was also a priority in the three communities. 

Building an active citizenry: The Support organization (DAG)’s main emphasis was 

on achieving citizenship and ensuring shared decision-making, than on attaining 

housing, and as a result, after the completion of the projects, community members 

from the three settlements, used the skills acquired during their respective housing 

projects to initiate or participate in other community projects. Members of these 

communities therefore became active citizens. 
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Capacity development: DAG facilitated the development or acquiring of skills in the 

three communities through: (1) facilitating access to information to enhance 

community skills and capacity to administer the projects, co-ordinate construction and 

monitor the quality of contractors’ work (where contractors were involved); (2) 

training workshops for the development of technical construction skills, and 

administrative and computer skills; and (3) providing “on the job” experience.  DAG 

also facilitated the establishment of Community Trusts and the Housing Support 

Centre (HSC) to enhance the participation of community members in the projects. 

Satisfaction and ownership of the final product: After taking ownership of their 

houses, the Freedom Park beneficiaries displayed a low level of ownership, failing to 

take responsibility for looking after them. The lack of responsibility seems to have 

resulted from one of the partner, i.e. MHI’s approach of discouraging beneficiaries 

from participating fully, in favour of pushing the construction targets. The community 

of Marconi Beam on the other hand participated fully in both negotiations, and the 

design and construction of their development and thereby ensured their maximum 

satisfaction with the new housing. Contrary to popular belief that Medium-and-high-

density housing typologies are unacceptable to South Africans because negative 

stereotypes about the by-products of dormitory or hostel-style neighbourhoods, the 

Netreg residents by choosing a medium and high density housing typologies, 

demonstrated that participatory design workshops which explored the relationship 

between housing typologies and costs can influence the acceptability of medium-

densities (Torkelson, 2009). 

Challenges experienced during the implementation of the projects: Managing 

multi-stakeholder partners and their respective interests was not an easy task. One of 

the critical stakeholders’ key performance indicators was contrary to the spirit of 

People’s Housing Process projects of maximum participation by the communities, and 

as a result community members were discouraged from participating fully in all 

phases of the project. 

KEY LESSONS 

The following lessons were learnt from the three case studies above: 

Partnerships: There are potential partners from government and from the private 

sector and non-governmental organizations (NGOs) who are kin to support 

community development. They are willing to contribute resources to support 

community development, and thereby supplement limited resources available to 

communities. It is critical for communities to agree with partners on the key 

performance indicators for their projects, to avoid a situation where partners pursue 

agendas parallel to the needs of communities. Stakeholder management is important 

particularly where communities partnered with multi-stakeholders, to manage 

stakeholder interests. 

Building an active citizenry: Communities who organized themselves to participate 

in self-help housing projects, use the skills acquired to initiate or participate in other 

community development projects. Unlike beneficiaries of free housing, these 

communities seek for opportunities to enhance their communities both socially and 

economically instead of waiting for government to provide everything. 

Capacity development: For housing beneficiaries to be effective in the 

implementation of self-help projects, they need the following skills and capacity 

amongst others: organizing skills, community engagement skills, technical skills 
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(brick-laying, carpentry etc), capacity to access relevant information, negotiation 

skills, leadership skills, monitoring and evaluation skills, project management skills, 

financial management and conflict resolutions skills. Most of skills required by 

community members to enhance the success of self-help projects can be learned 

during the running of the projects, through transferring of skills by partners, through 

on-the-job training and also through formal workshops and training facilitated by 

partners. Capacity development must be clearly stated as one of the critical key 

performance indicators when communities sign agreements with partners, for it to 

happen. NGOs are critical in providing support to organized communities to enhance 

the achievement of self-help projects. 

Choice of housing typologies: Where beneficiaries fully participate in the designing 

and costing of their housing projects, they willingly accept medium-densities when 

they consider costs and other critical aspects of community life. 

Economic consideration: Communities may choose to design and construct their 

settlement to enhance their vernacular economic activities, and others may implement 

new development projects using the skills acquired during the housing projects, and 

thereby increased economic empowerment and financial stability within their 

settlements. This is not the norm in projects where beneficiaries are handed free 

housing. 

Satisfaction and ownership of the final product: Communities display a high level 

of ownership and satisfaction where they participate fully in projects and vice versa. 

CONCLUSION 

It is evident from the literature and the case studies reviewed that fruitful participation 

of beneficiaries enhances the quality of housing and related services and social 

amenities and thereby improves the sustainability of human settlements. By partnering 

with government beneficiaries enhances the effectiveness and efficiencies of financial 

resources available to government for housing development as the communities take 

complete ownership and care for completed products. Through competencies acquired 

during the implementation of the housing projects, beneficiaries become active 

citizens as they use the competencies to implement other community development 

initiatives and thereby reduce the dependency on the state. With skills such as the 

technical construction skills, beneficiaries’ prospects of employment or being 

entrepreneurs are enhanced. 

To ensure productive participation of beneficiaries to achieve the above, communities 

require amongst other capacities, civic education, technical skills, managing 

partnerships, project management, access to information, time, resources and 

appropriate forums for local level engagement. It would benefit governments and their 

citizens in the long run, for governments to partner with non-governmental 

organizations, and invest in the development of communities for them to acquire the 

abovementioned capacities, for them to be active citizens. 
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Sustainable passive ventilation has been promoted as the way forward in ventilation 

systems in Sub-Saharan Africa. Whether this is real or factual will be determined by 

this investigation on how well installed ventilation systems meet the comfort needs of 

office building occupants. The study gave an indication of the priorities that were 

attached to climatic suitability of ventilation designs in high rise office buildings. The 

study investigates the use of both mechanical and natural ventilation systems in some 

high rise office buildings. It provides information on one hand, on the level of 

adoption of ventilation systems in office buildings located in the Central Business 

District (CBD) in Nairobi, Kenya, and on the other hand, the adequacy of the installed 

ventilation systems as perceived by the building occupants. 34 tenants of high rise 

buildings located in the CBD area were purposively sampled and were the units of the 

study analysis. Analysis of their responses was presented using simple descriptive and 

interpretative techniques. The study finds that installed ventilation systems were 

inadequate and rarely meet tenants' needs in high rise buildings. Occupants require 

greater flexibility in ventilation design and desire ventilation systems that could 

incorporate some measure of individual control of air circulation to enhance their 

general comfort. 

Keywords: CBD, Kenya, Nairobi, ventilation system  

INTRODUCTION 

The adoption of passive ventilation in the Central Business District (CBD) of Nairobi, 

Kenya is fast becoming less fashionable. Most new office buildings within the CBD, 

have now incorporated mechanical ventilation systems with very few relying on the 

natural gift of air flow. The initial outlay and maintenance/running costs of these 

mechanical systems are relatively expensive and one wonders if they could be 

considered sustainable in a place like Nairobi, Kenya. The need for proper ventilation 

in habitations cannot be overemphasised. Humans require oxygen for life, while a 

build-up of carbon dioxide is life-threatening. Also a general build-up of odour or foul 

air is unhealthy and could be more critical long before there is danger to life. 

Ventilation can be referred to the process of changing the air in a room or other 

internal space, which should be continuous so that expired air is replaced with new air 

taken from a clean source.  

There are various types of ventilation systems ranging from natural ventilation, 

provided through openings and penetrations, to artificial ventilation which is 
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facilitated with mechanical ventilation or air-conditioning systems. The New York 

Stock Exchange built in 1901 was the first complete comfort air conditioning system 

to be installed in office buildings. After the World War II, mechanical cooling systems 

allowed the development of modern glass-walled skyscrapers which were deemed to 

be the symbol of freedom from traditional construction systems as well as heating and 

cooling methods. Before mechanical cooling systems became common in office 

buildings, most buildings were based on T, H, or L-shaped floor plans designed to 

allow maximum number of operable windows which could provide adequate natural 

ventilation. The development of large air conditioning systems for office buildings 

altered traditional footprints, interior layouts, and exterior appearances. Thus glass-

walled skyscrapers like the United Nations building (built in 1952) linked the 

development of modern architecture with this new technology. Mechanical cooling 

freed designers from conventional methods of orientating office buildings in relation 

to the sun or ventilating them with operable windows. Although this made buildings 

more highly dependent on air conditioning systems to be able to function effectively.  

The adequacy of mechanical ventilated systems needs to be continuously evaluated in 

different environments considering that some climatic environments enjoy good air 

circulation for longer periods of the year. This study therefore investigates the 

adequacy of ventilation systems designed for high rise office buildings in Nairobi. The 

focus is on office buildings because they have served as important laboratories for air 

conditioning advances. 

BRIEF LITERATURE REVIEW 

Ventilation systems 

Literature abounds on different ventilation systems for indoor air quality control in 

buildings. However the authors limit the review to three general categories of 

ventilations systems namely: natural, mechanical and hybrid systems all of which 

have the objective of controlling the indoor air quality to provide a healthy and 

comfortable environment (Omer, 2009). Omer describes ventilation as the process by 

which clean air is provided to a space to meet the metabolic requirements of building 

occupants and to dilute or remove pollutants within the space (Omer, 2009). Thus 

ventilation is essential in spaces and may need to be controlled or conditioned (by 

heating or cooling) depending on environmental circumstances. 

Natural ventilation is achieved by wind, thermal, or diffusion effects through doors, 

windows, or other intentional openings in buildings (Khan et al, 2008). This is usually 

adequate for small dwellings with very conservative building envelopes but very often 

larger buildings will require additional ventilation with the aid of mechanical systems. 

Wind-driven ventilation occurs via ventilation openings (typically windows) on 

opposite sides of an enclosed space. It requires a significant difference in wind 

pressure between the inlet and outlet openings and a minimal internal resistance to 

flow, to ensure sufficient cross ventilation flow. Natural ventilation can also occur by 

density differences to draw cool, outdoor air in at low ventilation openings and 

exhaust warm, indoor air at higher ventilation openings. This is referred to as the 

‘buoyancy-driven stack ventilation’(Emmerich et al, 2001). A chimney or atrium is 

frequently used to generate sufficient buoyancy forces to achieve the needed air flow. 

However, even the smallest wind will induce pressure distributions on a building 

envelope that could also drive airflow. Wind effects may well be more important than 

buoyancy effects in stack ventilation schemes, thus successful designs usually seek 

ways to take full advantage of both. In a nut shell Khan et al (2008) conclude that 
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natural ventilation uses the natural forces of wind pressure and stacks effect to aid and 

direct the movement of air through buildings.  

Mechanical ventilation systems are artificial means of achieving air flow within built 

spaces despite variations in external air conditions. Mechanical ventilation makes it 

possible to use spaces, such as deep within buildings, which could not be easily 

ventilated by natural means. Mechanical ventilation is provided by mechanically 

powered equipments such as motor-driven fans and blowers. The mechanical fans 

depend on a supply of energy, usually electricity to move air but have a limited degree 

of control (Gratia and De Herde, 2007). More recent plenum systems give better 

control of air by using duct work and usually have the ability to heat the air if 

necessary. Mechanical ventilation could be improved by the incorporation of heaters 

or refrigerators for heating and cooling. This is referred to as air conditioning to 

control an internal environment to maintain specified conditions for a certain purpose. 

For example the objective may be to provide a thermally comfortable temperature, 

humidity, air cleanliness and freshness for building occupants or to satisfy operational 

conditions for machinery or process. In a mechanically ventilated building, air 

movement is likely to be associated with noise (Gratia and De Herde, 2007) 

Finally hybrid systems simply refer to a combination of the use of both natural and 

mechanical ventilation systems. Often referred to as passive systems, hybrid systems 

involve microclimatic improvements by convective air flows and wind movement 

aided by the control of openings and vents. The recent trend is to achieve sustainable 

ventilation through a balance of mechanical and natural systems with due 

consideration to cost, energy use, pollution, sustainability, health etc. Passive means 

those devices which generally have no moving parts although some recent 

modifications and innovations have integrated moving or controlled additions (Khan, 

et al., 2008). 

Climatic conditions in Nairobi, Kenya 

The following provides an understanding of the climatic conditions in the study area 

to provide knowledge of its ventilation systems requirements. Nairobi is situated close 

to the equator, which means the differences between its climatic seasons are minimal. 

The timing of sunrise and sunset do not vary tremendously throughout the year. There 

are two distinctive seasons known as the wet season and dry season. The altitude 

makes for some chilly evenings, especially in the June/July season when the 

temperature could drop to 10°C. The sunniest and warmest parts of the year are from 

December to March, with temperatures averaging the mid-twenties during the day.  

According to a United Nations Environment Programme (UNEP) research finding, 

Nairobi climate is well suited to natural ventilation on account that it is endowed with 

reliable outdoor air ventilation rates, which is adequately admissible within office 

buildings, if duly harnessed (UNEP, 2007). The UNEP evaluated Nairobi climatic 

suitability based on a single-zone model of natural ventilation heat transfer in office 

buildings and through the application of Bioclimatic Charts. 

However it is apparent that a good number of office buildings located in the CBD area 

in Nairobi have installed air-conditioning systems. Several reasons may account for 

this practice in spite of Nairobi's suitability to natural ventilation. Chadderton (1997) 

articulates that air-conditioning systems may be installed in buildings for a variety of 

motives that could range from a real necessity to the aesthetic appeal that could be 

gained from marketing the building or its use.  
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Nairobi’s cosmopolitan nature and future orientation places it in an ambivalent 

position as it aspires to incorporate contemporary building materials and products 

which often conflict with environmental considerations of human comfort at the micro 

level in the spaces created and as well as the urban macro climate. Makachia (1998) 

explains that in tropical contexts such as Kenya, its designers are often confronted 

with briefs requiring the utilisation of contemporary materials in its large buildings. 

This means importing and implanting products tested elsewhere but whose local 

environmental performance has hardly been proven in the local environment.  

Contemporary designs which are aesthetics oriented capture intensively the plot 

coverage to its frontiers; without due consideration to orientation, natural ventilation 

and spatial requirements for natural vegetation (Saateri, 1998). Subsequently these 

buildings are completed with blind aping of aesthetics that create ventilation problems 

(Swinborne, 1998). According to Swinborne (1998) this is an ongoing trend in high 

rise construction, where plot sizes are maximized but with less heed to environmental 

considerations. Consequently, recourse is made to mechanical ventilation systems to 

redress the anomalies emanating from these environmentally alien designs. However 

as Heiselberg (2000) suggests the use of air conditioning systems are largely wasteful 

and bear no reference to the specific requirements of individual occupants. The 

comfort derived therefrom is short-lived (Swinborne, 1998) while it is difficult and 

costly to modify these installed systems to meet the ever changing comfort 

requirements of its occupants. 

There are also problems with establishing natural elements in the hostile urban 

environment of the Nairobi CBD. Thus there now exist a landscape whose creation, 

maintenance and survival depends not on natural determinants, but on technology and 

high energy inputs. Although Lee (1990) argues that air-conditioning permits a sealing 

off from the outdoors, creating an atmosphere separate from the increasing problems 

of health and comfort in the world outside. This argument lends itself to suggestions 

for whole cities covered by geodesic domes. 

Mechanical fans consume at least two-thirds of the total energy consumed for cooling 

in office buildings (Kavanaugh, 2000). While a directly comparable number is not 

available for Nairobi office buildings, there is a growing awareness that fans consume 

a large portion of the energy used to cool buildings. Brodrick and Westphalen (2001) 

have shown that compared to all mechanical cooling systems, naturally ventilated 

buildings in the UK offset from 20 kWh/m2 to 60 kWh/m2 of fan energy consumption 

annually for cooling purposes. Corresponding to a saving of about £1 to £3 per m2 in 

energy costs annually. By implication, these savings account for approximately 15% 

of total energy consumption in UK office buildings. These statistics from the UK 

support the need to revert to natural ventilation when climatic and operational 

conditions prove particularly suitable as may be the case of the CBD in Nairobi. 

Roughly natural ventilation may be expected to provide cooling energy savings on the 

order of 10% and fan power savings on the order of 15% of annual energy 

consumption. 

While natural ventilation is becoming more common in Europe, significant questions 

exist concerning its application in Kenya particularly Nairobi office buildings. Natural 

ventilation is always considered to be a fundamental part of ‘passive design’, which is 

the term, used to describe the integrative design approach involving the use of 

daylight, thermal mass, insulation, solar radiation in ventilation design (Yao et al, 

2005). Passive ventilation is the least expensive and most environmentally friendly 

way to ventilate a home. It could provide a comfortable indoor environment, using the 
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natural environment for much of the time as possible without relying on 

supplementary energy. Although some designers may think of natural ventilation as 

simply meaning operable windows, natural ventilation technology has been advanced 

in recent years in Europe and elsewhere into hybrid variations, wherein mechanical 

devices are added to enhance system performance and control. 

From the foregoing, one could conclude that when human comfort is at risk, 

mechanical devises could be positively necessary but when conditions are such that 

only a degree of discomfort is in question, the use of mechanical devises could be 

optional. The level of environmental controls could be reduced to social-economic 

conditions. A value judgment is involved in deciding what degree of comfort is 

desired and at what cost. 

METHODOLOGY 

The paper is based on an evaluation of the adequacy of installed ventilation systems in 

office buildings located in the CBD area in Nairobi, Kenya. It seeks improvements 

required to the adoption of sustainable passive ventilation systems within this study 

area.  

Data was collected from tenants residing in 48 high rise buildings located in the CBD 

area in Nairobi. Previous studies had indicated that there were 140 high-rise buildings 

(target population) that are over five storeys within the CBD area. The sample size 

(48) was determined after Frankfort-Nachmias (1996) formula for sample size 

determination.  

 

Where N = Population size 

            n = Sample size 

            p = Sample population estimated to have characteristics being measured  

                   (95% confidence level of the target population assumed) 

            q = 1 - p 

            e = Acceptable error  

                   (e = 0.05, since the estimated should be 5% of the true value) 

            Z = The standard normal deviate at the required confidence level = 1.96 

One tenant for each building was purposely selected on the basis of those who could 

provide the best information to achieve the objectives of the study (Kumar, 2005). The 

criteria for their selection included tenants: whose office spaces are deeply placed 

within the buildings, who have ever raised complaint to the property manager with 

respect to installed ventilation systems, and who have altered or modified their office 

ventilation systems at their own costs. 

34 completed and usable questionnaires were received from the tenants corresponding 

to a 71% response rate. Mugenda and Mugenda (1999) had suggested that a 50% 

response rate is adequate for the analysis and reporting of questionnaire surveys. 

Simple interpretive and descriptive means of presentation (tabulation, charts and 

general statistics) in line with McQueen and Knussen (2002) are used in this study so 

that the findings could be communicative to readers.  

The study establishes the adequacy and the design knowhow of different ventilation 

systems available to office buildings as well as determining the balanced combination 
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of these different systems. The findings of this investigation will benefit all 

stakeholders in construction projects. 

RESULTS AND DISCUSSION 

The following sub-headings give an outline of the results on major themes covered by 

the questionnaire survey administered to the office buildings tenants.  

On the operability of openings and their adequacy 

The questionnaire required tenants to comment on the operability of window openings 

within the building envelope and their adequacy in ventilating their office spaces. The 

objective was to cluster the tenants into two groups, those tenants with natural 

ventilation and those with mechanically ventilated systems. Therefore 35% (12) of the 

tenants said the windows were operable and that they relied solely on natural air 

circulation. The remaining 65% (22) said that their office windows were not operable 

because their offices were air-conditioned and therefore completely sealed from the 

external environment. 

The 12 tenants who relied on natural ventilation were asked to comment further on the 

adequacy of air-circulation within their office environment. Table 1 gives a summary 

of their responses. 58.3% were of the opinion that the ventilation provided through the 

openings was adequate while 41.7% held contrary views. 83.3% of these category of 

tenants were unaffected by power failure and ventilation system maintenance since 

with or without power, that had nothing to do with the admissibility of air flow 

through intentional openings. This could suggest that naturally ventilated office 

buildings within the CBD are harnessing the climatic endowment of air circulation in 

Nairobi. 
Table 1: Tenants opinion on ventilation systems provided in office buildings 

Ventilation Attributes 

Naturally Ventilated Office 

Spaces (n=12) 

Mechanically Ventilated 

Office Spaces (n=22) 

Yes No Yes No 

Adequacy of air circulation within the 

office 
58.3% 41.7% 41.2% 58.8% 

Ventilation inadequacy during system 

maintenance &/or power failure 
16.7% 83.3% 54.5% 45.5% 

Desire to have alternative ventilation 

system 
66.7% 33.3% 95.5% 4.5% 

Source: Field Survey, 2008 

However on closer observation, it was discovered that this category of tenants were 

not deeply placed within the office buildings. The remaining 16.7% were deeply 

placed within the buildings and therefore required some mechanically-assisted 

ventilation to ensure adequate air circulation in the event of power outages. 

Notwithstanding the benefits associated with natural ventilation, 66.7% of the tenants 

desired to have alternative ventilation systems. This would suggest that the quality of 

air circulated naturally was low and some form of mechanical ventilation systems was 

needed to supplement natural ventilation. Conversely tenants (33.3%) who do not 

desire alternative ventilation seem to enjoy entirely the benefits associated with 

natural ventilation. It could be concluded from both set of responses that natural 

ventilation systems within the CBD were inadequately designed with little 

considerations to sustainable ventilation attributes. 

The remaining 22 tenants that had mechanically ventilated office spaces were asked to 

comment on the adequacy of their installed ventilation systems. Their responses are 

summarized in Table 1 also. 41.2% of the office tenants were of the opinion that air-
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circulation provided by their air-conditioning systems were adequate for their office 

environments. On the contrary, 58.8% held alternative views, implying that the 

incorporated air-conditioning systems have failed to meet comfort needs of buildings 

located in the CBD area. 

12 (54.5%) out of the 22 office tenants confirmed that in the event of power failure or 

periods when the mechanical ventilation systems were undergoing maintenance, air-

circulation was inadequate. The remaining 45.5% of these tenants do not experience 

discomfort during these down periods. These responses could imply that alternative 

ventilation was required in office buildings that are solely dependent on mechanical 

systems. Further investigation confirms that tenants (95.5%) had a strong desire for 

alternative ventilation systems. Remarkably, the tenants (45.5%) who had indicated 

that air circulation was adequate during power failure or shut down maintenance also 

desired alternative sustainable ventilation systems. The reasons given for desiring 

alternative ventilation systems by the tenants include: the need for lower energy 

consuming units and to have more easily accessible units to ease maintenance. 

On the control of ventilation systems 

The question in this section required tenants to indicate how they could control/ 

improve existing ventilation systems installed in their office spaces. The objective was 

to confirm the responses received in the first part of the questionnaire on the adequacy 

of ventilation systems in office buildings. Tenants were to select among five 

alternative means of controlling air circulation within their office spaces. The 

alternatives included the use of drapes or blinds, opening or closing windows to the 

external environment, use of heaters, use of local fan and opening or closing doors to 

the interior space. A summary of the results obtained from the two clusters of tenants 

is given in Table 2.   

For tenants occupying naturally ventilated office buildings, there was a strong desire 

to control of ventilation in the office spaces using all five means of control. The least 

was 60.2% for the use of local heating units during cold weather. While the generality 

of tenants will turn on the local fan to assist in cooling the office environment, or 

drawing the drapes or blinds to block direct sun rays from finding its way into the 

office spaces. 

Table 2 also presents a summary of the responses of tenants in mechanically 

ventilated office spaces. 63.4% and 95.6% of this cluster of tenants had the desire to 

control their office environment through the use of drapes or blinds and through 

opening or closing window to the external environment respectively. This implies that 

despite the incorporation of air-conditioning systems in their office buildings, users 

would need to have some control of the environment in which they operate.  

Table 2: Control of existing environment by tenants 

Office Environmental Control 

Naturally Ventilated Office 

Spaces (n=12) 

Mechanically Ventilated 

Office Spaces (n=22) 

Yes No Yes No 

Using drapes or blinds 96.9% 3.4% 63.4% 36.6% 

Open or closed window to external 

environment 
98.6% 1.4% 

95.6% 4.4% 

Using heater 60.2% 39.8% 80.2% 19.8% 

Using local fan 90.3% 9.7% 85.3% 14.7% 

Open or close a door to interior space 62.7% 37.3% 57.5% 42.5% 

Source: Field Survey, 2008 
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57.5% also indicated the desire to control their office environment through opening or 

closing doors to interior spaces for air to circulate within the interior space. 80.2% 

indicated the desire to adjust how the office space is to be heated, and 85.3% were of 

the opinion that they would adjust air flow using local fans. 

Wider scale consultation with the end-users of office facilities will allow for the 

integration of their needs into proposed ventilation designs. Thus in the event of 

ventilation system inefficacies, the user could be provided with the option of varying 

air circulation to meet their individual needs. 

On the manifestations of inadequate ventilation 

Tenants of office buildings in the CBD, Nairobi were required to indicate how 

inadequate ventilation has affected their comfort within the spaces. 11 effects were 

presented to them for which they were to indicate how often they experienced each of 

these 11 effects. The result of the investigation is presented in Figure 1 and 2.   

For tenants occupying naturally ventilated office buildings, the result is presented in 

Figure 1. Most of the manifestation, except for bad odour, nose irritation, sleepiness 

and eye irritation were never or rarely experienced as indicated on the figure. Bad 

odour was experienced sometimes when windows were opened to promote air 

circulation, only to let in bad odour from the external environment. Tenants also 

experienced nose irritation as a result of cold weather which was prevalent around the 

month of July according to them. 

It could be concluded that designers of naturally ventilated buildings have to take 

proper cognisance of conditions in the external environment as this could affect the 

quality of air within office spaces. Pollution is a key consideration in ventilation 

design for densely populated city centres which could manifest as poor health of 

building occupants. 

 

Figure 1: Manifestation of inadequate natural ventilation in office buildings  

 

Source: Field survey, 2008 

On the other hand, inadequate mechanically ventilated office buildings affect tenants 

in many ways. The manifestations of these inadequacies are presented in Figure 2. 

With the exception of dry skin, concentration loss, and energy loss, which office 
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tenants did not experience in significant percentage. The remaining effects of 

inadequate mechanical ventilation were significantly experienced by the tenants. This 

could imply that mechanical ventilation systems needed to be evaluated more not only 

in terms of their installation but their operation and maintenance over the life of the 

office buildings vis-a-vis health concerns.  

Figure 2: Manifestation of inadequate mechanical ventilation in office buildings 

 
Source: Field survey, 2008 

In one instance, bad odour experienced within the office space was the result of dust 

accrual in an inadequately maintained duct system. The adequacy of mechanical 

ventilation systems installed in office buildings would depend on its ability to vary the 

thermal environment it provides at different seasons and for different users. 

CONCLUSION 

This study has shown that there are both benefits and dis-benefits to the use of natural 

and mechanical ventilation systems in the CBD area in Nairobi. Quite often the driver 

for the installation of mechanical ventilation systems is aesthetics and not necessarily 

its functional benefits over natural ventilation. Climatic conditions in Nairobi are not 

relatively unsuitable as is the case in temperate regions where significant measure of 

control over air circulation is essential. More focus is required to inoperable 

ventilation systems in naturally ventilated buildings, while the product specification 

for cladding materials (buildings facades) used in mechanically ventilated office 

buildings could be improved to make the materials suitable to the Nairobi climate. 

It is apparent from the study that considerable flexibility in the design and installation 

of ventilation systems is highly desired by the end users, and that a balance between 

both natural and mechanical systems would need to be evaluated in future buildings in 

Nairobi. In some instances, it was observed that tenants had installed single isolated 

air conditioning units because they found the central air-conditioning provided 

inefficient. A lot more end-user evaluation of office building designs are needed 

across a wide range of modern building technologies. This way users' requirements 

are more accurately determined and the benefits of such technologies could then flow 

on to the end users. 
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Building quality failures have become rampant in Nigeria, with the worst cases 

resulting in collapse of buildings and loss of lives. Several studies have attributed 

quality failures to a myriad of factors some of which are traceable to insufficient/lack 

of quality inspection during construction. Stage inspections are a common feature of 

most developed countries, which ensure that building works comply with consent 

documents issued by approving authorities. The more the checks and inspection on 

building performance, the more probable the final build will meet the required quality 

standards. Thus the primary objective of this paper is to suggest stage inspection 

during construction by approving authorities, as a feasible solution to building failures 

in Nigeria. Literature review methodology is used to discuss building inspection 

regimes operable in different developed countries. This is with a view for the 

Nigerian building construction industry to consider stage inspection as a mandatory 

process during building production. It is hoped that the findings of this paper will 

benefit property owners, building occupants and the overall construction industry 

through improved quality achievement levels. Stage inspections may guarantee peace 

of mind and confidence that buildings will eventually attain desired levels of 

performance because the culture of building it right first time would have been 

imbibed. 

Keywords: building failure, construction industry, stage building, Nigeria 

INTRODUCTION 

House building is significant to the national development plan of every country. This 

is because the sector plays a crucial role in economic performance and prosperity. For 

example the construction industry contributes more than 50% of gross fixed capital 

budget in Nigeria (Wase, 2004).  In New Zealand, the industry contributes about 5% 

of Gross Domestic Product (Building and Construction Sector Productivity Taskforce, 

2009), while the residential output accounts for a total market value of between 

NZ$450 and NZ$500 billion making it the largest asset class in New Zealand (DTZ 

New Zealand, 2004). The house building sector has witnessed increasing quality 

failures which sometimes result in building collapse and their impacts have been 

found to be negative on economic growth and invariably on the sustainable 

development of the built environment (Windapo, 2006). Therefore, because of the 

significance of the house buildings sector and how it supports the economy of many 

countries, it is necessary to improve on its quality performance levels through 

innovative approaches (Sommerville and Craig, 2006). Achieving this quality 

objective in house building projects depend on the content of the original design and 
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specifications, and the level of workmanship and conformity to the design 

requirements during construction work. The overall aim in any house building project 

is to design and construct to meet the specific requirements of a client or homeowner 

at optimal quality. Thus when buildings fail to render the function for which they were 

built, numerous benefits which could have accrued to the nation and society become 

elusive (Windapo, 2006). 

Structural failure is a common feature of the construction industry in most countries 

especially the developing countries (Aini, Fakhru'l-Razi, Daud, Adam, and Abdul 

Kadir, 2005; Taiwo and Afolami, 2010).  The worst cases of structural failure in 

Nigeria manifest themselves in major urban centres like Lagos and Abuja, probably 

because of the pressing need for housing development as a result of exponential 

population growth. Dahiru and Okotie (2010) confirm further that unsafe buildings are 

mostly located in the urban cities across Nigeria and consequently result in building 

failure.  Rather than improving, it seems that building failure in Nigeria is on the 

increase, as have been widely reported in local press and in published articles. Several 

Nigerian authors have sought to understand the reasons for this continuing trend and 

occurrences. Reference to some of their publications will be made in later sections of 

this paper. However the reasons may generally not be unrelated to a significant lack of 

understanding of the fundamentals of good building practices that occur at every stage 

of the design and build process; from designers, to builders, to inspectors and so on. 

Bates and Kane (2009) suggest these reasons are apparent when quality failure occurs 

in building construction. The quality failure problem has questioned the competencies 

of professional bodies responsible for designing and monitoring construction works on 

building sites. 

In view of the above situation, a more aggressive and proactive measure is required to 

address the issues of quality failures and in particular, developing countries like 

Nigeria. Governments and approving authorities have a huge responsibility to ensure 

that the quality of building construction is at a level that is acceptable by all 

stakeholders, most importantly the homeowner. 

AIM AND OBJECTIVES 

The aim of this paper is to suggest stage inspection by approving authorities during 

building construction as one of the possible ways of improving quality of buildings in 

Nigeria. Some of the objectives formulated to address the aim of this study include:  

• To evaluate causes of poor quality resulting in building failures 

• To determine the frequency of building failures in Nigeria building 

construction. 

LITERATURE REVIEW 

Quality Failures and the Construction industry 

Construction industry is continually criticised for its poor quality performance. 

Sommerville and Craig (2005) agrees that quality failure has almost become part of 

the house building cultural paradigm and the wider construction industry. The term 

‘quality failure’ could be used interchangeably with construction faults, repairs, 

defects, deviations, non-conformance, rework and snags (Abdul-Rahman, 1995; 

Burati, Farrington, and Ledbetter, 1992; Georgiou, Love, and Smith, 1999; Josephson 

and Hammarlund, 1999; Kim, Oh, Cho, and Seo, 2007; Love and Edwards, 2004; 

Sommerville and Craig, 2005).  However the word ‘snags’ and ‘snagging’ is gradually 
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becoming a common term used within the construction environment outside the UK 

construction industry which was the origin of the terminology. However within this 

study, the word quality failure will be used.   

The term quality failure will be explained by looking at the definition of quality and 

then the word failure. The ISO8042 (1996) define quality as the totality of features 

and characteristics of a product or service that bear upon its ability to satisfy stated or 

implied needs. The Oxford dictionary simply defines failure as the neglect or omission 

of expected or requires action. That is failure to comply with basic rules. Wardhana 

and Hadipriono (2003) define failure within the context of the construction 

environment as the inability of a constructed facility to perform its specific design and 

construction requirement. Bringing these definitions together may present a more 

acceptable definition of quality failure within the house building sector. Quality 

failure can be defined as that resulting from a product or service that does not comply 

or fulfil its stated needs and other performance criteria. Possibly the common term 

used for non-achievement of quality standards within the construction industry is 

rework. Love and Li (2000) define rework as the unnecessary effort of re-doing a 

process or activity that was incorrectly implemented the first time. Abdul-Rahman 

(1995) agrees that an organisation’s reputation and its profit margin can be affected 

because the cost of redoing a project that is not up to standard is high. The needs to 

reduce costs and at the same time improve quality standards are mutually supportive 

for any project. If the building process must achieve the principle of doing things right 

the first time and every time, it should be appreciated that quality failure has a price 

(cost increase). Similarly, the end products that have to be repaired invariably leads to 

a perception of low standards from the point of view of the customer. Several studies 

have shown that rework is a problem in the construction industry and exists in both 

developed and developing countries as well.  

Table 1 highlights rework cost in countries like the UK, Australia, South Africa, 

Malaysia, Hong Kong and Sweden. It collates general information on the cost of 

rework for different building types, while the cost of rework are expressed in actual 

percentages and statistical values relative to tender costs and contract values. Figures 

like those presented on the table initiate interests into the problems of quality failure 

within the construction industry. Although these rework costs should not be taken to 

be authoritative, but merely suggestive, as levels and interpretations of rework differ 

between countries. Of note however is that while the developed countries continue to 

combat issues like rework in building construction, developing countries deal with 

extreme cases of building failures and collapse of buildings. 

Frequency of building failures in Nigeria  

The drive to reduce  incidences of building failures in the Nigerian house building 

sector arises not solely from the house owner but also from governments, approving 

authorities and professional bodies (Dimuna, 2010; Idoro, 2010). Okedele (2008) 

identified the problem of building failures as one of the key challenges facing the 

Nigerian built environment. Building failures cut across all building categories in 

Nigeria, but the worst affected are residential buildings with failure records higher 

than in other sectors (Oke and Abiola-Falemu, 2009). Windapo (2006) finds that 40% 

of reported cases of building collapse between 1974 and 2006 were residential 

buildings. Table 2 gives a breakdown of the frequency of building failures that was 

collated through literature analysis of three key articles. The authors of these articles 

had compiled data on building failure from different sources at various time periods. 

For example Dimuna (2010) compiled data from 1976 to 1995 and 2004 to 2006. 
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Oni’s (2010) compilation is more recent as it covers up to 2007, but with emphasis on 

Lagos State as opposed to Windapo (2006) and Dimuna (2010) national records. In re-

presenting their works, Table 1 compares the respective failure data from the three 

authors to arrive at a worst case scenario (see column 6) for individual locations and 

periods. The worst case represents the highest number of defects recorded by any of 

the three authors for each time period. 

Table 1: The work of various authors on cost of rework 

Authors Project Types Calculated Cost of Rework 

UK 

Burati et al, 

1992 

Industrial engineering projects Cost of quality  deviations 12.4% of 

total project cost 

Barber et al, 

2000 

Civil Engineering (road) 82% of failures result in 10% of cost of 

overall failures. Only 4 failures result 

in 44% of rework costs 

South Africa 

Rhode and Smallwood, 

2003 

Range of projects 13% of value of completed project 

Malaysia 

Abdul- 

Rahman, 1995 

Civil Engineering (road) 5% of tender value is cost of non-

conformance 

Hong Kong 

Palaneeswaran, 2006 Private building projects Between 3.5% to 16.1% of contract 

value 

Australia 

Love 2002 Range of projects Direct and indirect rework cost was 

6.4% and 5.6% of contract value 

Love et al 2010 Civil infrastructure projects Mean cost of rework was 10% of 

contract value 

Love 2002 Range of projects A mean of 12% and a standard 

deviation of 13.56% of total project 

value 

Love and Sohal, 2003 Warehouse and apartment block 3.15% and 2.14% of total project 

value respectively 

Sweden 

Josephson et al 1999 Museum, school, housing, 

University, fire station, shopping 

centre, industry 

2.3% to 9.3% of contract value 

Another project 2% to 6% of contract 

value 

As observed from the failure data, the worst incidence of quality failure is in Lagos 

State. This is significant in that it supports the views held by Akinsola (2008) that 

such failure persists in major urban centres because of exponential population growth 

patterns. Attempts to meet the pressing needs of housing development, has reduced 

the time to build an average house. Quicker building times with little attention to 

details coupled with the increased complexities of the design and construction of new 

housing combine to make quality performance challenging. Invariably this results in 

quality achievement being compromised on construction projects. 

Other cases of building failure in Nigeria that were not listed in Table 2 include the 

collapse of a hotel under construction in Akure (Taiwo and Afolami, 2011). The study 

showed that developers of collapsed buildings often deviate from approved 

specifications. More recently cases of building collapse were reported in Oshodi, 

Lagos on 28th April 2010 and in Abuja on 11th August 2010 (Ede, 2010). These 

incidences of building failures result in significant casualties and loss of lives that 
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could be avoided. This needless loss of lives demonstrates how flawed our current 

monitoring systems are and suggest that drastic improvement measures are required. 

Especially the residential sector needs to rethink its approach towards building 

production process in the light of these tragedies.  

Causes of building failures in Nigeria  

The need to improve quality standards in the wider construction industry is in part 

driven by the extent of building failures and building collapses found in the house 

building sector and also various reports and articles particularly in developing 

countries. Several high profile instances have shown that quality failures have 

enormous impact on construction project. Quality failure may cause discomfort to the 

primary user (home owner) and in worst cases loss of lives while the reputation of the 

constructor and the industry is damaged in the process.  

Often there are several causes of the same erroneous action. These may be either 

combined causes, or a chain of causes. Whichever the case, causes of building failure 

is a proven reason for the existence of quality failure (Craig, 2008). Table 3 highlights 

the causes of building failures and the number of times building failures have been 

attributed to each category. From the Table it could be observed that the vast majority 

of the literature reviewed (n = 7), building failures in Nigeria are due to the use of 

poor quality materials. Table 3 also show that poor workmanships and design faults 

contribute significantly to building failures in Nigeria. 

Incompetency of professionals and unethical practices were highlighted by several 

authors. Three authors indicated environmental factors, change in building use, and 

inadequate enforcement of building regulations as contributing factor to building 

failures in Nigeria. Other factors that were highlighted include improper supervision, 

absence of inspection by approving authorities, non-compliance with specifications 

and construction fault. The least factors highlighted from the table are absence of 

approved drawings, frequent work variation and poor building practices. 

Investigations into causes of building failures are progressive with more recent studies 

generating more causal factors in Nigeria.  

Several studies have recommended solutions to the incessant building failures 

experienced in Nigeria. Some of these recommendations include proper and efficient 

supervision of workmen, enforcement of the building code, professional development, 

monitoring of professionals and penalties for those responsible for building collapse 

(Ede, 2010; Oke and Abiola-Falemu, 2009; Oloyede, Omoogun and Akinjare, 2010; 

Taiwo and Afolami, 2010; Windapo, 2006). However few have explored a review of 

the building approval process or the introduction of inspections during house 

construction by approving authorities. Thus this study believes the pursuance of an 

inspection regime could act as a preventative rather than a corrective measure to the 

factors identified as causes of building failures in Nigeria. For example it is possible 

for approving authorities to pick up on poor quality materials and workmanship, 

design faults etc. during actual construction works before they result in collapse and 

fatalities. Hence the focus of this paper is on stage building inspections as the possible 

solution to building failures in Nigeria. 
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Table 2: Frequency of building failures collated from three articles 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

State    Year (Dimuna, 2010) (Windapo, 2006) (Oni, 2010) Worst Case 

Ibadan 

 

1974 - 1 - 1 

1986 - 1 - 1 

LAGOS 

1978 - - 1 1 

1982 2 - - 2 

1983 2 - 3 3 
1984 - - 1 1 

1985 3 5 7 7 

1986 1 - 5 5 
1987 2 4 7 7 

1988 1 - - 1 

1989 2 2 4 4 
1990 - 1 3 3 

1991 1 1 2 2 

1992 2 - 3 3 

1993 - - 1 1 

1994 2 - 6 6 

1995 1 3 8 8 
1996 1 2 3 3 

1997 - 2 - 2 

1998 - 1 2 2 
1999 - 6 5 6 

2000 - 1 7 7 

2001 - - 2 2 
2002 - - 6 6 

2003 - - 6 6 

2004 - 3 3 3 
2005 2 4 6 4 

2006 2 1 7 7 

2007 - - 7 7 

Kaduna 

 

1977 1 2 - 2 

1980 - 1 - 1 

1999 - 1 - 1 

Ondo 

 

1976 1 - - 1 

1982 1 - - 1 

1994 1 - - 1 

1999 - 1 - 1 

Anambra 

 

1985 - 1 - 1 
1986 - 1 - 1 

Kano 

1987 - 1 - 1 

1991 1 - - 1 

1993 1 - - 1 

Kwara 
1994 1 - - 1 

1997 - 1 - 1 

Edo 

 

1989 - 1 - 1 

2006 - 1 - 1 

Rivers 

 

1978 1 - - 1 

1990 1 1 - 1 

2005 2 1 - 2 

2003 - 1 - 1 

Ogun 

 

1990 - 1 - 1 

2005 1 - - 1 

Abia 2004 1 - - 1 

Aba 2005 1 - - 1 

Borno 1977 1 - - 1 

Benue 1985 - 1 - 1 

Imo 1986 - 1 - 1 

Osun 1986  1 - 1 

Cross River 1987 - 1 - 1 

Sokoto 1991 1 - - 1 

Oyo 1994 2 - - 2 

Enugu 1997 - 1 - 1 

FCT 1999 - 1 - 1 

Adamawa 2005 1 - - 1 

FCT 2006 - 1 - 1 
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Table 3: Causes of building failures  
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INSPECTION PROCESSES 

Current inspection process on building construction in Nigeria  

Building consent documents are submitted to Town Planning Authorities to ensure 

that architectural and structural designs comply with design principles.  A building 

permit will only be granted for commencement of work if the Town planning 

Authority is satisfied with building consent documents. It is important that the Town 

Planning Authority enforce its development control regulations so that the incidences 
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of non-compliances do not occur. Thus additional inspection(s) could well be a 

solution to reducing the incidence of building failures in Nigeria.  Dimuna (2010)  

confirms that there is absence of inspection by approving authorities during building 

construction for compliance with documented specification and this has led to some of 

the cases of building collapse. Similarly, Dahiru and Okotie (2010) identify lack of 

enforcement of building regulations as a significant factor responsible for the problem 

faced in the Nigeria building construction sector. In order to overcome this problem, 

the approving authorities needs to be staffed with competent people with the right 

expertise and integrity (2010). Oke and Abiola-Falemu  (2009) recommend that 

proper and efficient supervision of workmen by building professionals may reduce the 

incidence if collapse. Although this could be more efficient when there is a follow up 

of supervision by qualified professionals within the approving authorities. Thus the 

authors’ believe that there is a pressing need to improve the current inspection process 

during the construction of residential buildings in Nigeria. This will enable better 

monitoring during the building production process. 

Current inspection process for residential buildings in developed countries  

In most developed countries, it is a requirement that a building consent is granted by 

an approving authority before any construction works begins. The consent documents 

normally contain compliance requirements which are necessary for proposed building 

works. The consent also specifies the inspection requirements for the building project 

based on the submitted plans and specifications. Building inspections are usually 

carried out at specific stages corresponding to building progress. In most European 

countries, it is explicit that building permit may contain conditions that must be 

carried out before and during construction. During construction, site inspection is 

carried out to ensure that the building work is built according to designs and that it 

complies with building regulations. Inspections are done by either public or private 

parties or a combination of both (building surveyor). The stages of inspection and the 

choice of inspectors depend on counties. Once construction is completed, a final check 

is conducted and a completion certificate or building permit is issued (Pedro, Meijer, 

and Visscher, 2011). 

In New Zealand, typically the inspections will cover: foundations, framing and 

insulation, plumbing, drainage, cladding and flashings, and the finished building. 

Work cannot proceed until the inspection for each stage is completed and approved. 

The purpose of the inspection is to ensure that building works comply with consent 

documentation. If the council inspector finds work that does not comply with the 

building consent during the inspection regime, a notice will be issued to rectify these 

defects. The inspection regime concludes with a final inspection of the completed 

build after which a Code Compliance Certificate (CCC) is issued. The issued CCC 

confirms that the work has been done in accordance to plans and specifications 

approved in the building consent. House sales and purchase contracts are often 

conditional on the issuance of a CCC (Gibson, 2010). 

In Australia, the Building Code of Australia controls the details of building and 

construction works. Building work may involve a series of inspections at various 

stages of construction to determine if they are being constructed correctly and in 

accordance with the building permit documents. Typical inspection stages include: 

foundations, footings and floor slabs construction, framing up, Occupancy Certificate 

and Certificate of Completion. At appropriate stages of work, a building surveyor will 

inspect the work and issue Occupancy Permit. A building must not be occupied until 

an Occupancy Permit is issued, indicating it is safe and healthy to be occupied. A 
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Certificate of Final Inspection will be issued by the building surveyor when all 

building work is completed. At the final stage in the building process, a Certificate of 

Completion (Building Work) may then be applied for and issued by the Council 

Permit Authority (Derwent Valley Council, 2009). In light of the above explanations it 

is important for the residential sector of developing countries to examine their 

building production process so that high quality performance could be achieved from 

design through to physical execution.  

Proposed stage inspection process for residential buildings in Nigeria 

It is vital that the building construction process is monitored from start to finish as 

stated in the consent documents. Inspections during the building process ensures that 

all building works remains consistent with what has been approved in the consent 

documents and building regulations, and that the building will meet acceptable 

standards of health, safety and quality. Rotimi, Tookey, Craig, and Rotimi (2011) 

advocate that the more the checks on building construction, the more probable the 

final build will meet the required quality standards.  

The stage inspections proposed are to be carried out by the Town Planning Authority 

at pre-defined stages to ensure that all works meet the consent document 

requirements. Despite regular monitoring of work progress by contractors and 

consultant on constructions site, it is important that the planning authority consultants 

carry out additional inspection at specific stages during construction. These stages 

should be set out on the building consent document, so that is clear to the builders and 

the Town Planning Authorities when works will be inspected. Inspection may 

necessitate a partial or complete suspension of work to allow for inspection to be 

conducted. The stages at which this inspections will be done will depend on the 

complexity and type of the residential building. The Town planning Authority will 

appoint an approved Inspector or an independent inspector/consultant to carry out 

building inspections and to assess for compliance with Building Regulations. The 

builder is obliged to notify the Town planning department when the major stages 

specified on the consent documents are reached. The inspector will carry out all stage 

completion and building control inspections.   

The TPA selects key stages to inspect construction works and may undertake any 

other inspection as deemed necessary. The stage inspection could correspond with the 

completion of major structural elements in residential buildings. For example, 

completion of foundation, walling, roofing, cantilevers etc. it is important to note that 

inspection for concrete elements should focus on framework and reinforcement 

adequacy before casting is done. The approving authority should also insist on 

sampling of concrete pours for major concreting works. The inspection regime will be 

such that progress into the next stage is contingent on certification/approval of 

previous stage. A stage completion certificate may be granted to show that all work at 

a particular stage has been completed accordingly. During site inspections, all parts of 

the construction work may be inspected. Once construction is completed, a final check 

is conducted and a completion certificate or building permit is issued. The inspector is 

expected to provide a report at each stage inspection. Random inspection could be 

carried out by the inspector. The inspections would address the consistent need for 

stronger enforcement of building standards and regulations.  The stage inspection 

provides a total quality control program for new homes, because at every major stage 

the house is inspected for quality of construction and building materials as well as 

compliance with building regulations and codes.  
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CONCLUSIONS 

It is evident that building failures and in worst cases, building collapse is an issue 

facing the construction industry especially the residential sector in Nigeria. Urban 

areas are mostly affected because of their continuous growing population rate. In 

order to meet the growing need of these rising population, the residential sector has to 

work towards improving quality performance of its final product. In so doing there has 

to be measures put in place to achieve this objectives. One important measure that will 

help in accomplishing this task accurately is to establish an efficient and effective 

inspection process during the building production process. The inspection will ensure 

that construction is completed in compliance with building code standards and 

regulations. So that when quality failures are later identified and serious problems 

occur such as building collapse, then there is a project party that could be held 

accountable. The inspection process proposed will ensure a regular and systematic 

monitoring of all building works right from the inception stage until the completion of 

the building. As it is, there is an enormous backlog of violations that remain unfixed 

in Nigeria, many of them serious. Beyond creating a stage inspection in the building 

process, this paper suggest that the Town planning department should begin a 

thorough auditing of professionals in charge of checking design, drawings and 

specifications  for all quality and  safety related issues. It should not take more 

tragedies to prompt the review of current building production process and its 

inspection regimes. The building production process requires a creative and 

sustainable solution that will transform quality performance within the residential 

sector. 
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The construction industry is widely recognised as being inherent with risk and 

uncertainty. This necessitates the need for effective project risk management to 

achieve the project objectives of time, cost and quality. A popular tool employed in 

projects to aid in the management of risk is a risk register. This tool documents the 

project risks and is often employed by the Project Manager (PM) to manage the 

associated risks on a project. This research aims to ascertain how widely risk registers 

are used by Project Managers as part of their risk management practices. To achieve 

this aim entailed interviewing ten PMs, to discuss their use of the risk register as a 

risk management tool. The results from these interviews indicated the prevalent use of 

this document and recognised its effectiveness in the management of project risks. 

The findings identified the front end and feasibility phases of a project as crucial 

stages for using risk registers, noting it as a vital ingredient  in the risk response 

planning of the decision making process. Moreover, the composition of the risk 

register was also understood, with an insight into how PMs produce and develop this 

tool also ascertained. In conclusion, this research signifies the extensive use of the 

risk register by PMs. A majority of PMs were of the view that risk registers constitute 

an essential component of their project risk management practices. This suggests a 

need for further research on the extent to which risk registers actually help PMs to 

control the risks in a construction project, particularly residual risks, and how this can 

be improved to minimize deviations from expected outcomes.    

Keywords: interview, project manager, risk management, risk register, UK 

INTRODUCTION 

The subject of this paper relates to risk management theory.  Risk management 

comprises of three main tasks of risk identification, risk analysis and risk response 

(Edwards and Bowen, 1998).  One of the common techniques used for logging and 

analysing project management risks is a risk register (PMI, 2004).  Risk registers 

provide a basis for logging identified risks in order to quantify them on the basis of 

their probability and impact or consequence.  However, it has often been argued that 

such two dimension evaluation of risks is insufficient for appropriate management 

action (see Williams, 1996 and Laryea et al., 2007). As such, the associated financial 

implications and effects to the critical path are often projected as part of this risk 

reporting. This enables the impact of each risk to be realised in terms of cost and time, 

delivering focus to the project risks and their related consequences. 
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Project Managers perform an important function in construction supply chains.  They 

help to manage resources on site to ensure completion of projects according to time, 

cost and quality projections, including the management of risks (Isik et al. 2009).  One 

of the tools they employ to achieve this is a risk register, which helps PMs to deal 

effectively with the management of risk (Webb, 2003).  As explained above, these risk 

registers help them to understand the risks that have been identified, priced and 

apportioned.  However, there is little evidence in the literature on how PMs employ 

risk registers in their work.   

This research was carried out based on a study of ten PMs in the UK to understand 

how they use risk registers within their profession. The scope of this work relates to 

both the construction and pre-construction phase of projects. However, in future, it 

may be useful to also understand how risk registers are used by PMs during the 

completion of the project and ascertain whether the realisation of full risk mitigation 

was achieved through using a risk register. 

PROJECT MANAGEMENT AND RISK  

According to Huff and Prybutok (2008), in their study of the way in which PMs 

manage information systems; 

‘problems occur when project management does not recognize the risks of the project 

and then fails to achieve the goal of shepherding the project toward completion in an 

acceptable manner, either in terms of elapsed time, accumulated cost, and/or 

functionality.’ (Huff and Prybutok, 2008). 

 This holds particular relevance in the field of construction project management due to 

the invariable complexity of construction projects (Baccarini, 1996). This is also 

established by Kähkönen (1999), in his research into the multi-character model of the 

construction project definition process. Here Kähkönen identifies project risk as being 

one of the contributing factors that has a direct effect on the extensiveness, methods, 

level of detail and completion time of a project. This in turn necessitates the need for 

PMs to look ahead in order to plan for unforeseen changes in the project. This is 

discussed by Reiss (2007) in his book, Project Management Demystified. Here, Reiss 

describes how PMs are ‘continually faced with decisions about the route ahead and 

must plan for events that are long distant in the future.’ (Reiss, 2007:17). This creates 

the need for PMs to be familiar with the project environment and the circumstances 

that may affect the productivity, performance, quality and budget of a project. (Isik et 

al. 2009).  

This evident degree of uncertainty is a defining characteristic of risk and as discussed 

earlier is inherent within the construction process. This is epitomised by Akintoye and 

Macleod (1997) in their paper relating to the risk analysis and management within 

construction. Here they note; ‘The construction industry and its clients are widely 

associated with a high degree of risk due to the nature of construction...’ 

Consequently, this demonstrates the continual exposure to risk within the industry 

which Tah and Carr, (2001) believe jeopardises the outcome of projects; ‘The 

construction industry still suffers from poor project performance due to risks’. 

Therefore, it is crucial that risk is effectively managed, as it has become a key 

ingredient towards the completion of construction projects, (Oztas and Okmen, 2004).  
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RISK REGISTERS 

According to Webb (2003:94) in his publication titled, ‘The Project Manger’s Guide 

to Handling Risk’ a risk register is described as; ‘The most popular method of 

recording and ordering risks...specifying all perceived risks with the outcomes, 

likelihoods and countering strategies’. This is developed by Laryea (2008:49), in his 

thesis on Contractor’s approach to risk in the tender process. Here the risk register is 

typified as containing, ‘a list of identified risks; list of potential responses; root causes 

of risk; and updated risk categories.’ This understanding of the risk register is 

progressed by Reiss (2007:179) in his book, Project Management Demystified. Here 

Reiss states, ‘A risk register can...discuss at length the nature of the risk, the impact 

and the things that can be done to prevent or reduce the impact of the risk.’ From this 

literature, it becomes apparent that the risk register is an effective tool that contributes 

towards project risk management. This is accentuated by Burcar and Radujkovic 

(2005) in their paper examining the use of risk registers in the Croatian construction 

industry. Here, Burcar and Radujkovic conclude that the ‘application of an adequately 

structured and designed risk register can significantly contribute to success not only at 

project level, but also at company level.’ This subsequently demonstrates the 

significance of this risk management tool in a project environment.  

As mentioned by Reiss (2007), one of the features of a risk register is to ascertain the 

impact of each risk. This often requires a form of risk ranking, regularly founded on 

the probability and severity of an individual risk. This approach is discussed by 

Baccarini and Archer (2001), in their paper examining the risk ranking of projects. 

Here Baccarini and Archer state how project risk management literature ‘describes the 

need to rank and prioritise risks in a project in order to focus the risk management 

effort on higher risks.’ 

This process of risk ranking is developed by Lambert et al. (2001) in their paper, 

reviewing the identification, ranking and management of risks in a major system 

acquisition. Here Lambert et al. (2001) note how this process is designed to, 

‘prioritize sources of risk in terms of the likelihoods of occurrence, the potential 

consequences to the program, and the efficacy and immediacy of risk-reduction 

efforts.’ These factors correspond with the five principles outlined above by Webb 

(2003). Moreover, Patterson and Neailey (2002) reiterate these points in their paper, 

discussing a risk register database system to aid in the management of risk. Here the 

risk register is described as a ‘formal mechanism to document the identified risks, 

their associated probability and impact values as well as their ranking in the project’. 

This demonstrates a characteristic of the risk register that can deliver focus and 

prioritisation on the project risks that hold the greatest severity.  

In turn, this presents the risk register as a practical tool in the methodology of risk 

management. This is advanced by Patterson and Neailey (2002) when they state; ‘The 

Risk Register itself is an extremely effective tool to enable everyone involved in the 

project to consciously evaluate and manage the risks’. As such, this demonstrates that 

the risk register both promotes and delivers the values of joint risk management to a 

project, through collaboration and increased awareness of the project risks.  

Mwakitalu (2006:80), in his thesis on the risk management process in Tanzanian 

municipal infrastructure projects, also explains the use and value of a risk register. 

Here Mwakitalu explains how ‘information on risks’ source identification, the stage of 

a project risks are expected to occur and assessment of their likelihood and 

consequences will be recorded’. Mwakitalu develops the understanding of this 
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document further in his study when providing an example of a risk register. Through 

this illustration, the composition of the register with columns for risk identification, 

risk assessment, risk response and risk monitoring are made clear. These subsequently 

combine to produce an effective means of managing risk within a project setting.  

This suggested use of the risk register within a project environment is ascertained 

further by The Joint Contracts Tribunal (JCT)-Constructing Excellence Contract 

Guide (2006:16), through the following statement; 

‘The Risk Register is a vital project management tool intended to identify potential 

risks relating to the delivery and performance of the Project, the probability of those 

risks occurring and their likely financial and possibly time consequences together with 

the naming of an individual or organisation who will be responsible for managing 

each risk. Through regular review of the Risk Register the Project Team will have the 

greatest opportunity of preventing risks from occurring and mitigating the adverse 

effects of those that do occur.’ (JCT, 2006:16) 

PROBLEM STATEMENT 

It is clear from the above literature that the risk register is a highly effective tool and 

their employment within a project environment plays a pivotal role in the control and 

mitigation process of project risk management. As such, a need to develop and 

understand the way in which Project Managers actually formulate and implement this 

document in practice is required. This will subsequently progress the industry’s 

comprehension of this management tool, benefitting industry professionals in their 

management of project risks.  

RESEARCH OBJECTIVES 

The following research objectives outline what this study aims to achieve; 

To identify how Project Managers compose and develop the risk register. 

To ascertain the extent to which Project Managers use risk registers as part of their 

project risk management practice. 

To identify the key stages of a project where the risk register has significant 

importance. 

To ascertain the extent to which Project Managers consider the risk register as a 

contractual document. 

To evaluate the significance of the risk register in the project management process. 

To address these specific objectives, an appropriate research design and methods was 

required: 

RESEARCH DESIGN AND METHODS 

The research design consisted of five stages. Firstly, research questions were 

developed from an extensive spectrum of literature based around the subject matters 

of risk, project management and the management of risk. Second, a semi-structured 

questionnaire was produced in relation to the study objectives. The third step involved 

carrying out interviews with ten PMs which were transcribed. The penultimate stage 

was to qualitatively analyse the transcribed interviews, with the final step linking the 

acquired data to existing studies on this subject and the research objectives. For this 

study, it was considered necessary to cover a range of firms with organisations being 

wholly project management or offering this service as an addition to their existing 



Risk registers 

1311 

capabilities. All of the companies approached covered a range of developments in 

terms of residential, commercial and infrastructure projects. This was considered 

essential to provide a more indicative analysis on the use of risk registers, throughout 

the construction industry and project management profession. Ten PMs from seven 

different organisations with varying levels of experience were interviewed as part of 

this research. (See Table 2 in the Appendix). 

The interview questions used are shown in Table 1 in the Appendix.  These questions 

have been grouped in correlation with the five study objectives. As a result, this 

allowed a clear and direct link to the objectives, enabling their achievement to be 

realised.  

RESULTS AND DISCUSSION 

A summary of the results of interviews with ten PMs are presented in Tables 3-7 in 

the Appendix. These five tables outline the data obtained in relation to the five 

research objectives. The summary of these results are expanded and discussed below. 

Composition and Development of Risk Registers by PMs 

As shown in Table 3 in the Appendix, the first five questions explored the PM’s 

composition of the risk register and how this document is developed throughout the 

project. From question 1 the PMs’ definitions presented the risk register as a tool for 

identifying the associated project risks produced in a spreadsheet format. This is 

demonstrated through PM 3’s view when revealing; ‘it’s done always on a 

spreadsheet’. This echoes the work of Mwakitalu (2006) who identifies the 

composition of the risk register as a spreadsheet with a series of sub-divided columns. 

The understanding of these columns were developed further by four of the PMs 

whereby the project risk, risk scoring and mitigation measures were noted as forming 

part of their risk registers. This corresponds with the studies from Webb (2003) and 

Laryea (2008) where ‘countering strategies’ and ‘potential responses’ are identified as 

characterising features of this document. This in turn highlights a direct correlation 

between existing literature and the practical application of this document. In addition, 

PM 1 also detailed columns for a risk owner, action date and differentiation between a 

time/cost impact within his register. As a result, an understanding of how PMs 

compose the risk register is understood, contributing to the realisation of Objective 1.   

This group of questions also identified the characteristic of colour and visual aid as 

being an important feature of the risk register. The findings from Question 2 indicate 

that all of the PMs agreed that the use of colour and pictorial representations was 

definitely a helpful ingredient in the risk management tool, (see Table 3). This is 

advanced through PM 8, whom views the integration of colour as ‘a very useful 

feature and it highlights all of the main risks that need to be focussed on.’ In addition 

to this, it was also found from these responses that the use of a traffic light system of 

green, amber and red to highlight the level of risk is often employed when 

differentiating between the project risks. This is an area that current literature 

insufficiently recognises and is only briefly mentioned by Laryea and Hughes (2008) 

in their paper discussing how Contractors price risk in the bidding process. Here, 

Laryea and Hughes note how ‘each risk is designated as ‘green’, ‘amber’ or ‘red’’ to 

identify the level of risk. Therefore, the findings from this research help to develop 

our understanding of colour and visual aid as an essential component of the risk 

register.  
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As highlighted in Table 3, nine of the interviewed PMs noted a risk workshop and 

brainstorm session as the initial phase of risk identification. PM 5 discusses this 

process of a risk workshop as a ‘brainstorm of ideas…understanding what the key 

problems are.’ This corresponds with Dallas (2006) in his textbook ‘Value and Risk 

Management, A Guide to Best Practice’. Here Dallas discusses the widely used 

method of generating risks during a workshop where ‘the traditional technique is to 

brainstorm the risks to generate a comprehensive list.’ Dallas (2006:315). Therefore, it 

is clear that the findings from this study perpetuate the techniques detailed in current 

research. Furthermore, the importance of intuition and experience when identifying 

project risks was also obtained from these findings. PM 4 notes, ‘It is a bit intuitive, 

it’s a bit of experience.’ This subsequently elicits the significance of experience in the 

process of project risk management and highlights how the risk register is developed 

by the PM.  

In addressing the types of risks fed into a register, it is clear from the PMs’ responses 

that it is dependent upon the context of the project. The PMs did however highlight 

the generic project risks that are likely to occur. These are presented in Table 3 where 

time, cost, procurement, ground conditions and weather are frequently noted as key 

project risks by the ten PMs. PM 8 elaborates on the areas of project risks to consider 

when stating; ‘You start off with things that are sort of well outside of your control, 

outside your spheres of influence...macroeconomics stuff, legislative stuff...weather.’ It 

is therefore apparent that there is a wide spectrum of risks to consider, thus 

necessitating the need for effective project risk management.  

The final interview question relating to this objective details the categorisation of the 

project risks in the risk register. As illustrated in Table 3 in the Appendix, the majority 

of the PMs did correspond in that they categorised the risks in the register in terms of 

costs, time, site issues, procurement etc. This classification of the risks is stressed by 

PM 6 when noting how it ‘does help focus the mind’. Moreover, PMs 1 and 4 detail 

the importance for the Client in having these categories in place, enabling the 

identification of cost and/or time as a risk consequence. This in turn broadens the 

understanding of how the risk register is developed and its composition as a risk 

management document, realising Objective 1 of this study. 

PMs’ Use of the Risk Register 

To achieve this objective six interview questions were created to understand how the 

PM uses the risk register in a project environment. As shown in Table 4 in the 

Appendix, the responsibility for producing the risk register within the project team 

was firstly understood. The main response to this question found many of the PMs 

affirming that one of their key duties is to create and develop this document. However, 

it was also noted that the Cost Consultant plays a key if not pivotal role in the 

production of the risk register. This was established through the responses of PMs 1, 

5, 7 and 9 whom all identified the Cost Consultant/Quantity Surveyor as having input 

in the production of this document. PM 1 states; ‘It’s generally in the scope of services 

of the Project Manager or sometimes the Cost Consultant can establish the risk 

register’. As a result, this indicates a variation in the responsibility for developing the 

register which PM 5 notes as being dependent upon the Client. This in turn validates 

how the risk register is in place to not only act as a project management tool, but also 

as an instrument to elicit the financial implications associated with the project risks. 

This subsequently demonstrates the risk register’s value to both the project 

management and quantity surveying profession.  
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It was also understood from this area of questioning that the ten PMs considered it 

general practice to calculate the impact of each risk by multiplying the risk probability 

by the severity/impact to produce a risk score. The PMs noted that this determines 

where the risk sits in a risk scoring matrix with the previously mentioned traffic light 

system being applied. These findings relate heavily with present literature, in 

particular Winch (2010) from his textbook Managing Construction Projects. Here, 

Winch notes how ‘One of the most popular risk-management-specific tools is the 

probability/impact matrix’, (Winch, 2010), to allow the prioritisation of the project 

risks. As a result, this research complements the ideas in existing studies and 

demonstrates the process of risk assessment in practice as used by PMs.  

As shown in Table 4, it was also noted that the risk register is generally subject to 

monthly reviews by the project team in order to effectively examine the project risks. 

PM 10 however, details how in practice he reviews the risk register every three-six 

months and at key project gateways such as the initial cost plan, planning application, 

tender document issue and tender returns.  This consequently, underlines the 

document’s continuity and prevalence as a tool within the project environment. 

Moreover, these findings demonstrate how PMs utilise the risk register in the project 

management process revealing it as a frequently employed document by PMs, in turn 

realising Objective 2 of this study. 

As shown in Table 4, the responses obtained for Question 9 presented the general 

consensus of the PM and/or the lead designer as having ultimate responsibility for 

assigning an individual owner to managing a risk. PM 6 explains, ‘The Project 

Manager is responsible for the project risk register, for determining who is best 

placed to manage that risk.’ This is synonymous with PM 2 when he states; ‘as 

Project Managers we’ll oversee the whole process’. This verifies the PM as having a 

crucial position in the management of the project risks and stresses the need for PMs 

to effectively implement and utilise techniques such as the risk register as an aid in the 

risk management methodology.  

In addition to this topic of risk responsibility, the PMs did all concur in viewing the 

project risks to have one owner but be collectively managed by the project/design 

team. This is affirmed through PM 3 in his response; ‘it should be a team thing but 

there will be an individual that has particular responsibility for a certain risk’. This 

collective input from the team is to ultimately ensure the effective mitigation of the 

project risks and demonstrates the implementation of joint risk management in 

practice. This joint risk management approach is defined by Rahman and 

Kumaraswamy (2001), in their research into risk management in the Hong Kong 

construction industry, whereby; ‘synergising the experiential knowledge, resources 

and sustained efforts of all major project participants’ is indicative of the joint risk 

management process, Rahman and Kumaraswamy (2001). As such, it is clear the PM 

can use the risk register as a driver towards achieving a co-operative approach in the 

management of project risks, through the assignment of owners, both individual and 

team.  

The final interview question for Objective 2 showed how only three of the ten PMs 

produced an additional risk register to show an individual activity in more detail (See 

Table 4).  PM 3 explains how on his most recent project;  

‘we needed to do a specific risk register for a key bit of kit that was going to go right 

in the middle of a refinery… we highlighted something that was going to be a big risk 
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and then we looked to see what the overall risk might be, how we can break that down 

and how we could mitigate each area of it.’ 

This response clearly identifies how particularly complex proceedings in a project 

may require an additional risk register, which PM 1 acknowledges as helping ‘focus 

the mind’.  This demonstrates how the risk register can be implemented as a 

management tool that not only identifies the broad project risks, but also offers the 

ability to evaluate risks in greater detail. This is an area not currently explored within 

existing studies and reveals an added function of the risk register that can be employed 

by the PM, realising Objective 2 of this research.  

SIGNIFICANCE OF RISK REGISTER IN PROJECT STAGES 

This objective examines project phases where the risk register is particularly crucial. 

The initial findings obtained for this objective indicate how the scale and 

characteristics of a risk change and develop as the project progresses, (see Table 5). 

This is epitomised through PM 1 when stating, ‘the risks are always changing...that’s 

why we have these tools so we can keep track of them.’ Moreover, PM 6 notes; ‘as a 

project progresses your total risk should reduce’. Consequently, this identifies the risk 

register as a live document that is continuously evolving as the project progresses. 

This is an area discussed by Godfrey (1996) in his guide to the systematic 

management of risk in construction. Here, Godfrey notes how, ‘As your project 

progresses, your risk exposure and the relative importance of various risks alter.’ In 

turn, this shows how the findings emulate Godfrey’s work and signifies the 

importance of the risk register in monitoring the magnitude of the project risks 

through the entire project process.  

The responses for Question 13 as shown in Table 5, identifies the front end/ feasibility 

phase of a project being determined as the most influential. This subsequently 

pinpoints the pre-construction stage of a project where the risk register is particularly 

crucial. This is strengthened through PM 9 viewing the pre-construction stage as vital 

in determining whether a project can proceed to construction. This risk evidently 

holds the greatest severity, thus verifying this point in a project as central on the 

influence of project risks. As a result, these findings achieve Objective 3 by 

highlighting this project phase, where a risk register is employed, as particularly 

significant in the overall project process. 

Risk Registers as a Contract Document 

This area of questioning examined the degree of confidential information within the 

risk register and its integration into the contractual documents to a project. Of the ten 

PMs interviewed seven of them all agreed that the risk register is not held 

confidentially, (see Table 6). Moreover, the majority of the PMs believed that the 

register should remain an open document with PM 1 viewing confidentiality as a 

‘negative step’ that prevents its purpose of identifying risks, to the project team, being 

achieved. However, PMs 3, 6 and 9 do indicate that some information should not go 

outside of the project, thus elements should remain confidential. In response to this 

PM 9 suggests, ‘a sanitised version of the risk register that’s available, for full 

distribution and there’s a slightly fuller version that’s kept confidential.’  Examples of 

these elements were noted by some of the PMs as financial information such as the 

solvency of a sub-contractor and the Employer’s financial limit on a particular risk. 

PM 2 notes; ‘It may contain confidential information, especially if it’s a costed one.’ 

This in turn establishes how this document can hold sensitive information, which PM 

3 believes may affect the actions taken by their suppliers and contractors. This 
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subsequently highlights the influence of the risk register within a project environment, 

thus perpetuating the importance of this document in achieving project success.  

As noted in Table 6, five of the interviewed PMs all said that they integrate the risk 

register into the contractual documents with PMs 3 and 4 noting how only certain 

aspects of the register will be included.  PM 4 elaborates on this when noting the 

significance of the project risks on the Contractors pricing of the works. As such, 

incorporating the full risk register within the contract, according to PM 4, will inflate 

the Contractor’s costs through the pricing of the project risks, thus having a negative 

effect. In spite of this, PM 7 does stress the importance of the project and Employer, 

as his involvement with Government projects have specified the incorporation of the 

full risk register within the contractual documentation. PM 7 notes; ‘for the Ministry 

of Justice they are part of the contract that is issued’. As a result, it is clear that this 

topic area is contentious, which is supported through the little literature available on 

this subject. For example, the Joint Contracts Tribunal (JCT)-Constructing Excellence 

Contract Guide (2006:17) states; ‘Whilst the Risk Register is a project management 

tool, it does not form part of the contractual documents.’ However, within the NEC 3 

Engineering and Construction Contract (2005:4) the risk register is defined as, ‘a 

register of the risks which are listed in the Contract Data’. From this it is apparent that 

the contract itself can determine the extent of the risk registers integration as a 

contractual document. However, as made clear from the viewpoints obtained from the 

ten PMs, the general consensus is that the risk register forms part of the contract 

documents on some level, as all parties to a contract should be aware of the project 

risks. This is personified through PM 5; ‘in terms of the way that we tender jobs then 

yes they certainly would be a key document that would be included within the contract 

so the Contractors are aware of what the risks are to the project’. Therefore, from this 

research it is apparent that the risk register is included, to some degree, within 

contractual documents.  Although, it is important to make clear that the general 

standpoint was that no contractual obligations should be attached to this document, as 

its integration is purely to draw attention to the identified project risks. In turn, this 

realises Objective 4 of this research and demonstrates the typical procedures of PMs 

in practice. 

SIGNIFICANCE OF RISK REGISTER IN THE PM PROCESS 

The final objective of this study addresses the overall significance of the risk register 

within the project management process. As shown in Table 7 in the Appendix, seven 

out of the ten PMs all agreed that the risk register is an extremely significant tool in 

the project management approach. PMs 6, 7 and 9 however, describe the risk register 

as one of a number of tools that are not entirely intrinsic for the achievement of 

project objectives. As a result, this elicits a deviation amongst the interviewed PMs in 

terms of how they value the risk register as a management tool. However, as the 

majority of the PMs confirmed the register as ‘essential’, ‘significant’ and ‘a key part 

of approach’ it is clear that this document plays a crucial role in the project risk 

management methodology. This echoes much of the available literature that presents 

the register’s significance within the project environment. This is supported through 

‘An Architect’s Guide to NEC 3’ (2011), whereby the risk register is termed as a ‘vital 

provision’ in efficient project management. These findings clearly accomplish 

Objective 5 and demonstrate the significance of the risk register as a managerial tool.  

Furthermore, in comparison of techniques the findings indicate that eight out of the 

ten PMs all mentioned the Monte Carlo simulation as an alternative method for 
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project risk management.  However, as seen in Table 7, PM 6 was alone in believing 

that the Monte Carlo method should be employed at a greater level throughout the 

industry. The remaining PMs all indicated towards the risk register as being the better 

risk management tool. Moreover, the general consensus affirmed the register as a 

straight forward approach that achieves its purpose, as opposed to the Monte Carlo 

method, that often obfuscates the information produced. 

In addition, seven of the ten PMs all agreed that a risk register is an essential tool on 

every project. This is demonstrated by the following PMs; PM 3; ‘Yes...no matter 

what the project’. PM 4; ‘Yes, on every project no doubt about it’ and PM 5; 

‘Definitely yes...I think it is a key document to any project.’ Despite this, PM 7 does 

note how a project can progress without the application of this document. However, as 

Table 7 illustrates, the main consensus amongst the PMs is that the risk register plays 

a pivotal role within the project management methodology and is a key document 

within the profession. As such, it is apparent from these findings that Objective 5 is 

achieved and the risk register is presented as an essential tool in the project 

environment.   

CONCLUSIONS  

The aim of this work was to obtain a better understanding of the way that Project 

Managers use Risk Registers to manage the risks in a construction project.  Ten PMs 

in the UK were interviewed and the results revealed interesting findings that provide 

some basis for further research. Five main conclusions are drawn following the results 

and discussion.  

First, the findings for Objective 1 present the composition of the risk register in 

spreadsheet form and draw attention to the use of categorised headings/columns for 

the arrangement of this document.  Furthermore, the importance of colour and visual 

aid within this tool was also stressed, establishing it as a useful element to identify the 

different levels of risk. In addition, the technique of brainstorm sessions and risk 

workshops employed in the development stages of the risk register was also 

highlighted. As such it is clear that this objective has been achieved through the 

acquired findings.  

The second objective of this study was to identify and examine how PMs actually use 

the risk register in their project risk management practice. As discussed earlier, the 

responsibility for producing the risk register was generally conceived as the duty of 

the PM. Moreover, it was also held that the Cost Consultant on occasion has 

responsibility for this production. Also, the frequency of the PMs’ use of the risk 

register was addressed from the monthly reviews of this document by the PM and 

project team.  In turn, this provides a realisation of Objective 2 of this research, 

broadening the understanding of how PMs use this tool in practice. 

In relation to the third objective, the front end and feasibility stages of a construction 

project were identified as the crucial stages of a project where the risk register has its 

greatest influence. The risk register was generally conceived as a useful aid in the 

decision making process, thus influential during these initial project phases. 

Furthermore, it was noted that the scale and characteristics of the project risks change 

as the project progresses. In turn, this information fully realises this objective and 

develops the understanding of this document and its application as a project tool.  

The results relating to the fourth objective reveal that the risk register should not be 

treated as a confidential document. Although, it was noted that some of its content 
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should be withheld from the public domain if it reveals potentially harmful 

information to the project. In addition, half of the interviewed PMs noted their 

incorporation of the risk register within the contractual documents, with a further two 

PMs detailing that certain aspects will be included. Therefore, the findings on this 

topic develop the understanding of the risk register’s content and its integration into 

contractual documents, thus achieve the fourth objective of this study.  

The significance of the risk register in the project management process was the main 

focus of the fifth objective. The results indicate the extensive use of the risk register as 

an effective tool within the project management methodology, with the majority of 

PMs deeming it as an essential component on any project. Moreover, the findings 

elicit how the risk register is the favoured tool for risk management, compared to 

other techniques such as a Monte Carlo simulation. As such, this accentuates the risk 

register’s significance as a tool within the project management process, thus fully 

realising the final objective of this study.   

RECOMMENDATIONS FOR FUTURE WORK 

The majority of PMs were of the view that risk registers constitute an essential 

component of their project risk management practices. Hence, there is a need for 

further research on the extent to which risk registers actually help PMs to control the 

risks in a construction project, particularly residual risks, and how the use of risk 

registers can help to minimize deviations from expected outcomes. An area of future 

research could also expand on how the Cost Consultant produces and develops the 

risk register, with a focus on the register as a financial reporting document. 

Additionally, a further examination of the risk register forming as contractual 

documentation, with emphasis on the risk register having legislative influence would 

also be welcomed.  

APPENDIX 
Seven Tables are presented in this Appendix; 

Table 1: Interview Questions 

Table 2: Profile of Respondents 

Table 3-7:  Summary of Interview Results 
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SUSTAINABLE SCHOOLS: WHOSE RESPONSIBILITY? 
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1
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The need for sustainable built environment has for sometimes been frequently 

orchestrated, and would continue to be, not only for ease of management and control, 

but for more decent, healthy and functional environments. It is disheartening however 

to note that our schools  the training grounds for future leaders, scientists and 

innovators of tomorrow are to this date the most neglected areas of our built 

environments. The fact still remains that, to be able to perform at the peak of their 

efficiency and be prepared to face the challenges of the 21
st
 century, an enabling 

learning environment has to be created, managed and sustained for the pupils. This 

culture of sustainability, if entrenched right from the school level will become part of 

us and can easily be translated into every other facet of our life. The paper, through a 

theoretical and practical approach, and the review of existing literature and 

discussions with stakeholders, examines the problems of sustainability of school 

environments and suggests strategies for action.  

Keywords: built environment, responsibility, sustainable schools 

INTRODUCTION 

Nigeria’s Philosophy of education is based on the integration of the individual into a 

sound and effective citizen for national development and positive change in the 

Nigerian society. Before 1999, Nigeria was operating, a 6-3-3-4 system of 

education.The 6 year primary education is intended to equip pupils with the skills of 

reading, writing, reasoning and arithmetic, while the 3 year JSS is to develop in them 

aptitude for science and technology so that they can rightly incline to the arts or 

sciences courses of their choice in the 3 year SSS for preparation to the 4 year Tertiary 

or University Education. With the launching of the Universal Basic Education (UBE) 

programme in September 1999, the 3 year JSS was merged with the 6 year primary 

Education to form a 9 year Basic Education Programme and the 3 year SSS was 

named Post Basic Education. (NERDC, 2009) The word schools, is used to refer to 

the entire environment occupied by the Basic and/or Post Basic Education School and 

the buildings and structures within it. Whether operated as day or boarding schools, 

they serve as training grounds for our children within the age brackets of six (6) and 

eighteen (18) years. To effectively prepare and encourage them for the Basic 

Education programme, the conditions of our Schools need to be revisited. 

CONDITION OF OUR SCHOOLS 

When discussing the state of our entire built environment, Okedele, Adio-Moses and 

Obi (2008) observed that the Nigerian built environment today is characterized by: 

. Planlessness of our towns and cities  

                                                           
1
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Incessant collapse of buildings, fire infernos, built environment abuse, storm damages 

etc. 

Dearth of referenced design standards for professionals  

Use of non-professionals 

Lack of maintenance culture  

Urban Sprawl  

Lack of coordination between professionals in the building industry and  

Overstretching of urban cities facilities due to population explosion 

The situation in our schools is not different from the entire Nigeria built environment. 

In actual fact, schools have been the most affected and neglected parts of our built 

environment, they have the most deplorable and dilapidated structures, the alarming 

over growth in school population has resulted in the serious overstretching of school 

facilities. The environment is so dry, sunny and un-kept. Very little attention if at all is 

been paid on ameliorating or reversing this trend because schools serve as second 

homes only to the pupils and their teachers who are seen and considered as  the less 

privileged members of the society. Standards are not always adhered to in the 

location, planning, design and indeed the construction of schools. 

A survey conducted by the Kebbi State Committee on the resuscitation of Education 

(2009) for example, shows that at least 60% of the schools in the state are saddled 

with one or two cases of collapsed buildings, blown-off roofs or fire inferno, and that 

some of these structures have been in that condition for more than five (5) years. 

AIM OF THE STUDY: 

Educators are of the opinion that, apart from protecting school pupils from sun, rain, 

heat and cold, the school building represents a learning environment which has 

tremendous impact on the comfort, safety and performance of the child; they observed 

that the quality of education our children receive bears direct relevance to the 

availability or lack there off of physical facilities and overall atmosphere in which the 

learning takes place.  

The study is aimed at creating conducive atmosphere for learning within the four 

corner walls of our schools through partnership and co-operation from all members of 

the society. 

THE CONCEPT OF SUSTAINABLE DEVELOPMENT 

Sustainable development has come into common usage both at macro level of global 

and government assessment, and at micro level of individuals, as a result of the 

experience and anticipation of environmental damage and disaster. Whether the threat 

is from war, economic collapse, storm or ecological disasters, or share negligence, 

Architecture, which builds for humanity places to live and work in, has to evolve best 

practices for its structure to be in harmony with nature, withstand the taste of time and 

disasters for the good of present and future generations. 

In the words of  Rambert (2005), sustainable development is the modern worlds` new 

paradigm, and extends beyond ecology to embrace the entire economy – society – 

environment trinity, and that sustainable development means decompartmentalisation 

and that progress could not be allowed to threaten the environmental balance in any 
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way. He however concludes that it still remains to be seen if ecologically correct is 

synonymous with architecturally correct. 

On the other hand, Bruntland report (1987) and consultation paper 3 on a UK Strategy 

for Sustainable Construction (1998) sees Sustainable Development in the light of 

ensuring a good quality of life for the present and future generations, and the 

International Council for Local Environment Initiatives (1996) emphasizes on 

developments that are eco-friendly and un-threatening to the viabilities of natural built 

environment and social systems around which they are erected. 

Rusong Wang, the President of Ecological Society of China once said “in order to 

transform our cities, we need to move from ego-culture to eco-culture” (Aaltonen, 

2008). 

In summary, sustainable development is about ensuring a better quality of living today 

without jeopardy to future generations quality of living within structures that are in 

harmony with the nature around us and deliberate effort is made from design, through  

construction to management, on how to make the environment better than it is today. 

Blowers (1993) enumerated the goals and objectives of sustainable development 

which were summarized by Okedele and Adebayo (2008) as: 

Resource Conservation though efficient use of land, reducing wastes and substitution 

of non-renewable resources with renewable ones where applicable 

Respect for built environment consonance and mutual balance with nature  

Enhancement of environmental quality through reduced pollution processes and 

protection of regenerative capacity of eco-systems. 

Fostering social equality through environmental developments 

Political participation to encourage government and community participation in 

management and decision making 

Elkin et al (1991),on the other hand, noted four principles of sustainable development 

which according to him are: Futurity, environment, equity and democratic 

participation, where individuals are given opportunity to share both in decision 

making and in the actual process of development. Cliff Moughtins (1992) also 

emphasized that participation is a key concept in sustainable development because it 

will pave way to a high degree of local self-sufficiency. 

SUSTAINABLE SCHOOLS: THE AUSTRALIAN EXAMPLE 

          The Australian sustainable schools Initiative (AuSSI) which was started around 

2000 is a partnership of the Australian Government and territories that seeks to 

support schools and their communities to become sustainable. 

One of such examples is the Sustainable Schools NSW which, sponsored by the New 

South Wales Government, is intended to help schools integrate environmental 

learning and awareness into all aspect of school life including the classroom, the 

canteen, school grounds, the office, workshops, transport, sports carnivals and all the 

activities that schools engages on. 

A vision developed by students of NSW sustainable schools programme 2004, clearly 

speaks for itself on the dare need for partnership and co-operation in the  match for 

sustainable schools and indeed sustainable development.  
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“If we don’t change our ways of living, the children of future generations will not be 

able to experience our beautiful natural environment. The world we want to live in is 

one of environmentally friendly nature which renews, reuses, regenerates and 

recycles. Students and the community can work together to build a friendly, safe and 

beautiful world, the future needs you” 

Participating organisations in this endeavour includes 

Office of Environment and Heritage 

Department of Education 

Australian Sustainable Schools Initiative (AuSSI) 

Catholic Education Commission of NSW 

Australian Government 

Local Government Association of NSW 

Unlike the United Kingdom (UK), where sustainable schools began as a Government 

initiative in collaboration with Non-Governmental Organizations (NGOs) and in 2010 

withdraw leaving the job to UK charities and organizations, the Australian 

Government to this date participate actively in all sustainable school programmes and 

give grants and scholarships to schools through community groups that partner with a 

school, parents, citizens, associations, out of school providers and other not-for-profit 

organizations. Such grants includes 

1. Premier Environmental Education Scholarships 

2. Organic school Gardens grant for establishment of school Gardens and for 

recognition to schools that are committed to following the full organic school Garden 

curriculum. 

3. Australia open Garden Scheme Community Grants. 

4. Go Green Corporate Express Grant. 

5. NSW Environmental Trust Eco School Grants. 

SUSTAINABLE SCHOOLS: LESSONS FOR NIGERIA 

It is an established fact that man can be affected by his built environment positively or 

negatively as the environment can be inspiring or depressing depending on its setting. 

This has also been attested to by the saying “we shape our built environment and our 

built environment shapes us” (Okedele, Adio-Moses and Obi 2008). It is clear also 

from the Australian example that the creation, management and maintenance of 

schools, if well conducted, coordinated and sustained will in turn help in preparing our 

teenagers for the challenges of the 21
st
 century and that this responsibility is not that 

of the Government or school proprietors alone.  

The case of Australia is a clear indication that the Federal, State, Local Government 

and their ministries and parastatals all have positive roles to play in the realization of 

sustainable schools. NGOs, CBOs, community leaders and the well to do can all be 

positive contributors to the achievement of the desired goals of sustainable schools. 

The SBM (school based management), the PTA, the Alumni all need to participate in 

this onerous responsibility.  

Importantly too the school leadership, teachers and students all need to be carried 

along to ensure success and achievement of positive results in this endeavor. 
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It has also been observed earlier that good site locations, orientation, planning and use 

of appropriate materials are positive indicators of sustainable schools. Architects, 

Planners, Development Authorities and Environmental Protection Agencies cannot 

therefore be left out from the list of stake holders that will bring about sustainable 

schools.  

It can thus be said that sustainable schools can be realized and achieved, if careful 

consideration is given in the following areas: 

1-Respect for planning laws in the location of schools 

2- Environmental Impact Assessment to be carried  out before establishment of 

Schools and the regular assessment and control of school environment by designated 

authorities  

3- Ecology and sustainability conscious school designs 

4-Ensuring standards in schools constructions  

5- Respect for nature and school environment  

6- Deliberate effort to improve on the landscape and condition of existing school 

facilities. 

7- Government and school management participation  

8- Public participation and mobilization  

9-Reward and motivation for best practices 

SUSTAINABILITY RESPONSIBILITY ASSESSMENT FOR 

STAKEHOLDERS 

The ability to determine the serious need for sustainable schools in our Nigerian built 

environment is not a solution to our present chaotic school environments. 

Identification of the stakeholders that will join hands in shouldering this onerous 

responsibility is also not enough. There has to be an assessment/action plan spelling 

out the responsibilities of each stakeholder, identifying monitoring and 

implementation groups, in each case, to ensure a vibrant sustainability conscious 

programme for our schools. 

A survey and check list  was conducted with a view to identifying specific roles each 

stake holder will play as a means of achieving the desired results. 

SUMMARY AND CONCLUSION  

The present chaotic and deplorable condition of our schools has been examined, and 

the need for all hands to be on deck to ensure that our built environment and indeed 

schools are healthy, efficient, safe and of good living standard has also been stressed. 

The paper opines that if this culture of sustainability is successfully established in our 

schools it will easily be translated into our entire living and working environments 

with each member of the society developing a sense of belonging and serving as an 

active participant in the achievement of our desired goal of sustainable built 

environment. Stakeholders that will effectively contribute in this endeavour have been 

identified and action plan has been designed, based on the results obtained, to make all 

parties committed for the safety and decency of our school environments. 
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 Table 1: showing the analysis of the results obtained.  

S/N Stakeholder Responsibility Implementation Time Limit 

1.      

  

Federal 

State & 

Local 

Government and 

proprietors  

 

Creation of school plants, 

enactment and enforcement of 

laws, monitoring and reward for 

best practices  

  Ministry of education / 

LGEA 

  State Environmental 

Protection Agency 

  State Ministry of 

Works/works Dept. 

  

  

Always  

2.      

  

Planners and 

School Designers  

Good location of schools with 

space adequacy, ecology and 

sustainability conscious school 

designs   

  Urban Planners  

  Architects  

  State Urban Development 

Authority  

  

  

Always 

3.      

  

School 

management  

Create sustainability units, 

appoint master and prefect in-

charge, set rules, monitor, 

encourage and motivate through 

organized competitions 

  School and Community 

Based Management  

Termly  

4.      

  

PTA Set goals, monitor, encourage 

and motivate, in association with 

the school management  

  PTA Sustainability 

committee 

Termly 

5.      

  

Teachers and House 

Masters 

Appoint sustainability monitors, 

set goals and manage class 

room, hostel and the entire 

school  environment 

  Class Masters 

  House Masters 

Weekly  

6.      

  

Community leaders Monitoring, encouragement and 

reports to Authorities  

  Community Leader Occasionally 

7.      

  

School 

sustainability 

Committee and 

Student 

Association   

Prepare sustainability roaster 

regular inspections liaise with 

principal and sustainability 

prefects and report outcomes 

  Sustainability Master Forth 

Nightly 

8.      

  

Sustainability 

prefect  

Mobilize student body through 

class monitors and house 

captains and  report weekly to 

sustainability master 

  Students and their 

representatives 

Weekly  

9.      

  

Alumni Association Monitoring and encouragement    Alumni Executives. Annually 

Analysis of results from interviews and check list conducted 
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The initial product of the architectural design process is a building ready for 

occupation. This product is subsequently occupied and further changes are made to 

the initial design by the user. This redesign is part of the evolution of the building and 

therefore part of the design process. This implies that the design process continues 

even after occupation. Two public housing schemes, Barnawa and Malali Low Cost 

housing estates in Kaduna, Nigeria were studied and it was found out that after tenure 

changed from rental to ownership, the new owners made changes to suite their taste. 

Changes were physically observed and recorded through pictures and measured 

drawings, questionnaires were employed to trace reasons for and process of user 

redesigns and implications were derived. It was found out that an average of 70% of 

owners in both estates made changes to their houses without consulting the architect. 

The process of user redesign was found to be deficient leading to the conclusion that 

architects need to tighten their control of the post-occupation design process and not 

leave it to the untrained user. 

Keywords: changes, design process, public housing, redesign, user 

INTRODUCTION 

Reviews of public housing in Nigeria have been extensive (e.g.  Popoola, 1984; 

Onibukun, 1985; Arigbibola, 2000; Omange and Udegbe, 2000, Olotuah, 2000, 

Olayiwola, Adeleye and Ogunsakin, 2005a,b; Olotuah and Bobadoye, 2009; 

Ademiluyi, 2010, Ogundele, Ayo, Odewumi and Aigbe, 2011) and reveal that public 

housing in Nigeria was introduced by the colonial masters and has gone through 

various eras and different strategies. However, the major strategy adopted by various 

governments is direct housing construction. This could not achieve much as most of 

the schemes were meant to house government officials. Even those meant to house the 

low income have been snatched by the rich. The direct house construction failed to 

yield a solution for many reasons. The design of the units did not meet the needs of 

the people in terms of size and location. For example, the Shagari Housing estates 

constructed all over the country in the early 1980s were rejected by the targeted poor 

mainly because of locations that were far from city centres and room size was small 

compared to family size. 
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Corruption has been a major problem and is manifested through inflation of contracts, 

abandonment of works after high percentages of mobilisation fees are advanced, poor 

quality of materials and workmanship, and biased allocation of constructed units. 

Another problem is lack of a developed mortgage system. It is difficult to get loans to 

build and those who can obtain it do so at very high interest rates. Lack of adequate 

research to ascertain the depth of housing needs and alternative strategies for meeting 

these needs is another problem; as a result designers do not have adequate data as a 

basis for producing their proposals. The current strategy adopted is the public private 

partnership with the aim of enabling the low income to build houses, and has a lot of 

promise if well implemented. However, the lack of an effective housing finance 

system remains a big hindrance to achieving housing for all.  

Design of public housing where the specific occupants are not known before designs 

are produced has been another major problem in Nigeria and indeed worldwide. 

Occupants live restricted lives until such a time that the ownership of the houses 

changes before the occupants are free to make significant changes to fit their tastes. A 

major criticism of the design of mass housing is that Architects often design without 

involving the users and this has led to calls for the involvement of users in the design 

of their houses (Habraken, 1972, Hershberger, 1974; Rappoport, 1983, Zeisel, 1984, 

Duanny, 1999; Popov, 2002). 

The architectural design process is assumed to terminate after construction, but in 

housing (especially mass housing), long after the architect has completed his work, the 

occupants continue to make changes that significantly transform the building from 

what the architect intended. Brand (1994) has recorded many examples of buildings 

that have changed over time including housing, commercial buildings, industries and 

others. Boudon (1972) studied Le Corbusier’s Quartiers Modernes Fruges, a rental 

housing scheme built in Pessac, France in 1926, and discovered that the occupants 

changed the character of the initial designs in order to express their personality. 

Boudon’s study points to the fact that no matter how creative a designer may be, his 

designs especially of public housing, will undergo changes by the users. The 

involvement of the user in changing the original designs is a part played by the user 

that has been overlooked but that is significant to the design process. Suleman (2007, 

2011) called for redefining the architectural design process for housing and dividing it 

into two; a preoccupation design process by the architect and a user dominated post-

occupation redesign process. The main aim of this study is to examine the changes 

made by users on the two selected public housing schemes, identifying the reasons 

and process applied, and to find out the implications of the user making the changes 

himself without involving the architect. 

METHODOLOGY 

Two estates, Malali Lowcost (608 houses) and Barnawa Lowcost (817 houses) in 

Kaduna, Nigeria were selected for the study. The two estates were among the first 

public housing schemes built in Nigeria for the general public and were later 

privatised. The schemes were initially built to host participants and guests of the 2
nd

 

Festival of Arts and Culture (FESTAC) which was held in Nigeria in January, 1977. 

After the festival the schemes were run by the Federal Housing Authority and later 

handed to the Kaduna State Housing Authority, now Kaduna State Development and 

Properties Corporation (KSDPC) on 31
st
 March, 1978 (Popoola, 1984). The schemes 

started as rental schemes but were later converted to owner occupier. The main focus 

of this study is to investigate the process users of the two estates applied in changing 
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(redesigning) housing environments initially designed by architects, and to find out 

the implications on the architectural design process. It is therefore necessary to show 

that changes do significantly occur in housing designed by architects. As a result, 

physical observations were thought of as the most appropriate way to study changes 

made by occupants to architect-designed houses. A number of researchers (e.g. Groat 

and Wang, 2002; Zeisel, 1984) have concluded that physical observations are key 

instruments in design research. Observed changes were documented through notes, 

sketches and photographs and measured drawings. Simple random sampling was used 

to select a sample size of 100 houses each from both Malali and Barnawa. 

Questionnaires were also administered to occupants to find the condition of their 

houses at occupation and the current state. The questionnaires also focussed on the 

process of change. The results of the questionnaires were analysed through SPSS 

statistical package and implications were deduced. 

RESULTS 

Characteristics of the original designs 

There are three types of houses in Malali Federal Lowcost, the one bedroom semi-

detached; two bedroom semi-detached; and the three bedroom semi-detached houses. 

Barnawa Lowcost is composed of two units: Phase I and II. Phase I is composed of 

two different housing types : two bedroom semi-detached, and two-bedroom block of 

flats. Most of the semi-detached duplexes were demolished and only a few are left 

standing and so they were not considered for the study. Phase II is composed of two 

types of housing – two-bedroom semi-detached and three-bedroom semi-detached. 

Fig. 1.1 shows the original plan and approach view of the two-bedroom semidetached 

house in Barnawa 

 

Types of changes 

Physical observations showed that a lot of changes have occurred in both Malali and 

Barnawa Lowcost housing estates.  Fig. 1.2 shows an example of change made by an 

occupant to the original design shown in Fig. 1.1. It is clear from the observations 

made that the changes are very significant as they have completely affected the 

outlook of the houses. Changes were dominated by changes of functions of spaces, 

and increase in room sizes which affected the structure of the building. Finishes were 

changed to more pleasing and more expensive ones such as textured paints and 

aluminium roof covering. Changes affected the overall planning of the house, as more 

rooms were added.  

Reasons for modifications 
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From responses to the questionnaire, reasons deduced for modifications of the original 

designs as shown in Table 1.1 include increase in family size, need to solve problems, 

change of taste and change in economic status. 

Table1.1: Factors that caused changes   

Factor Malali (%) Barnawa (%) 

Increase in family size 53 49 

Problem-solving 11 20 

Change of taste 29 29 

Change in economic status 7 2 

 

Of the reasons advanced by respondents, increase in family size was the major reason 

given for the need to make changes by 53% (Malali) and 49% (Barnawa) of the 

respondents. In Nigeria, birth rate is a major contributor to the population growth. 

Unlike in developed countries in which there is birth control, family planning 

campaign in developing countries is still at rudimentary stages and is hampered by 

cultural and religious beliefs. As long as family size keeps increasing, there will be the 

need for expansion of number and size of room spaces especially in public housing 

that were not initially meant for particular families.  

 

 

The need to solve specific problems in the house caused by deficiencies from the 

original designs was another reason advanced for making changes in occupied houses. 

These problems include roof leakages, lack of privacy, improved security and general 

circulation within the house. 11% of the respondents in Malali and 20% in Barnawa, 

as shown in Table 1.1, made changes in their houses based on the need to solve 

specific problems. As people live in the house for many years, they discover a lot of 

problems with the original designs which they attempt to solve. 

There are two major types of tenure in the two estates studied; ownership and rental. 

Out of 173 respondents 92 representing 53.2% owned the houses they live in while the 

81 representing 46.8% are renters. A Chi-Square value of .934 obtained shows that 

there is no relationship between type of tenure and changes. Houses experienced 

changes irrespective of tenure.  

A final motivating factor given by respondents is change in economic status. 7% of 

respondents in Malali and 2% in Barnawa indicated that change in economic status 

affected changes they made to their homes. Change in economic status caused 

residents to make changes such as changing steel doors and windows to aluminium 

and corrugated asbestos or zinc sheets to coloured long span aluminium sheets, just to 

show the difference in status. Income is one variable that determines change in 

economic status, and also a major variable that determines change. A Crosstab of 

monthly income and changes produced a Chi-Square value of .029, showing that there 
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is some causal relationship between income and changes. At lower income levels 

changes are less common, while at higher income levels changes are common. It was 

also discovered that income affected types of changes made. 

Participants in the modification process 

Analysis of the results from the questionnaires established that housing modifications 

in the estates have mainly been carried out directly by the users. Only a small 

proportion of changes (37% in Malali and 23% in Barnawa) were done by Architects, 

with the majority carried out by the users themselves (63% in Malali and 77% in 

Barnawa). None of the users was involved in the initial design of the house occupied. 

In fact, none had knowledge of who did the design. The direction of change is often 

shaped by the original designs. 73% and 75% of respondents in Malali and Barnawa 

estates respectively agree that the direction the changes took was influenced by the 

original designs. This is instructive to architects that users will attempt to redesign 

their houses, where the initial designs conflict with their socio-cultural and economic 

status. This calls for studies to identify likely direction of user redesign to help the 

architect improve his approach through high user consultations and by making designs 

flexible to permit guided future changes. 

DISCUSSION 

Process of user modifications 

Unlike the architect who uses drawings and sketches, user redesigns are mental 

unaccompanied by sketches. Most of the changes are made on site as the builders 

work. Mistakes are corrected as observed (trial-and-error). This is usually costly as it 

implies undoing some of the work through demolition and reconstruction. This is an 

indication that there was not much synthesis before construction. Sketching is one of 

the tools that the architect uses to enhance synthesis. User redesign can be assumed to 

be weak in synthesis in the absence of sketching which is a major tool for synthesis. 

Lack of sketches also affects evaluation. Ideas on paper can more likely be easily 

understood and criticised than mental ideas. Lawson (2006, p 281) explains that 

sketches are very useful in design as they help “reflective criticism”. Suwa, Gero and 

Purcell (1998) explains that one major importance of sketching in the design process 

is that it serves as external memory and reduces the load on internal memory of the 

designer and thus helps the designer to recall easily by looking through the sketch. 

Again the evaluation is weak in user redesign as it is more difficult to evaluate mental 

ideas than visual ideas expressed through sketches. 

Table 1.2: Types of changes 

 

Table 1.2 shows that increase in number of rooms dominated other types of changes 

with 40% in Malali and 59% in Barnawa. Other changes include expansion of rooms 

Type of Change Malali (%) Barnawa (%) 

Increase in number of rooms 48 59 

Size of spaces 15 3 

Change affecting form 20 7 

Changes affecting materials/finishes 17 31 
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with 15% (Malali) and 3% (Barnawa), changes in form with 20% (Malali) and 7% 

(Barnawa), and materials and finishes with 17% (Malali) and 31% (Barnawa). It is 

clear from the above analysis that changes made by users affect all aspects of the 

building and are continuous in nature, reinforcing the inevitability of change in 

buildings and the significance of changes made by untrained users. 

The Process of user redesign   

From the study, stages in the user redesign process were established to be five: 

experiencing of problem; analysis of problems; creation of mental picture of required 

changes; guidance by friends and family; and implementation of changes. Changes 

generally are activated by lived in problems which users usually have experienced 

over time, and have unconsciously analysed. Problems therefore are most of the time, 

well-defined. Hong (1998) explains that well-defined problems are clearly stated and 

non-ambiguous and often have a single correct, convergent answer making the 

solutions are arrived at to follows a linear path which is quite unlike the architect’s 

cyclical design path.  

The stage at which the redesigner attempts to find a solution is the stage of synthesis. 

In this stage, unlike the architect, who applies sketches as a means of storing various 

possible solutions and therefore helping him make a strong synthesis, the user uses no 

sketch and is limited in the number of alternatives he can store mentally. Having 

decided on possible changes, most users were seen to have employed the services of 

builders to effect the changes. In the process of effecting changes, the builder equally 

introduces additional changes on technical grounds for cost saving. This is often 

called the Trial-and-Error method which is generally perceived to be linear. In a 

cyclical process, the design is practically completed before construction starts, as 

sketches help in the synthesis stage and the procedural knowledge of the architect 

helps him to evaluate technical problems from his sketches prior to construction 

starting. For the user, the problem is experienced and the possible solutions have been 

worked out unconsciously and the problem reframed until a clear problem is derived 

along with the most likely solution. Problem and solution are therefore concurrent. 

Dorst (2002) describes this as “co-evolution of the problem and solution”. The 

synthesis stage in user redesign, is not well defined; it is lost in the problem 

formulation stage and therefore unobtrusive. We can therefore conclude that there is 

no clearly defined synthesis stage in the user redesign process; it is embedded in the 

analysis stage. 

The evaluation stage of the theoretical model of the architectural design process is the 

stage in which choice of the most suitable solution is made. It is a crucial stage that 

helps to ensure that the final choice substantially solves the problem. From the study, 

the evaluation stage, like the synthesis stage, appears non-existent as there are no 

alternatives to consider. It can safely be deduced that the process of user redesign is 

linear, with the one stage of Analysis/Synthesis leading to Solution (Final Product). 

Therefore the progression is direct from problem to solution as shown in Fig 1.3. It 

should be noted that, unlike the architectural design process in which there are return 

loops from each process to the other (making it cyclical), there are no return loops in 

the user redesign process. The only possible return loop is to demolish the effected 

solution and go back to the Analysis/Synthesis Stage. This clearly places the user 

redesign process as a linear process. 
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Table 1.5 gives a summary of the differences between the architectural design process 

and user redesign process. 

Table 1.5: Differences Between Architectural Design Process and User redesign 

Process 

S/No Architectural Design Process User redesign Process 

1 Pre- and occupation process Post-occupation process 

2 Cyclical Linear 

3 3 Stages- (Analysis, Synthesis, 

Evaluation) 

1 Stage - (Analysis/Synthesis) 

4 Accomplished by Sketching No sketching 

5 Declarative and Procedural 

knowledge 

Declarative knowledge 

6 Iterative  Trial and Error 

7 Process ends at occupation Starts after occupation and is 

continuous  

 

The above comparison shows that the user redesign process, compared to the 

architectural design process, is deficient as it is linear; has only one stage of analysis 

fused with synthesis; no much synthesis as sketching is absent; and only declarative 

knowledge (knowing what) is applied without the complementary procedural 

knowledge (knowing how). 

FINDINGS 

User redesign is highly significant as it forms another phase of the design process, that 

is, the post-occupation process. User redesign has great implications on the 

architectural profession, public housing policy and on the user. 

Implications on public housing policy 

Redesign of public housing has a lot of implications on public housing policy. Firstly, 

the provided prototype houses do not fit a particular family and so are prone to 

changes. It is necessary that other forms of housing provision that are targeted to fit 

preselected families be considered by policy makers. The Council of Industrial and 

Scientific Research (CSIR), South Africa for instance, has produced low income 

houses for the poor with different possible future expansion possibilities produced to 

enable occupants to expand the house using any of the alternative plans produced by 
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the architect (http://www.engineeringnews.co.za). Thus the scheme has reduced the 

possibility of future haphazard development by the untrained user. It is therefore 

necessary for designers of public housing to also consider possible future 

modifications and provide such plans to users to adopt. It may be recalled that the 

initial design of the Malali and Barnawa estates studied was based on rent 

affordability. The architects did not envisage that tenure could change and so did not 

provide for future modifications. Since the South African model addresses the issue of 

future change by the occupant using already approved alternatives by the architect it is 

a model that could work in Nigeria if adopted.    

One major problem of public housing is allocation. Public housing schemes in Nigeria 

have mainly been targeted at meeting the housing needs of the low income group, 

however they end up mostly in the hands of the rich. The few low income allottees 

end up selling their houses to the rich and relocating to other areas. This often leads to 

demolition of the old structure and rebuilding of new structures.  It is necessary for 

policy makers to consider policies that will prevent the rich snatching housing 

schemes meant for the poor. Adopting a co-housing approach in which some facilities 

are shared by different families could prevent the rich from snatching such 

developments as it would be difficult to convince all the families to sell the property 

they share (Suleman, 2000). This has worked in Malali Lowcost where the rich have 

invaded the Federal Lowcost that is composed of self-contained houses but have not 

been attracted to the State Lowcost which has shared facilities. Policies that encourage 

greater housing mobility also help to reduce arbitrary redesign by occupants. Where 

housing is available, a user could change house from a smaller one to a bigger one 

when, for example, family size increases, instead of making modifications to the 

original house. The housing deficit has however made this unattainable. Another 

reason for poor housing mobility is the lack of access to housing finance. The 

mortgage system is almost non-existent in Nigeria, as a result it is very difficult to 

obtain loans to build or purchase new houses causing users to manage what they have 

and continue to modify (Olayiwola and Adeleye, 2005). It also prevents resources to 

pay for professional services. Policies to strengthen housing mobility will greatly 

reduce haphazard changes that contravene development controls. 

Implications on urban development policies 

Development control regulations prevent the user from making changes to his house 

without approved proposals from an architect. The study has proved that users keep 

breaching development control guidelines in this respect. There is need therefore for 

tightening the approval process and applying appropriate punishment to contraveners. 

Ibem and Amole (2010) point to the lack of adequate evaluation of public housing 

programmes in Nigeria; even the few researches done do not apply appropriate 

evaluation tools. Post occupancy surveys need to be conducted regularly in public 

housing schemes to help evaluate how the designs have fared, such that findings can 

be applied to produce better programmes in future. It is necessary that public housing 

policy makers should make it compulsory for post occupancy studies to be conducted 

at regular intervals of about 10 years. The study has shown that most changes are 

effected within the first 10 years of occupation and therefore conducting post-

occupancy studies at 10 yearly intervals could yield useful results. 

Implications on the architectural profession 

In Nigeria, only an architect registered by the Architects Registration Council of 

Nigeria (ARCON) is legally entitled to design buildings; however the study has found 

that in a majority of cases users redesign without consulting the architect. This 
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suggests that designers of public housing should do a thorough analysis of the present 

and future circumstances of houses and be able to provide designs that are flexible and 

liable to easy modification in future. This can only be achieved if resources are 

devoted to researches on public housing so that findings can be used by practicing 

architects to develop public housing that would be responsive to future changes and 

thus improve the credibility of the profession. Since the cost of professional services is 

one of the causes of user redesign, it is that the services of the architect be made more 

accessible to the poor. Calls have been made to solicit that architects should make 

their services accessible to all and not only those who can pay. A British Architect, 

Allan Meakle suggested the setting up of a grant funded design advice arrangement 

similar to the Legal Aid Council that will assist the poor to have access to 

architectural professional services at little or no cost (Hackney, 1990).  This kind of 

arrangement is necessary, especially in developing countries where there is high rate 

of poverty. The Nigerian Institute of Architects could set up a design advice scheme 

for the poor in each of its state chapters. This idea supports the call by Basey (2011) 

for the formation of Volunteer Architects of Nigeria (VAN) as an arm of the Nigerian 

Institute of Architect (NIA) to help provide voluntary services to those that cannot 

afford the services of the architect. 

Implications on the architectural design process 

The study has shown that the architectural design process is mainly a preoccupation 

description of the architect leading to a final product. The study has also shown that 

there is not sufficient emphasis given to the post occupation redesign stage in Nigeria, 

which has enabled the user to engage in modifications. It is necessary that this post 

occupation redesign be sufficiently understood by both practicing architects and those 

in training in order to sustain involvement in the post occupation stage of all designs 

they produce. Solutions produced by the architect should be seen as initial solutions 

that are subject to changes and the architect encouraged to follow-up on the progress 

of all designs he has produced to ensure sustainability of the urban environment and 

thus fulfilling the social responsibility of the architect. Suleman (2011) suggested a 

design process that would support sustainability must reflect both pre-occupation 

process of the architect and the post-occupation redesign process of the user. 

RECOMMENDATIONS 

Following the findings, the study makes the following recommendations: 

1. Post occupancy studies of built public housing, at intervals of not more than 10 years, 

should be made compulsory, so that the findings can be used to improve future public 

housing development. 

2. Architectural services should be made accessible to the poor at affordable fees. The 

Nigerian Institute of Architects should set up a design advice scheme in all State Chapters 

to help the poor get professional services. This could be funded by a grant from the 

Ministry of Housing and Urban Development. 

3. Different approaches to public housing such as co-housing in which different families 

share some facilities should be considered to prevent invasion of schemes meant for the 

poor by the rich who often demolish such structures and put up new sophisticated ones. 

4. Mortgage institutions should be encouraged to provide long term finance for building to 

enable the poor have access to funds that could encourage the use of professionals in 

redesign. 

5. The user needs to realise that it is necessary for him to consult an architect at the design 

and redesign stages to avoid breaching development control guidelines, and learn to 

express his requirements clearly to the architect and work together with him to produce a 
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suitable solution. Where necessary, the user could undergo training workshops to assist in 

gaining knowledge about building construction and be able to understand those aspects of 

the building he can easily modify and those aspects he needs to consult an architect. 

6. It is necessary that the architectural design process reflect both preoccupation and post 

occupation stages and emphasise the need for the architect to be fully involved in the post-

occupation stage in order to avoid the untrained user making modifications that may 

eventually cause the collapse of the building. 

CONCLUSION 

The study has found out that occupied housing continues to be modified by the 

occupants. Such changes affect all aspects of the design, that in some cases, the 

building cannot be said to be what the architect initially intended it to be. Thus the 

study concludes that the design process of housing does not stop before occupation 

but continues throughout the lifespan of the building, making it necessary to redefine 

the design process to reflect the entire history of the building. The user is involved 

more during occupation when various reasons, such as, changes of taste and increase 

in family size cause him to make changes to satisfy his immediate needs. The study 

shows that most changes are made without involving the architect, and as such, the 

user can be seen as the post-occupation (re)designer. This stage of the lifespan of the 

building is much longer than the post occupation stage and is therefore significant in 

defining the design process. The study has however found out that user redesign is 

deficient as it involves a trial-and-error approach and the user (redesigner) lacks the 

basic procedural knowledge required. Leaving such an important stage of the design 

process in the hands of the untrained person is dangerous to say the least. The paper 

therefore highlights the need to strengthen development controls to ensure the 

involvement of the architect at all stages of the housing design process.  
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THE USE OF PERSONAL PROTECTIVE EQUIPMENT 

(PPE) ON CONSTRUCTION SITES IN NIGERIA 
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1
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Personal Protective Equipment plays a prominent role in ensuring overall health and 

safety on construction sites. Different surveys indicate that PPE is often not worn by 

workers on construction sites in Nigeria, which undermines their general health and 

safety and leads to different types of injuries. This study focuses on studying the 

factors that determine the use of PPE on construction sites in Nigeria, including its 

availability, maintenance, user-friendliness and training in the use of PPE.  The study 

revealed that the vast majority of workers understand the need for PPE and want to be 

protected against accident, injury and illness. However there is a need to address the 

issues of comfort with respect to PPE to ensure it does not interfere with worker’s 

productivity and takes into account specific work environment. Supervision, checking 

and properly maintaining and replacement of PPE would also go a long way in 

improving the practices of PPE use on construction sites in Nigeria. Policies and 

regulations with respect to PPE need to be developed and implemented. 

Keywords: construction, Nigeria, personal protective equipment (PPE), safety 

INTRODUCTION 

Majority of publications on safety issues in construction start and end with reiterating 

the fact that construction industry world over has poor safety records. Construction 

has about 6% of U.S. workers, but 20% of the fatalities - the largest number of 

fatalities reported for any industry sector. In the U.S. there were 1,225 fatal 

occupational injuries in the construction sector in 2001 with an incidence rate of 13.3 

per 100,000 employed workers; for the same year the construction industry 

experienced 481,400 non-fatal injuries and illnesses at a rate of 7.9 per 100 full-time 

workers in the industry (Taylor, 2011). According to The Occupational Safety and 

Health Administration (OSHA, 2010.) one in ten construction site workers are injured 

every year. The OSHA also reports that fall hazards are the leading cause of injury at 

construction sites.  There are roughly 150,000 construction site accident injuries each 

year according to the Bureau of Labor Statistics (BLC) (OSHA, 2010). The BLS also 

reported that while falls make up the majority of the construction site accidents, 

contact with equipment was also a significant cause of injury for workers.  Workers 

between 25 and 34 years old are the most likely to be injured in a construction site 

accident. Most construction site injuries involve construction workers' backs, spines, 

and trunks.  In 2005 1,224 construction workers died on the job over the course of one 

year in US, making the construction industry the most dangerous industry in the 

country; full 15 percent of workers' compensation costs are spent on workers who 

were injured while at a construction site. According to Taylor (2011), construction is a 

particularly dangerous and high risk industry, accounting for more than 2,800 work-
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related deaths in the UK over the past 25 years alone. Hong Kong is also notorious for 

her high construction accidents rates. Although the accidents rate dropped from 350 

per 1000 workers in mid 1980 to 60 per 1000 workers in 2007, it still accounted for 

nearly 20% of all the industrial accidents in Hong Kong (Construction site safety, 

n.d.).  

In Africa there are major sources of bias in current reported data on safety due to the 

poor coverage of certain groups of workers, the poor ascertainment of occupational 

disease, and the effects of some legal and bureaucratic features of the reporting 

systems (Loewenson, 1999).  

A study of 40 contractors in Nigeria (Idoro, 2011) revealed that the accident and 

injury rates in Nigerian construction industry are high (in 2006 - the best safety ratios 

were 2 accidents per 100 workers and  5 injuries per 100 workers, and there was no 

significant difference between national and multinational contractors).  

Despite huge technological advances in PPE, the invention of supposedly much more 

‘user-friendly’ materials, and the introduction of increasingly stringent health and 

safety legislation, construction still has the highest number of fatal injuries across all 

the main industry groups.  

Personal Protective Equipment (PPE) in Construction 

Personal Protective Equipment is defined in the UK Regulations 1992 as ‘all 

equipment (including clothing affording protection against the weather) which is 

intended to be worn or held by a person at work and which protects him against one or 

more risks to his health or safety’, e.g. safety helmets, gloves, eye protection, high-

visibility clothing, safety footwear and safety harnesses (A short guide to the Personal 

Protective Equipment…, n.d.). Personal protective equipment commonly referred to 

as “PPE” is equipment worn to minimize exposure to a variety of hazards; is also a 

method to protect a person from hot and cold temperatures. Where health risk cannot 

be avoided or processes cannot be improved, the use of appropriate PPE can also be 

effective measure to protect the health of workers.  

McPherson and Shamis (2007) give account of history of development of personal 

protective equipment, which initially focused on protecting the worker. Later focus 

shifted to worker comfort, to functionality and performance issues, and finally to style 

issues. By mid-century, advance in glove styles and compound dipping were 

complemented by production innovations designed to improve cost and quality. In 

addition to improvements in cut resistance, this era saw the development of coated 

gloves with textured finished to meet grip requirements. In the mid 1970s the 

formation of OSHA led to an increased focus on worker safety product.  

Sometimes PPE is considered the most boring of all the facets of health and safety 

(Hands, 2010). But personal protective equipment -- while it should be the last resort 

in the safety controls put in place by an employer -- is, on the other hand, also our own 

first, personal, line of defense against the hazards we come across at work. This is 

especially true in many developing countries where PPE might often be the only line 

of defense against hazards on construction site.    

In most developed countries PPE is considered a moot point in construction safety 

discuss, because safety regulations have been developed there in the first place and 

there is a legal framework for enforcing those regulations. 
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Research carried out in UK (Taylor, 2011) found that some construction site workers 

continue to have a rather cavalier attitude towards protective clothing, but even more 

worryingly, that little was being done in terms of training or education to rectify this 

situation; some health and safety managers interviewed during the study admitted to a 

lack of knowledge about different PPE product specifications and which clothing 

would be most suitable for their workplace, while they also had concerns about how to 

deal with unknown or unpredictable hazards. With such a lack of clarity, it should 

therefore come as no surprise to discover that only just over half of construction 

workers (56%) received any PPE training at all, with nearly a third simply selecting 

the protective clothing they thought was most suitable for the appropriate task; 

workers also acknowledged their biggest issues with PPE were to do with comfort and 

performance. Three-quarters said that if work wear was more comfortable, they would 

be more willing to wear it than is currently the case.  

In Nigeria almost all Occupational Health Safety (OHS) regulations originated in 

foreign countries. Two notable regulations: Factory Act of 1990 and the Personal 

Protective Equipment (PPE) regulations of 2002 are specifically concerned with 

regulating the use of PPE, the latter being a directive of the European communities 

(Idoro, 2011). After analysing the above documents, Idoro (2011) points out that the 

Directive is only reference document in Nigeria and its provisions of the Directive 

deals mainly with design and manufacture of PPE but they do not specifically cover 

construction activities and in Factory Act of 1990 and revised version of 1992 the 

construction sites and their operations are excluded in the existing OHS regulations. 

The efforts of the construction contractors and workers on the provision and use of 

PPE are therefore unregulated. 

It is also important to note that the basic structure of the Nigeria economy, like most 

developing countries) is dualistic (with a formal and informal sector). The informal 

sector of the construction industry is large and is estimated to be responsible for up to 

70% of activities in the industry (http://cosinesnigerialtd.com/,n.d.). Key operators and 

stakeholders tend to focus more in the formal sector in the execution of capacity 

building programs aimed at increasing efficiency in the industry. The same applies to 

research in the area of construction. It is however true that total success in safety 

regulations cannot be achieved without paying due attention to the challenge of the 

informal sector of the industry. 

Traditionally, work wear has been judged against very basic criteria - does it protect 

the worker and is it functional enough to let them do their job effectively? But while 

these factors are obviously important, other issues need just as careful consideration, 

especially comfort, style and wearability (Taylor, 2011). According to Joel (2007) 

protective devices are designed to interpose an effective barrier between harmful 

object or environment. Personal protective devices should meet the following 

requirements before it is considered adequate; 

- It should provide maximum comfort and minimum weight compatible with the 

protective efficiency. 

- It should ensure adequate production from the hazards to which the workers 

will be exposed  

- It should be durable 

- It should impose no restriction on essential movements or work or objections. 

- It should have maximum attractiveness in appearance. 

http://cosinesnigerialtd.com/
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- It should be constructed in accordance with acceptable standards for 

performance and for the materials. 

If the items of protective clothing are uncomfortable and slow down workers, then 

they are less likely to wear it, which increases the probability of accidents and 

heightens the risk that they will suffer injury. On the other hand, if clothes fit properly 

and do not impede the wearers’ ability to do their job, they are much less likely to 

suffer a costly lapse in concentration or make a potentially lethal mistake (Taylor, 

2011). The PPE should be suited to the environment and; properly selected for the 

individual and task; readily available; clean and functional; correctly used when 

required and; maintained by appropriately trained staff in accordance with personal 

protective equipment maintenance and servicing program. These programs should be 

developed from manufacturers’ recommendation in regard to servicing the equipment, 

if required.  

The main requirement of the PPE at Work Regulations 1992 is that personal 

protective equipment is to be supplied and used at work wherever there are risks to 

health and safety that cannot be adequately controlled in other ways. The Regulations 

also require that PPE: 

-  is properly assessed before use to ensure it is suitable; 

-  is maintained and stored properly; 

-  is provided with instructions on how to use it safely; and 

-  is used correctly by employees 

- staff must wear protective clothing as a legal requirement 

Unfortunately, for many workers ‘health and safety’ is just another in a long line of 

bureaucratic measures put in place that make it more and more difficult to carry out 

their day-to-day duties effectively. 

PURPOSE OF THE STUDY 

Different surveys indicate that PPE is often not worn by workers on construction sites 

in Nigeria, which undermines their general health and safety; anecdotal evidence also 

suggests that this leads to different types of injuries.  

This study focuses on studying the factors that determine the use of PPE on 

construction sites in Nigeria, including its availability, maintenance, user-friendliness 

and training in the use of PPE.    

 METHOD 

Questionnaire for workers on construction sites  was designed to address such issues 

as the type of protective clothing available to workers on construction sites, and the 

most important considerations workers attach as regards PPE; rate of compliance with 

wearing PPE and reasons for non-compliance;  types of training offered with respect 

to PPE and measures of control of PPE use. 

Cluster sampling technique has been used to generate the sample, because of the 

heterogenic nature of the population, represented by workers using PPE on 

construction sites. Ongoing building construction projects have been used as clusters. 

120 questionnaires were distributed during the survey and 90 were returned and used 

for the analysis.  

Questionnaire survey was followed by actual on-site inspection of availability and 

maintenance of PPE using a checklist, which also addressed the issues of training and 

policies with respect to PPE. 
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Management staff was interviewed to obtain additional perspective on challenges of 

control of compliance with PPE use. 

Pictures were also taken to illustrate and reiterate some of the points addressed in the 

above surveys.   

RESULTS AND DISCUSSION 

Data collection were analyzed in terms of perception of respondents in respect of 

importance of PPE and its availability and different characteristics 

As part of Questionnaire analysis, respondents were categorized according to their 

occupation on sites (fig.1).The majority of the respondents (82.3%) were labourers.  

 

 

                    Fig. 1 Occupation 

The respondents were asked to describe the clothing they usually wore on site. Figure 

2 reflects the result of the analyses of the responses as regards the above. 

 

                               Fig.2 Types of Clothing worn on construction sites 

Most of the respondents indicated that they usually wear clothing suitable for working 

on the construction sites such as trousers, long-sleeve shirt/T-shirt and boots 

(Fig.2),many indicated wearing overalls too. However, considerable proportion of 

workers wears shorts, short-sleeve shirts/t-shirts, sandals and slippers (Fig.2,Plate 1 

and Plate 4),which endanger the exposed parts of the body and attracts different types 

of injuries. While 90% of the respondents considered that protection against injuries is 

the most important characteristic of PPE (Fig.3), 81.1% do not wear the PPE provided 

on site (Fig.4 and plate 4).Such characteristics as appropriate size, lightweight and 

hygiene are also considered important by a considerable number of respondents. On 

the other hand, environmental factors such as noise, dust and heat received the least 

attention when it comes to PPE characteristics.  
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 Fig.3 Assessment of characteristics of PPE by workers 

 

                        Fig.4 Wearing of PPE on construction sites 

The questionnaire addressed the reasons for not wearing PPE by workers on sites. 

Most of the workers feel that the PPE is uncomfortable, often oversized/undersized, 

not designed for hot weather and heavy (Fig.5,Plate 2). 

   

Fig.5 Reasons for not wearing of PPE by workers 

It is interesting to note that only 1.1% of respondents believe that PPE does not really 

prevent injuries (Fig.5).Most of the injuries sustained on site when the PPE is not 

worn are minor injuries(Scratches, wounds…) according to 87.8% of the respondents, 

but that leaves a considerable proportion of respondents that believe that not wearing 

PPE can lead to major injuries(Falls, eye injuries…).  
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The survey addressed the issue of responsibility for treatment of injuries sustained on 

sites.85.4% of the  respondents indicated that management is responsible for the 

treatment. 

According to all of the respondents management is also responsible for the provision 

of PPE on construction sites. The types of PPE provided vary from site to site (Fig.6). 

The results in figure 6 reflect that workers are rarely provided with respirators, 

breathing aids, safety nets and safety belts. Often other major types of PPE are not 

provided as well. 

 According to questionnaire survey, PPE is issued daily most of the time and 93.3% of 

the respondents indicated that instructions on wearing PPE is the most common type 

of PPE training they receive. Almost 90% of the respondents stated that they get used 

to wearing PPE when they wear it regularly. The respondents suggested thorough 

supervision as the control measure to be used with respect to wearing of PPE. Other 

measures like regulations/penalties, monitoring and checking were also suggested to 

improve the efficiency of PPE use to improve health and safety on construction sites 

in Nigeria. The surveys carried out on site and interviews with supervisors and 

management staff reveal that there are poor storage and maintenance practices of PPE 

on site.  

 

 

Fig.6 Types of PPE provided to workers on construction sites 

 

PLATE 3 

 

PLATE 4 
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CONCLUSION 

The study revealed that the vast majority of workers understand the need for PPE and 

want to be protected against accident, injury and illness. However there is a need to 

address the issues of comfort with respect to PPE to ensure it does not interfere with 

worker’s productivity and takes into account specific work environment. Supervision, 

checking and properly maintaining and replacement of PPE would also go a long way 

in improving the practices of PPE use on construction sites in Nigeria. Policies and 

regulations with respect to PPE need to be developed and implemented.  
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The study assessed the presence of agrochemical’s concentration in the Zaria dam 

reservoir and ground water sources in the environs. The indicators assessed and their 

concentrations for surface and ground water sources are as follows: chlorides, 0.600-

0.900 and 1.5830-3.1000 mg/l, nitrates, 0.0130-0.019 and 0.0160-0.0340 mg/l; 

bicarbonates, 0.4440-1.8890 and 0.6000-2.7330 mg/l; total phosphates, 0.1730-3.0770 

and 0.0810-1.8850 mg/l, sulphates, 0.6170-3.5870 and 0.3300-2.6570 mg/l; and pH, 

6.400-7.500 and 6.1500-7.7000 respectively.  Several research works have linked the 

causes of cancer and other related ailments among other causes to the ingestion of 

agrochemicals into human systems by direct consumption of polluted water or their 

residues in crops and vegetables.  Agrochemical utilization increased progressively 

since the post SAP era especially in Nigeria because of Trade Liberation Policy on 

agriculture related goods. In consequence, land cultivation might have increased with 

resultant agrochemical demand. Cancer and related ailment’s record for a period of 

seven years (2005-2011) showed increasing trend per annum for female patients but 

decreasing trend for male and total patients. The predicted male, female and total 

patients were -181, 182 and -87 respectively for the year 2015, the year targeted as the 

MDGs year of health for all. To reduce environmental degradation and agrochemical 

health related ailments, environmentally friendly agrochemical should be encouraged.  

Key Words: agrochemical, cancer, health, water source 

INTRODUCTION 

 Agrochemicals are chemical substances used to enhance crop yield [1]. They include 

fertilizers, herbicides, insecticides, fungicides, nematocide, rodenticides, etc. The 

chemical compounds in these agrochemicals include the following:  Endosulfane, 

organophosphate, organochlorides, pyrethroids, and carbomat among other 

derivatives. Residues of such compounds have been detected in vegetables and fruits 

[2-3]. Some of the compounds detected are such as Malathion, monocrytophos and 

methyl parathion 

Effective application of agrochemicals is important as it enhances crop quality and 

yield, but poor application could increase cases of water sources pollution and the 
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environment. This situation has increased socio-economic and pathological problems 

on the populations. About 2.5 million tones of pesticides are used annually in the 

Agricultural sector world wide of which 50% are retained in soils, water sources, 

plants, animal bodies and other sources  [4]. In some instances, farmers have 

contributed immensely to land pollution through chemical poisoning by mixing 

several agrochemicals with the view to increase its potency but end up creating a 

“cock tail” of several chemicals without considering their synergistic effects on the 

lands and the environment as observed by [5]. This means the effective application of 

the agrochemical has a serious implication on man’s health and his environment [6-7]. 

Agrochemicals have their residues in water sources, land, fruits and vegetables which 

threaten the health of man and animals. Research has shown that about 20% of applied 

nitrogen fertilizers are washed into water sources through run-off and leaching [8]. 

Other studies [9-14] reported the presence of agrochemicals in surface and ground 

water sources, blood and urine of distributors of agrochemicals distributors and in 

farmers.. The presence of agrochemical in concentrations in excess of WHO safe 

standard of 50mg/l is detrimental to human health and the environment. Pesticides in 

concentrations higher than the WHO acceptable limit could cause health risk because 

of the carcinogenic nature of the compounds [10] 

Studies have linked prostrate cancer, genetic mutation, leukemia, infertility, 

pulmonary and hematological morbidity, inborn deformities and immune deficiencies 

to consumption of residues of pesticides [15]. Blue baby syndrome 

(Methemoglobinemia) is another ailment that is common among babies fed with 

nitrate laden water or breast milk contaminated with nitrate [16]. Human exposure to 

pesticides also causes eye, skin, and respiratory problems, depression, neurological 

problems and renal failure in people [17-18]. Consumption of agrochemical was also 

observed to cause short term ailments such as abdominal cramps, headaches, nausea, 

and ocular disturbances. In 2003 alone, Thailand had cases of pesticide poisoning at 

the rate of 19 cases per 1000 tones of pesticides utilized. The deaths caused by 

pesticides through self poisoning suicide in rural areas reported by [8] are about 60% 

in Asia. Agrochemical was also observed to be the second largest cause of mortalities 

after infectious diseases [19]. Another serious health threat by agrochemical to man is 

its ability to be accumulated in crops and vegetables that came in contact with it 

during growth and development of the plant. The presence of agrochemical especially 

nitrates in high concentration levels above safe standards in drinking water and 

vegetables could then pose a serious health implication on the host especially children 

[20]. The quantity of agrochemical residue in crops and vegetables was observed to be 

proportional to the quantity applied on the farms [21]. Another study carried out in the 

New York metropolitan on asthmatics showed that when temperatures rose to 30-50
o
 

F, increments in asthma attacks were associated with increments in total suspended 

particulates and suspended sulfates [22]  

The presence of agrochemical in open-water sources could lead into Eutrophication 

(massive growth of harmful algae) especially cyanobacteria. Algal bloom could lead 

to the proliferation of other species that produces potent liver toxins microystin. 

Shellfish could ingest such algae species and cause health ailments like neurological, 

amnesic, paralytic or diarrheic on human beings that consume such poisoned shellfish 

[23-24]. Nitrogen and phosphorus are the two major nutrients driving the growth of 

algae in open waters [25]. 

Man may come in contact with agrochemical through skin contact during handling, 

inhalation of dust or spray with pesticide aerosols and ingestion or direct consumption 



Agrochemicals 

1351 

of food or water contaminated with pesticides. Against this background, while it is 

necessary to ensure man’s food security through enhanced crop production using 

agrochemicals protection of man’s health and his through the use of environmentally 

friendly agrochemicals is also important. 

MATERIALS AND METHODS 

The presence of agrochemical was assessed in Zaria dam reservoir for surface water 

and from the local wells used by the community as water source for ground water. 

Sampling of surface and ground water was done between the months of July and 

September, the period representing active plant growth and maximum utilization of 

agrochemicals in the area. Water samples were analyzed at the Ahmadu Bello 

University Soil and Water Laboratory based on. [26-28]. The indicators included pH, 

nitrates, chlorides, sulphates, bicarbonates and total phosphate as reported. 

A yearly record of cancer and related ailments were obtained from the Ahmadu Bello 

University Teaching Hospital, Zaria to observe the trend of the ailments as reported in 

Appendix 2.0. The data was fitted to a regression function using Excel Micro- Soft for 

the prediction of future occurrences. 

RESULTS AND DISCUSSION 

The mean concentrations of chloride, nitrate, sulfates, bicarbonate, total phosphates 

and the pH values studied are as follows: chlorides, 0.60-0.90 and 1.583-3.100 mg/l, 

nitrates, 0.013-0.019 and 0.016-0.034 mg/l; bicarbonates, 0.444-1.889 and 0.600-

2.733 mg/l; total phosphates, 0.173-3.077 and 0.081-1.885 mg/l, sulphates, 0.617-

3.587 and 0.330-2.657 mg/l; and pH, 6.40-7.50 and 6.15-7.70  for surface and ground 

water sources respectively. 

The mean concentrations is summarized in Tables 1 and 2 for surface and ground 

water respectively.. 

Table 1.0 Mean concentration of agrochemical indicators for surface water in mg/l 

                                                       Days 

Indicators.              9               20              44            51           58             72 
Chlorides             0.622        0.789       0.600       0.900      0.611       0.900  

Nitrates                0.013        0.019       0.015       0.009      0.013        0.009 

Bicarbonates       0.444        0.744      0.956        1.445      1.245        1.889 

Total Phosphates 0.777       0.173       1.367        0.685      0.188        3.077 

Sulfates                 0.617       1.328       1.141        1.228      3.587        1.108 

pH Value               6.944        6.456       6.589        6.40        6.50           7.50 

 

 

Table 2.0 Mean concentration of agrochemical indicators for ground water in mg/l 

                                                       Days 

Indicators              9             20            44           51          58             72 
Chlorides              1.583      2.317      1.933      2.367    2.150       3.100  

Nitrates                 0.016       0.014     0.034      0.017    0.027       0.0212 

Bicarbonates        0.600      1.330      1.667      2.333    2.300       2.733 

Total Phosphates 0.520       0.687     0.650      0.302    0.081       1.885 

Sulfates                 0.330       1.168     0.586      2.623    2.657       1.288 

pH Value               6.78          6.40       6.22        6.05      6.150        7.70 

 

 

Although the concentration levels are within the WHO minimum standards, its 

increasing trend should be a source of concern for the protection of both public health 



Tanko et al. 

1352 

and the environment. The consequences of the presence of agrochemical in water 

sources are many among which are the socio-economic and pathological effects. 

 Cancer and related ailment’s record for a period of seven years (2005-2011) was  

obtained from the Radiotherapy and Oncology Centre,  Ahmadu Bello University 

Teaching Hospital, Zaria as shown in Appendix 1.0. The data showed the 

preponderance of female patients over their male counterpart. This may be attributed 

to the fact that women are more vulnerable to pollution as they are often exposed 

constantly to water containing agrochemicals and other fresh food stuff. The number 

of patients for male, female and the total for 2005 to 2011 were plotted against the 

time in years as follows: 

i). Male cancer and related ailment patients: A plot the male cancer patients against 

the years of record are shown in Figure 1. The relationship derived from the plot is a 

quadratic function given in equation (1) 

                                              

                                         

        (1) 

  Correlation coefficient (R
2
) = 0.5982 

 

Figure 1 Indicates the trend of actual male cancer patients based on the record at the 

Ahmadu Bello University Teaching Hospital. The trend was increasing up to 2009 

after which it started declining perhaps because of the adoption of the four Common 

External Tariff (CET) of zero duty on capital goods, and essential drugs favored the 

importation of agrochemical which only declined sharply during the Structural 

Adjustment Program (SAP) policy period of 1986-1993 but after it rose consistently 

over the post SAP periods [29]. The increasing trend in agrochemical importation and 

utilization in Nigeria in the post SAP period could have been responsible for the 

increasing trend in cancer and related ailments shown in Figure 1. The decreasing 

trend from 2009 might be due to improved water sources resulting from democracy 

dividend in addition to new alternative diagnostic center that came up later in the 

country.  

Equation (1) was used to predict the number of cancer and related ailments in 2015, 

the year targeted by the MDGs goal of health for all.  The result shown in Table 1 

indicated -181 which is a much reduced cancer and related ailments assuming all the 

prevailing health management strategies remain constant. This decreasing trend could 

also be enhanced if holistic measures in reducing the consequences of agrochemical 

utilization are taken.  
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Table 1 Annual actual and predicted male cancer and related ailments as recorded by Consultant 

Adamu Abdullahi, ABU, Teaching Hospital. 

S/no.         Year           Actual Patients     Predicted    remarks 

  1               2005                   54                        49                 IT        

  2               2006                   70                        74                 ‘’  

  3               2007                   76                        88                 ‘’ 

  4               2008                   85                        91                 ‘’  

  5               2009                  116                       84                 ‘’  

  6               2010                  46                         66               DT 

  7               2011                  40                         38               DT 

  8               2015                  -                          - 181 

Key: DT – Decease Trend, IT – Increasing Trend                       

ii). Female cancer and related ailment patients: A plot of the female cancer patients 

against the years of record is shown in Figure 2. The relationship derived was a power 

as shown in equation (2). 

 

                                   (2) 

                    Correlation coefficient (R
2
) = 0.5648 

From Figure 2, the number of patients was observed to be on the increase up to 2009 

again except for 2008. After 2009 the number of patients dropped abruptly and started 

increasing again. This may be explained by improved water sources provided as 

dividend of democracy. 

Equation (2) was used to predict the number of patients in 2015 and result showed 

about 182 patients are likely to contract the ailment 2015. The actual number of 

patients was higher in 2009 than the predicted perhaps because most female patients 

depend on their spouses for fund and in consequence only very serious ones reach the 

hospitals. The summary of the result is shown in Table 2.  

Table 2 Annual actual and predicted female cancer and related ailments recorded by Consultant Adamu 

Abdullahi, ABU, Teaching Hospital 

S/no.         Year      Actual Patients    Predicted    remarks 
  1               2005                   57                 60                IT 

  2               2006                   81                 83                ‘’ 

  3               2007                   112               100              ‘’ 

  4               2008                   92                 114               

  5               2009                  221                126             Maximum  

  6               2010                  106                138              ‘’ 

  7               2011                  129                148              ‘’ 

  8               2015                    -                   182               

IT – Increasing Trend 
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iii) Total annual cancer and related ailment patients: A plot of the total cancer 

patients against the years of record is shown in Figure 3. The relationship derived 

from the plot was a power function shown in equation (3)  

                                                                                 

(3) 

Correlation coefficient (R
2
) =0.6486 

Where, Y= number of patients and x = Time lapsed in years 

Figure 3 shows that the total number of cancer and related ailments patients is on the 

increasing trend up to 2009. From 2009 the actual number of patients dropped 

indicating a reduction in patients due to several factors among which are improved 

health services or patients visited other diagnostic centers Equation (3) was used to 

predict the trend of cancer and related ailments in the study in 2015. This result 

indicated drop in the number of patients  to -87 meaning that the health protection 

indices may be effective or the specific elements or compounds responsible for cancer 

and related ailments may be on the decease too. In addition, several diagnostic centers 

propped up in Nigeria in the 1990s and this might have been responsible for the 

decreasing trend in patients at the old diagnostic centers such as ABU, Teaching 

Hospital 

Table 3 Actual and predicted annual total cancer and related ailments recorded by Consultant Adamu 

Abdullahi, ABU, Teaching Hospital 

S/no         Year      Actual Patients    Predicted    remarks 
  1               2005                   111               111              IT 

  2               2006                   151               154               ‘’ 

  3               2007                   188               182               ‘’ 

  4               2008                   177               197                ‘’ 

  5               2009                  237                199                Maximum 

  6               2010                  152                186                DT 

  7               2011                  169                159                DT 

  8               2015                    -                    -87                 

IT – Increasing Trend, DT-Decreasing Trend 

CONCLUSION 

Agrochemicals were found in both surface and ground water sources in Zaria dam 

reservoir and in the wells utilized as water sources  

The continued presence of agrochemical compounds in water could be consumed to 

cause a great threat to man’s health and his environment.  
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The unregulated distribution and application of agrochemical on farms in Northern 

Nigeria is often done by farmer’s with low skill there by making them vulnerable to 

their effects.  

cancer and related ailments is more prevalent in Northern Nigeria as shown by 

progressively increasing record of cancer and related ailments from one of the 

Consultants at the Radiotherapy and Oncology Centre of the Ahmadu Bello 

University Teaching Hospital Zaria. 

 The recorded number of female patients outnumbered that of male counterpart may 

be because females have higher rate of deposits of all that are ingested than their male 

counter parts.  

The predicted number of cancer and related ailments in 2015, the MDG’s year of 

health for all are -181, 182 and -87 for male, female and total patients respectively.    

RECOMMENDATIONS 

1. Comprehensive researches should be encouraged in agrochemical related 

ailments with a view of estimating the concentrations of agrochemicals in 

human and plants tissues which will form a basis for controlling the use of 

such agrochemical  

2. Farmers and stake holders in agrochemical management should be trained on 

the criteria to manage agrochemical from transportation, storage, application 

and disposal after use. 

3. Adopting non chemical control methods also called cultural methods involving 

proper land preparation, crop spacing, crop rotation, inter cropping, crop 

diversification, using resistant crop varieties, regular planting season, etc 

4. Adopting botanical pesticides like hot pepper concoction, Neem seed oil or 

oral seed concoction by farmers. 

5.  Other physical methods of trapping or using attractants and repellants by 

farmers 

REFERENCES: 

Leslie A. and Cupenus G.W: “Successful Implementation of integrated pest  Management for 

Agricultural Crops”.  Florida, Lewis CRC Press, 1993. 

London L: “An Investigation into the Neurobehavioral effects of Long-Term Agrochemical 

Exposure among Deciduous Fruit Farm Workers in the Western Cape, South Africa”. 

Doctorial Thesis, Cape Town.  Department of Community Health, University of Cape 

Town, 1995. 

Arjmandi, A., Tavakol, M. and Shayeghi, M: “Determination of Organ-phosphorus Insecticide 

Residues in the Rice Paddies”. International Environmental Science and Technology, 

vol. 7, No.2, 2010, pp. 175-82 

Rao G.V.R, Sahrawat K.I, Rao C.S, Das B, Reddy K.K and Bharath B.S: “Insecticide                      

Residues in Vegetable Crops Grown in Kothapalli Watershed Andra Pradesh, India”. 

Indian Journal of Dryland Agriculture and Development. Vol. 24, No.2, 2009, pp.21-

27  

Chaiwanankupt, S: “A status Report on plant Nutrition and Fertilizer use in Thailand”.  

Department of Agriculture Bangkok, 1983. 



Tanko et al. 

1356 

Palakool S., Sukamak S., and Deenruy, B: “Pesticide Residues in Fruits and 

Vegetables”.Bangkok Agricultural Toxic Substances Division, Department of 

Agriculture, 1995.           

London L, Myers J.E: “General Patterns of Agrochemical Usage in the Southern Region of 

South Africa”.  South Africa  journ. of Science Vol. 91, 1995, pp. 509-514. 

Reyes T, Andrew J. E, Luksamee P and Vladimir N: “Use of Agrochemicals in Thailand and 

its Consequences for the Environment”. Greenpeace Research Laboratories Technical 

Note 03/2008, GRL, 2008. 

Myers J.E: “Occupational Health of Farm Workers”. South African Med. Journ. Vol. 78, 

1990, PP. 562- 563. 

Jimoh O.D, Ayodeji M.A. and Mohammed B.: “Effects of Agrochemicals on Surface  Waters 

and Ground Waters in the Tunga-Kawo (Nigeria) Irrigation scheme”. Hydrological 

Sciences.  Vol.48, no. 6, 2003,  1013-1023 

Hotton A, Barminas J.T and Osemeahon S.A (2010): Pesticide Urinary Metabolite and 

Deposit on Agro-chemicals Retail Outlets in Taraba Nigeria.”  European  Journal of 

Scientific Research.  ISSN 1450-216X vol.46 No.4 pp.584-591.         

http://www/eurojournals.com/ejsr.htm. 

Hotton A, Barminas J.T and Osemeahon S.A (2011): Evaluation of Cholorocyclodhexane 

Isomers  in the Blood of Agrochemicals Retailers in Taraba, Nigeria American 

Journal of Scientific and Industrial Research.  Science HuB, 

http://www.schub.org/AJSIR  ISSN: 2153-649X doi: 10.5251/ajsir.2011.2.116.121 

Pathak, B: “Nitrogen Contributions to the River Basin from Tropical Paddy Field in The 

Central Thailand.” Paper prepared for 9
th
 International Rivers Symposium, 2006, 4-7 

September, Brisbane, Australia. 

. Tanko J. A, Oluwadamisi, E. A.  and. Abubakar I: “Agrochemical Concentration Level in 

Zaria Dam Reservoir and Ground Waters in the Environ”.  Journal of Environmental  

Protection.  Vol.  3, 2012,  pp. 1-8. http://www.SciRP.org/journal/jep 

Rouhullah D, Seyed G.M, Hadi E, Malihe M. M, Zahra J and Nargess Z: “Surveying of 

Pesticides Commonly on the Markets of Iran in 2009”. Journal of Environmental 

Protection, 2011, 2, 1113-1117. http://www.scirp.org/journal/jep 

Greer, F.R and Shannon, M. “Committee on Nutrition and Committee on Environmental 

Health”. Infant Methemoglobinemia: the Role of Dietary Nitrate in Food and Water  

Pediatrics. Vol. 116, 2005, pp. 784-786 Maroni M. and Fait A: “Health Effects in Man from 

Long-term Exposure to Pesticides”. A review of the 1975-1991 Literature. 

Toxicology, vol. 78, 1993, pp. 1-174  

 Dalvie M.A, White N, Raine R, Myers J.E, London L, Thompson M, and Christiani D.C:  

“The Long-term Respiratory Health Effects of the Herbicide, Paraquat among Workers in the 

Western Cape”. Occup. Environ. Med., vol.56, 1999, pp. 391-396 

Yazgan M.S and Tanik A: “A New Approach for Calculating the Relative Risk Level of 

Pesticides”. Environment International Journal, Vol.31, 2009, pp. 687-69 

 Phupaibul, P., Chinoim, N., and Matoh, T: “Nitrate Concentration in Chinese Kale Sold at 

Markets around Bangkok, Thailand”. Thailand Journal of Agricultural Science, 

vol.35, 2002, pp. 295-302 

Sombatsiri, Kwanchai: “Policy and Strategic Measures to Regulate the Import and Utilization 

of Toxic Substance Insecticide in Agriculture”. Presentation at the Conference on 

Approaches to Pesticide Policy Reform Building Consensus for Future  

http://www/eurojournals.com/ejsr.htm
http://www.schub.org/AJSIR
http://www.scirp.org/journal/jep
http://www.scirp.org/journal/jep


Agrochemicals 

1357 

Action, Hua Hin, July 3-5, 1997 Jean G. F: “Effects of Suspended Sulfates in Human Health”. 

Environmental Health Perspective. Vol. 10 , 1975, pp. 35-37 

Chu, Z, Jin X, Iwanic, N and Inamori Y: “The Effect of Temperature on   Growth                   

Characteristics and Competitions of Microcystis acruginosa and Oscillatoria 

Mougeotii  in a Shallow eutrophic lake Simulator system”. Hydrobiologia, Vol. 581,  

2007, PP.217 

Robertson, G.P and Swinton, S.M: “Reconciling Agriculture Productivity and Environmental 

Integrity: A Grand Challenge for Agriculture”. Frotiers in Ecology and the 

Environment, vol.3, 2005, pp. 38-46 

Wang, X., Parkpiam, P., Fujimoto, N., Ruchirawat, K.M, DeLaune, R.D., and Jugsujinda,     

A:“Environmental Conditions Associating Microystin Production to Microcyststis 

aeruginosa in a Reservoir of Thailand”. Journal of Environmental Science and Health, 

Part A, VOL. 37, 2002, PP. 1181-1207 

Official Methods of Analysis of the Association of Official Analytical Chemists, “Methods 

960.30,” 15th Edition,1990. 

American Public Health Association, American Water Works Association and Water 

Environmental Federation, “Standard Methods for the Examination of Water and Wastewater, 

1992.  

American Society for Testing and Materials, “Mannual of Water and Environmental 

Technology Method D138588,”ASTM, West Conshohocken, 1987. 

Trade Policy Review: “Nigeria First Press Release, Secretariat and Government Summaries. 

World Trade Organization, 1998.  





 

Tuuli, M.M. (2012) Competing models of how motivation, opportunity and ability drive performance 

behaviours  In: Laryea, S., Agyepong, S.A., Leiringer, R. and Hughes, W. (Eds) Procs 4th West Africa 

Built Environment Research (WABER) Conference, 24-26 July 2012, Abuja, Nigeria, 1359-1366. 

1359 

COMPETING MODELS OF HOW MOTIVATION, 
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BEHAVIOURS 
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The motivation–opportunity–ability (MOA) framework is well established in 

organizational behaviour and specifies complementarity among motivation, 

opportunity, and ability in driving behaviour. Despite decades of research, the precise 

inter-relationship among the MOA variables and how they interact to influence 

performance behaviours still remain largely unclear. Three competing models, a 

multiplicative, linear and constraining-factor model (CFM), reflecting different levels 

of complementarity and interaction among motivation, opportunity and ability, and 

their impact on performance behaviours are specified. These models offer fresh 

perspectives on interaction effects in organizational behaviour and on how to drive 

performance in organizations. To test the specified competing models, a quantitative 

methodology appears appropriate. This will require operationalizing the MOA as well 

as the performance behaviour variables and measuring them through quantitative 

questionnaire surveys. Subsequent empirical test of the competing models will 

confirm whether the constraining-factor model (CFM) is a superior model that 

provides a better explanation of the variance in performance behaviours than the 

traditional multiplicative and linear models. 

Keywords: ability to perform, constraining-factor model (CFM), motivation to 

perform, opportunity to perform, performance behaviour 

INTRODUCTION 

Performance has long been viewed as a function of motivation (M) and ability (A) 

(c.f. Vroom 1964). Peters and O’Connor (1980) and subsequently Blumberg and 

Pringles (1982) however contend that an often overlooked additional function of 

performance is “opportunity to perform” (O), “the particular configuration of the field 

of forces surrounding a person and his or her task that enables or constrains that 

person’s task performance and that are beyond the person’s direct control” (Blumberg 

and Pringle, 1982, p. 565). While support for the role of ability and motivation in 

performance is particularly profound, that of opportunity is often less explicit. In 

many work situations however, persons who are both motivated and capable of 

successfully accomplishing tasks, may either be inhibited in or prevented from doing 

so due to situational constraints beyond their control (Peters and O'Connor, 1980). 

This assertion is supported by the findings of Ford et al., (1992) that lack of 

opportunity to perform tasks is related to performance decrements. Opportunity to 

perform is therefore often described under the label of situational or operational 
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constraints (Peters and O’Connor, 1980, Mathieu et al., 1992, Bendoly and Hur, 

2007). 

The MOA framework has since become an established theoretical basis for explaining 

work performance (Blumberg and Pringle, 1982; Boudreau et al., 2003). It has been 

used previously for example to explain behaviours such as consumer choice 

(MacInnis et al., 1991), firm-level decision making (Wu et al., 2004), social capital 

activation (Adler and Kwon, 2002; Binney et al., 2006), knowledge-management 

practices (Argote et al., 2003) and more recently knowledge sharing behviours 

(Siemsen et al., 2008). 

From a work performance theory perspective, motivation, opportunity and ability 

(MOA) play complementary roles in influencing behaviour (Cummings and Schwab, 

1973). Hence, without ability or opportunity, motivation alone should not lead to 

performance behaviour (Blumberg and Pringles 1982, Siemsen et al., 2008). Yet, 

there is little empirical evidence supporting the existence of such complementarity 

(Terborg, 1977). The key question that arises therefore is: if, as work performance 

theories predict, there is complementarity among motivation, opportunity, and ability 

in driving behaviour, why have existing empirical tests of the MOA framework often 

fail to reveal this complementarity? (c.f. Siemsen et al., 2008). Siemsen et al. (2008) 

grappled with this puzzle and subsequently proposed and tested a constraining-factor 

model (CFM) as an alternative to the traditional multiplicative model in explaining the 

link between MOA and knowledge sharing. The CFM captures the notion that in the 

absence of any of the MOA variables no action takes place, but further that it is the 

minimum among the three factors (i.e. motivation, opportunity and ability) that 

ultimately determines behaviour (Siemsen et al., 2008). Apart from Siemsen et al. 

(2008) however, researchers have yet to test the validity of the competing MOA 

models with regards to other behaviours or actions beyond knowledge sharing or with 

regards to performance behaviours specifically. Indeed, Peters and O’Connor (1980) 

speculated on the development of competing models for explaining performance 

variance when they state that “While substantive progress has been made in 

accounting for performance variance in terms of ability and motivation variables, it 

may be that a more complete understanding of performance variance must await the 

specification and measurement of additional variables that either directly affect 

performance or indirectly contribute to explained variance in performance through 

their interactions with measures of ability and motivation.” (p. 391). Drawing on 

Siemsen et al. (2008) therefore, three competing models, a multiplicative, linear and a 

constraining-factor model (CFM), reflecting different levels of complementarity and 

interactions among motivation, opportunity and ability and their link to performance 

behaviours are specified. In the sections that follow, the theoretical basis of the three 

competing models is explained. Subsequently, methods for comparing the competing 

models are proposed followed by a discussion and outline of implications for theory 

and practice. 

THEORETICAL DEVELOPMENT OF COMPETING MODELS 

The MOA framework 

Motivation, opportunity, and ability (MOA) are related constructs (Blumberg and 

Pringle, 1982). The precise inter-relationships among the MOA variables is however 

often difficult to justify theoretically, hence, they can be viewed as correlated but 

distinct constructs (c.f. Siemsen et al., 2008). How the MOA variables interact to 

influence performance behaviours is the subject of this paper. The issue of 
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complementarity of the MOA variables is therefore central to the development of the 

competing models. Complementarity is defined as the degree to which the effect of 

one variable depends on the presence of other variables (Siemsen et al., 2008). 

Moderate complementarity implies that the effect of one variable depends on another 

variable while extreme complementarity implies that one variable has no effect unless 

the other variable is present (Siemsen et al., 2008). Three competing models, a 

multiplicative, linear and constraining-factor model (CFM), reflecting different levels 

of complementarity and interactions among motivation, opportunity and ability, and 

their impact on performance behaviours are specified next. 

Competing models 

Classic work-performance theories hypothesize moderate complementarity among the 

MOA variables by projecting that action is a multiplicative function of motivation, 

opportunity and ability (Maier, 1955, Vroom, 1964, Blumberg and Pringle, 1982). 

From this perspective, motivation, opportunity, and ability must all be present to some 

degree for an action to occur, and lower values of any one of these factors are 

hypothesized to strongly reduce action (Blumberg and Pringle, 1982, Siemsen et al., 

2008). From this perspective, the first competing model, the “multiplicative model”, 

can be specified as follows; 

Performance Behaviours  = β0  + β1M + β2O + β3A + β4M x O +  

β5M x A + β6O x A + β7M x O x A + ε   (1)  

Moderate complementary is implicit in the multiplicative model as specified above 

whereby the effect of motivation, opportunity or ability depends on continuous 

changes in the other two variables. Yet, work-performance theories (c.f. Cummings 

and Schwab, 1973) provide little justification for this continuous change. While the 

multiplicative model has been subjected to empirical scrutiny (c.f. Cummings and 

Schwab, 1973) however, there is little empirical evidence that the multiplicative terms 

explain significantly more variance than the linear terms alone (Campbell and 

Pritchard, 1976, Terborg, 1977). Interestingly, even though this multiplicative model 

has never been empirically validated, it is still frequently applied in conjunction with 

the MOA framework (Siemsen et al., 2008). In fact, Bell and Kozlowski (2002, p. 

497) refer to it as a ‘‘truism.’’ The common understanding is that moderate 

complementarity among motivation, opportunity, and ability ought to exist, even if 

such complementarity has never been empirically established in a rigorous manner 

(Siemsen et al., 2008). This situation and the corresponding implications are aptly 

summarized by Cummings and Schwab (1973, p. 46) when they state that: 

“Someone with no ability to complete a task cannot successfully perform no matter 

how highly motivated he may be to do so…….. It is, however, much less clear that the 

notion of interaction contributes to the predictability of employee performance in 

applied settings where employees may be assumed to possess some minimal amount 

of both ability and motivation. A simple additive approach will probably enable us to 

predict performance just about as well.” 

Cummings and Schwab (1973) therefore appear to suggest that performance 

behaviour can be predicted equally well by a model that does not capture potential 

complementarity between the MOA variables at all. The second competing model 

from this perspective can therefore be specified as a “linear model” as follows; 

Performance Behaviours = β0  + β1M + β2O + β3A + ε     (2)  
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Although there is some theoretical evidence to suggest that motivation, opportunity, 

and ability are complementary in driving behaviour, existing empirical evidence from 

work-performance theories suggests that little explanatory power is gained by adding 

interaction terms (c.f. Cummings and Schwab 1973). Siemsen et al. (2008) therefore 

suggest that a different model of complementarity is called for. They propose an 

alternative model referred to as the constraining-factor model (CFM). The CFM 

captures the notion that in the absence of any of the MOA variables no action takes 

place, but it does not additionally impose a continuous change in the size of the effect 

(Siemsen et al. 2008). Mathematically, the CFM emphasizes extreme 

complementarity instead of the moderate complementarity emphasized by the 

traditional multiplicative model. The CFM is specified as follows: 

Performance Behaviours   =  β0  + β1M + β2O + β3A +  

δO(β4 + β5M + β6O + β7A) +  

δA(β8 + β9M + β10O + β11A) + ε     (3)  

Where the variables δO and δA are dummy variables that are defined to be 1 if O (or A, 

respectively) is the minimum of M, O, and A, and 0 otherwise. The theoretical 

perspective the CFM captures is that of a bottleneck, or a limiting resource perspective 

(Schmenner and Swink, 1998, Chase et al., 2004). It is the minimum among the three 

factors of motivation, opportunity, and ability that ultimately determines behaviour 

(Siemsen et al. 2008). Other theoretical analogies for CFM can be found in the theory 

of constraints (Goldratt, 1999) and the theory of queuing networks (e.g., Kulkarni, 

1995) and factory physics (Hopp and Spearman, 2000). The CFM allows for the 

effects of the constraining factor to differ depending upon which variable is the 

constraining factor (e.g., β1 ≠β6 ≠β11), and for the intercepts to differ depending upon 

which variable is the constraining factor (β4 ≠β8 ≠0).  

From the specifications above, it can be deduced that equation (2) is nested in 

equations (1) and (3). Similarly, equations (1) and (3) are nested in the following more 

general, “combined” model that includes both moderate and extreme 

complementarity: 

Performance Behaviours   =  β0  + β1M + β2O + β3A + δO(β4 + β5M + β6O + β7A)  

+ δA(β8 + β9M + β10O + β11A) + β12M x O  

+ β13M x A + β14O x A + β15M x O x A + ε  (4)  

This combined model enables a comparison of the multiplicative model and the CFM. 

TESTING THE COMPETING MODELS 

To test the competing models specified above, a quantitative methodology appears 

appropriate. This will require operationalizing the MOA as well as the performance 

behaviour variables and measuring them through quantitative questionnaire surveys. 

Tuuli (2009) provides some operationalization of these variables which could provide 

a starting point. Opportunity to perform could be measured by adapting the 11-item 

organizational constraints scale (α = .85) developed by Spector and Jex (1998), which 

covers each of the situational constraint areas proposed by Peters and O’Connor 

(1980). Two potential constraint areas specific to the operational circumstance of 

construction projects could be added; the need to comply with safety requirements and 

statutory regulations. Intrinsic motivation could be assessed with Hackman and 

Oldham’s (1976) 6-item internal work motivation scale (α = .75). Ability to perform 
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could also be operationalized with the 7-item subscale (α = .76) of ability, experience, 

training and knowledge (AETK) developed by Podsakoff et al. (1993).  

The MOA competing models could then be tested with regards to their impact on two 

performance behaviours; task and contextual performance behaviours. Task 

performance behaviours could be measured with the 6-item scale (α = .91) of 

employee in-role behaviours (IRB) developed by Williams and Anderson (1991). 

Contextual performance behaviours could also be assessed with an adapted version of 

Van Scotter and Motowidlo’s (1996) 15-item scale [interpersonal facilitation (7 

items; α = .93) and job dedication (8 items; α = .95)].  

With regards to empirically comparing the competing models Siemsen et al. (2008) 

provides an analysis strategy that could be adopted. Based on the discussions and 

specifications in the previous section, the CFM will be expected to explain more 

variance in the performance behaviours than the linear model while the multiplicative 

model will be expected not to explain more variance than the linear model. In 

addition, adding the multiplicative terms to the CFM model will not be expected to 

explain significantly more variance in performance behaviours than the CFM. Lastly, 

adding the CFM terms to the multiplicative model will be expected to explain more 

variance in performance behaviours than the multiplicative model. Various fit 

statistics could also be employed to assess which model fits the data better. 

DISCUSSION AND IMPLICATIONS 

This paper set out to specify competing models for examining the link between the 

MOA variables and performance behaviours.  Despite decades of research, the precise 

inter-relationships among the MOA variables and how they interact to influence 

performance behaviours still remain largely unclear. Three competing models, a 

multiplicative, linear and constraining-factor model (CFM), reflecting different levels 

of complementarity and interactions among motivation, opportunity and ability, and 

their impact on performance behaviours were specified. These models have the 

potential to offer fresh perspectives on how to promote performance in organizations. 

In so far as traditional MOA models make no assumptions about how to prioritize 

investments in motivation, opportunity or ability in organizations (Siemsen et al., 

2008), a test of computing models provides a path towards specifying such priorities 

for interventions. This has implications for managerial interventions aimed at 

improving performance in teams and can provide targets of concrete managerial 

interventions.  

This paper adds to the growing interest in alternative views on interaction effects in 

organizational behaviour (c.f. Siemsen et al., 2008, Casimir and Ng, 2010). While the 

topic of interactions remain particularly important as it affects issues of practice, 

theory and metatheory (Blalock, 1965, Cronbach, 1987), ample evidence from 

research conducted in diverse fields (e.g. management accounting and workplace 

motivation) indicate that the product-term (which measures interaction) fail 

consistently to detect interactive effects even when there are sound theoretical reasons 

for expecting such effects (Paunonen and Jackson, 1988; Russell and Bobko, 1992). 

Competing models such as those specified here should therefore go a long way to 

offering alternatives to examining interactions among variables of interest in 

organizational research. 

This study also has the potential to provide the much needed empirical support for a 

comprehensive model of work performance that takes into consideration not only 



Tuuli 

1364 

motivation and ability but also opportunity to perform. Preliminary findings by Tuuli 

and Rowlinson (2009b) show that the link between empowerment and performance 

behaviours becomes even stronger with the MOA variables are taken into account as 

mediators; explaining additionally 1% to 7% of variance in task performance 

behaviours and 4% to 11% in contextual performance behaviours, over and above that 

explained by psychological empowerment alone. While opportunity to perform has 

traditionally been less explicit in work performance models, opportunity to perform 

actually emerged as a stronger mediator in the psychological empowerment-

contextual performance behaviours relationship than ability to perform (Tuuli and 

Rowlinson, 2009b). Opportunity to perform may therefore emerge as the forgotten 

hero in the work performance framework and provide a path to enhancing work 

performance in organizations. 

Lastly, this study has the potential to add to our understanding of the important 

determinants of task (in-role) and contextual (extra-role) performance behaviours in 

construction project settings. Indeed, the fundamental issues surrounding performance 

in construction have been identified as organizational and behavioural in nature 

(Courtney and Winch, 2003, Slevin and Pinto, 2004) and behaviour in particular, still 

remains an area of management concern that has not received much focus in 

construction industry related research (Cox et al., 2005). Yet, the sparse research 

efforts in this direction continue to highlight the significant impact of behaviour on 

project outcomes (e.g. Ahadzie et al. 2008; Anvuur 2008; Cheng et al. 2007, Phua, 

2004).  

CONCLUSION 

Competing models for explaining the link between the MOA variables and 

performance behaviours have been specified. It remains to be seen whether 

subsequent empirical test following the methodology specified above would confirm 

the constraining-factor model (CFM) as a superior model that provides a better 

explanation of the variance in performance behaviours than the traditional 

multiplicative and linear models. Siemsen et al. (2008) offer preliminary findings 

supportive of this expectation. 

REFERENCE 

Adler, P.C., Kwon, S.W., 2002. Social capital: prospects for a new concept. Academy of 

Management Review 27 (1), 17–40. 

Ahadzie, D. K., Proverbs, D. G. and Olomolaiye, P. 2005. Project managers' performance 

measures: A fresh perspective. In: Khosrowshahi, F. (ed.) Proceedings of the 21st 

Annual ARCOM Conference. SOAS, University of London: Association of 

Researchers in Construction Management. 

Anvuur, A. M. 2008. Cooperation in construction projects: Concept, antecedents and 

strategies. PhD Thesis, The University of Hong Kong. 

Argote, L., McEvily, B., Reagans, R., 2003. Managing knowledge in organizations: an 

integrative framework and review of emerging themes. Management Science 49 (4), 

571–582. 

Bell, B.S., Kozlowski, S.W., 2002. Goal orientation and interactive effects on self-efficacy, 

performance, and knowledge. Journal of Applied Psychology 87 (3), 497–505. 

Bendoly, E., Hur, D., 2007. Bipolarity in reactions to operational ‘constraints’: OM bugs 

under an OB lens. Journal of Operations Management 25 (1), 1–13. 



Motivation and performance 

1365 

Binney, W., Hall, J., Oppenheim, P., 2006. The nature and influence of motivation within the 

MOA framework: implications for social marketing. International Journal of 

Nonprofit and Voluntary Sector Marketing 11, 289–301. 

Blalock, H.M. 1965, Theory building and the concept of interaction, American Sociological 

Review, 30, 374-380. 

Blumberg, M. and Pringle, C. D. 1982. The missing opportunity in organizational research: 

Some implications for a theory of work performance. Academy of Management 

Review 7, 560-569. 

Boudreau, J., Hopp, W., McClain, J.O., Thomas, L.J., 2003. On the interface between 

operations and human resources management. Manufacturing and Service Operations 

Management 5 (4), 179– 203. 

Campbell, J., Pritchard, R.D., 1976. Motivation theory in industry and organizational 

psychology. In: Dunette, M.D. (Ed.), Handbook of Industrial and Organizational 

Psychology. Rand McNally, Chicago. 

Casimir, G. and Ng, Y. N. K. 2010. Combinative aspects of leadership style and the 

interaction between leadership behaviours. Leadership and Organization 

Development Journal, 31, 501-517. 

Chase, R.B., Jacobs, F.R., Aquilano, N.J., 2004. Production and Operations Management: 

Manufacturing and Services. McGraw-Hill, New York. 

Cheng, M.-I., Dainty, A. and Moore, D. 2007. A multifaceted performance excellence 

framework for project-based organizations. International Journal of Human 

Resources Development and Management, 7, 254 - 275. 

Cronbach, L. 1987, Statistical tests for moderator variables: flaws in analyses recently 

proposed, Psychological Bulletin, 102, 414-417. 

Courtney, R. and Winch, G. 2003. Re-engineering construction: the role of research and 

implementation Building Research and Information, 31, 172 - 178. 

Cox, R. F., Issa, R. R. A. and Koblegard, K. 2005. Management's perception of key 

behavioural indicators for construction. Journal of Construction Engineering and 

Management, 131, 368-376. 

Cummings, L.L., Schwab, D.P., 1973. Performance in Organizations. Scott, Foresman and 

Company, Glenview, IL. 

Ford, J. K., Quinones, M. A., Sego, D. J. and Sorra, J. S. 1992. Factors affecting the 

opportunity to perform trained tasks on the job. Personnel Psychology, 45, 511-527. 

Goldratt, E.M., 1999. Theory of Constraints. North River Press, Great Barrington, MA. 

Hackman, J. R. and Oldham, G. R. 1976. Motivation through the design of work: Test of a 

theory. Organizational behaviour and human performance, 16, 250-279. 

Hopp, W., Spearman, M., 2000. Factory Physics. McGraw-Hill, New York. 

Kulkarni, V.G., 1995. Modeling and Analysis of Stochastic Systems. Chapman and Hall, 

London. 

MacInnis, D.J., Moorman, C., Jaworski, B.J., 1991. Enhancing and measuring consumers’ 

motivation, opportunity, and ability to process brand information from ads. Journal of 

Marketing 55 (4), 32–53.  

Maier, N.R.F., 1955. Psychology in Industry. The Riverside Press, Boston. 

Mathieu, J.E., Tannenbaum, S.I., Salas, E., 1992. Influences of individual and situational 

characteristics on measures of training effectiveness. Academy of Management 

Journal 34 (4), 828–847. 



Tuuli 

1366 

Paunonen, S. and Jackson, D. 1988, Type I error rates for moderated multiple regression 

analysis, Journal of Applied Psychology, 73, 569-573. 

Peters, L. H. and O'connor, E. J. 1980. Situational constraints and work outcomes: The 

influences of a frequently overlooked construct. Academy of Management Review, 5, 

391-397. 

Phua, F. 2004. Improving construction cooperation: New theoretical insights into how and 

why, Baldock, Hertfordshire, Research Studies Press. 

Podsakoff, P. M., Niehoff, B. P., Mackenzie, S. B. and Williams, M. L. 1993. Do substitutes 

for leadership really substitute leadership? An empirical examination of Kerr and 

Jermier's situational leadership model. Organizational Behaviour and Human 

Decision Processes, 54, 1-44. 

Russell, C. and Bobko, P. 1992, Moderated regression analysis and Likert scales: too coarse 

for comfort, Journal of Applied Psychology, 77, 336-342. 

Schmenner, R.W., Swink, M.L., 1998. On theory in operations management. Journal of 

Operations Management 16 (1), 97–113. 

Siemsen, E., Roth, A. V. and Balasubramanian, S. 2008. How motivation, opportunity, and 

ability drive knowledge sharing: The constraining-factor model. Journal of 

Operations Management, 26, 426-445. 

Slevin, D. P. and Pinto, J. K. 2004. An overview of behavioural issues in project management. 

In: Morris, P. W. G. and Pinto, J. K. (eds.) The Wiley guide to managing projects. 

Hoboken, NJ: John Wiley and Sons. 

Spector, P. E. and Jex, S. M. 1998. Development of four self-report measures of job stressors 

and strain: Interpersonal Conflict at Work Scale, Organizational Constraints Scale, 

Quantitative Workload Inventory, and Physical Symptoms Inventory. Journal of 

Occupational Health Psychology, 3, 356-367. 

Terborg, J.R., 1977. Validation and extension of an individual differences model of work 

performance. Organizational Behaviour and Human Performance 18 (2), 188–216. 

Tuuli, M. M. 2009. Empowerment and control dynamics in project teams: A multilevel 

examination of the antecedents and job performance consequences. Ph.D Thesis, The 

University of Hong Kong. 

Tuuli, M. M. and Rowlinson, S. 2009b. Performance consequences of psychological 

empowerment. Journal of Construction Engineering and Management, 135, 1334-

1347. 

Van Scotter, J. R. and Motowidlo, S. J. 1996. Interpersonal facilitation and job dedication as 

separate facets of contextual performance. Journal of Applied Psychology, 81, 525-

531. 

Vroom, V. H. 1964. Work and motivation, New York, Wiley. 

Williams, L. J. and Anderson, S. E. 1991. Job satisfaction and organizational commitment as 

predictors of organizational citizenship and in-role behaviours. Journal of 

Management, 17, 601-617. 

Wu, Y., Balasubramanian, S., Mahajan, V., 2004. When is a preannounced product likely to 

be delayed? Journal of Marketing 68 (2), 101–113. 



 

Udoekanem, N B (2012) Effect of client pressure on market valuation of residential properties in 

Minna, Nigeria  In: Laryea, S., Agyepong, S.A., Leiringer, R. and Hughes, W. (Eds) Procs 4th West 

Africa Built Environment Research (WABER) Conference, 24-26 July 2012, Abuja, Nigeria, 1367-1374. 

1367 

EFFECT OF CLIENT PRESSURE ON MARKET 

VALUATION OF RESIDENTIAL PROPERTIES IN 

MINNA, NIGERIA 

Namnso Bassey Udoekanem
1
 

Department of Estate Management and Valuation, Federal University of Technology, Minna, Niger 

State, Nigeria 

Market valuation is required for several purposes, including the sale of real properties. 

In the residential property market in Minna, most property valuers are under pressure 

from clients (property owners) to sell their properties at asking prices determined by 

them, the valuers’ valuation opinion notwithstanding. This study examines the effect 

of this pressure on the market valuation of residential properties in Minna, Nigeria. 

Data for the study were collected from real estate firms operating in Minna and 

analysed using multiple regression analysis. The primary objective of the study is to 

examine whether client pressure has significant influence on market valuation of 

residential properties in the city, using property owners’ asking price as proxy for the 

source of pressure. Results of data analysis showed that clients’ asking price which is 

a source of pressure in the determination of market values of residential properties by 

valuers in the city produced a negative regression coefficient (-0.05899) at p˃ 0.05 
when used in predicting the sale prices of the properties. This implies that although 

property valuers in Minna experience some form of pressure from clients, such 

pressure has no significant effect on the market valuation of residential properties in 

the city. 

Keywords: client pressure; market valuation; residential property; valuer 

INTRODUCTION 

Market valuation of real property is one of the core functions of the valuer worldwide. 

It is usually required for the sale, purchase and for the purpose of using real property 

as collateral for loan from financial institutions. In Nigeria, market valuation of real 

property is a professional service rendered by estate surveyors and valuers. Generally, 

the development of property valuation practice in Nigeria can be traced to the practice 

in the United Kingdom. This may be attributed to two main reasons. First, Nigeria is a 

former British colony. Second, real estate education and training in Nigeria is based 

on the UK real estate education model in which the education of the property valuer is 

focused on five main subject areas namely; valuation, law, economics, building 

construction and planning. The essence of this model is to achieve a deeper 

understanding of the role of the chartered surveyor in relation to the architect, builder, 

quantity surveyor, engineer, and the town planner. Thus, before the formation of the 

Nigerian Institution of Estate Surveyors and Valuers (NIESV) in 1969, qualification 

as property valuer in Nigeria was through the Royal Institution of Chartered Surveyors 

(RICS) in the UK. Presently, a good number of estate surveyors and valuers in Nigeria 
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still maintain dual membership of RICS and NIESV. However, for a person to be 

qualified as an estate surveyor and valuer in Nigeria, such person must be registered 

by the Estate Surveyors and Valuers Registration Board of Nigeria (ESVARBON) and 

issued a seal and stamp in accordance with the relevant provisions of the Estate 

Surveyors and Valuers Registration Act No. 24 of 1975. ESVARBON is an agency of 

the Federal Government of Nigeria established by law, with the sole responsibility of 

regulating the practice of estate surveying and valuation in all its aspects and 

ramifications throughout the Federation of Nigeria. Furthermore, registration with 

ESVARBON is based on professional membership of the Nigerian Institution of 

Estate Surveyors and Valuers. 

Market valuation of real property is a professional activity which involves the 

determination of the market value of such property. According to Millington (1982), 

market value can be defined as the money obtainable from a person or persons willing 

and able to purchase an article when it is offered for sale by a willing seller. Ifediora 

(1993) argued that market value is a measurement in money terms, of the worth of 

property in exchange, or its “exchange value”. Johnson, Davies and Shapiro (2000) 

define market value or market price of a particular interest in landed property as the 

amount of money which can be obtained for the interest at a particular time from 

persons able and willing to purchase it. Kalu (2001) believes that it is the price arrived 

at under an open market, normal financing, non-cohesive, non-monopolistic condition. 

Market value is also taken to mean the objective long-term equilibrium price at which 

a property is expected to be sold in the open market (Ifediora, 2005). In the residential 

property market in Minna, most property valuers are under pressure from clients 

(property owners) to sell their properties at asking prices determined by them, the 

valuers’ valuation opinion notwithstanding. It is on this note that this study examines 

the effect of this pressure on the market valuation of residential properties in the city. 

LITERATURE REVIEW 

In general terms, property valuation for any purpose entails getting solution to a well-

defined valuation problem. The valuation of real property may also be viewed as the 

output of a service offered by a professional valuer to the client. The client pays for 

this service and sometimes provides the valuer with relevant information necessary for 

the valuation. In the past two decades or so, several studies have been conducted on 

the nature, causes and sources of client influence on property valuations (Amidu and 

Aluko, 2007). Cole (1988) identified client influence as one of several factors 

contributing to appraisal smoothing. Smolen and Hambleton (1997) concluded that 

certain clients were more likely to apply pressure to valuers to influence their reported 

values. They further identified mortgage bankers as the primary sources of client 

pressure, followed by commercial banks. Similarly, Kinnard, Lenk and Worzala 

(1997) examined client pressure on appraisers and found the presence of a significant 

amount of client pressure with about 41% of the respondents stating that they would 

revise their value estimates when requested by their clients, even without supportive 

evidence. They also acknowledged the growing perception that valuers have lost some 

of their independence and that further regulations are required to deter client pressure 

and thus encourage more valuer independence. Levy and Shuck (1998) analysed the 

nature of client influence on reported values based on a survey of some senior valuers 

in New Zealand. They identified the potential factors affecting client influence as 

reported by those experienced valuers to include valuer and valuation firm 

characteristics, external characteristics, client characteristics and valuation 

characteristics. These are summarised in Figure 1. Gallimore and Wolverton (1999) 
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assessed the influence of clients on the behaviour of appraisers and valuers in the US 

and the UK and among other things, found that when the outcome of the valuation 

does not support the pending sale price, clients do provide feedback to appraisers and 

valuers. Yu (2002) examined client pressure in residential valuations in Singapore. In 

this study, a sample survey was carried out to examine the extent to which clients of 

valuation firms apply pressure on appraisers to modify their appraised values. The 

findings of the study indicate that 85% of the valuers sampled agreed that they are 

sometimes pressured by clients to modify their appraised values. The study further 

concluded that client pressure does exist in the valuation of residential properties in 

Singapore, particularly for mortgage loan purposes. 

Figur

e 1: Potential Factors Affecting Client Influence as Reported by  Experienced Valuers 

Source: Levy and Shuck (1998)  

In Nigeria, one of the aspects of property valuation practice influenced by clients is 

market valuation, particularly when such valuation is required for the sale of real 

property. Kalu (2001) attributed this problem to the attitude of Nigerian property 

owners and reported as follows: 

 “Most Nigerian property owners equate their financial problem with their asset 

values. They will want to realize not less than the equivalent of their financial needs 

with the money realized or realisable from their property. Yet the property market is 

so imperfect that only a few have information of property transactions and therefore 

able to advise as to property value trends. In this circumstance, only the experienced 

valuer/estate agent will be of relevance. Without the valuer, the parties to property 

transaction will be groping in the dark.” 

Amidu and Aluko (2007) assessed client influence on valuation based on a survey of 

some estate surveyors and valuers in Lagos, Nigeria and found that client influence 

exists in the valuation industry in Nigeria. They also identified integrity of valuer or 

valuation firm, importance of the valuation outcome to the client and client size as the 

three most significant clients’ influencing factors from the viewpoint of the 

responding estate surveyors and valuers. Furthermore, Chen and Yu (2008) 
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comparatively examined client influence on valuation in Taiwan and Singapore and 

concluded that client influence on valuation exists in both countries with differences 

in the degree and extent of the problem. Based on the literature reviewed for this 

study, there is a consensus regarding the existence of client influence on valuations. 

On this note, this study examines the effect of this pressure on the market valuation of 

residential properties in Minna, Nigeria. 

METHODOLOGY AND DATA 

Data for the study was collected from real estate firms operating in Minna, using 

purposive sampling technique. This sampling technique was adopted due to the small 

number of real estate firms operating in the city and paucity of reliable property 

market data. Real estate firms which are active in the residential property market and 

registered estate surveyors and valuers in the city were identified through the current 

Directory of the Nigerian Institution of Estate Surveyors and Valuers, Niger State 

Branch (NIESV, 2011).The professional status of registered estate surveyors and 

valuers in the city is presented in Table 1.  Valuers who are Fellows of the NIESV 

constitute about 11% of registered estate surveyors and valuers in Minna. This 

indicates that most valuers in the city are relatively young in property valuation 

practice. In Nigeria, a professional Associate (ANIVS) of the Nigerian Institution of 

Estate Surveyors and Valuers is usually transferred to the Fellowship grade (FNIVS) 

if such estate surveyor and valuer had been in active professional practice for not less 

than 10 years and has also made positive contribution to the development of the estate 

surveying and valuation profession in the country. The implication of this is that, the 

residential property market in Minna is dominated by valuers who do not possess up 

to 10 years post-registration experience. 

Table 1: Professional Status of Registered Estate Surveyors and Valuers in Minna  

Professional Status Frequency 

Associates(ANIVS) 24(88.9%) 

Fellows(FNIVS) 3(11.1%) 

Total 27(100%) 

Source: Computed from NIESV (2011) 

Also, 92.6% of valuers in Minna are male as presented in Table 2. This further 

indicates the existence of gender-disparity in property valuation practice in the city. 

Table 2: Gender Composition of Registered Estate Surveyors and Valuers in Minna  

Gender Frequency 

Male 25(92.6) 

Female 2(7.4%) 

Total 27(100%) 

Source: Computed from NIESV (2011) 

In terms of the sectors in which valuers in the city are employed, 29.6% of valuers in 

the city are engaged in full-time private practice while 25.9% are engaged as full-time 

civil servants in government agencies such as the State Ministry of Lands and 

Housing and the State Housing Corporation. About 44.4% of valuers in the city also 

engage in private practice in addition to full-time employment in public institutions as 

presented in Table 3.These valuers include some lecturers at the Federal University of 

Technology, Minna and the Federal Polytechnic, Bida. These institutions offer 

Bachelor of Technology (B.Tech) and Higher National Diploma (HND) in Estate 

Management respectively. Lecturers in these institutions who are registered estate 

surveyors and valuers are permitted to engage in private practice provided such 

enterprise does not conflict with their official duties at the institutions. 

Table 3: Employment Sectors of Registered Estate Surveyors and Valuers in Minna  
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Employment Sector Frequency 

Private Sector 8(29.6%)  

Public Sector 7(25.9%) 

Both 12(44.4%) 

Total 27(100%) 

Source: Computed from NIESV (2011) 

Data obtained for the study from real estate firms in the city are mainly data on 

residential properties recently sold in the city. These comprise their owner’s asking 

price, the Valuer’s valuation opinion and the actual sale price as presented in Table 4. 

As earlier stated in the literature, most property owners want valuers to sell their 

properties at asking prices fixed by them, the Valuer’s valuation opinion 

notwithstanding. This study identifies property owners’ asking price as a source of 

pressure in the determination of the market value of real properties by valuers in 

Minna. Regression analysis was adopted to predict the actual sale price of the 

properties, using the owner’s asking price and the Valuer’s valuation opinion as 

independent variables. This analysis was done using Analyse-it statistical package 

(version 2.25). This package was used because of its simplicity and flexibility in 

multivariate data analysis. The regression equation is of the form: 

y = a + b1x1 + b2x2 + e 

Where y = actual sale price of property 

           a= intercept  

          x1= property owner’s asking price 

          x2= Valuer’s valuation opinion 

 b1, b2 = regression coefficients for independent variables x1 and x2 

 respectively 

          e = error term 

Table 4: Residential Properties sold recently in Minna 

Description of Property Location Property 

Owner’s 

Asking 

Price 

(N)’m 

Valuer’s 

Valuation 

Opinion 

(N)’m 

Actual Sale 

Price 

(N)’m 

3-bedroom residential bungalow, plus 2No 

2bedroom apartments 

Tudunfulani 8.0 5.0 4.5 

3-bedroom residential bungalow Makunkele 1.7 1.4 1.3 

3-bedroom residential bungalow Makunkele 1.5 1.2 1.25 

3-bedroom residential bungalow Makunkele 1.6 1.1 1.1 

2No 3-bedroom residential bungalows Makunkele 3.5 2.0 2.2 

3-bedroom residential bungalow Makunkele 2.0 1.0 1.0 

3-bedroom residential bungalow GRA 15.0 9.0 8.5 

3-bedroom residential bungalow with boys’ 

quarters 

Tunga 12.0 6.0 6.0 

2-bedroom residential bungalow Bosso 2.5 1.8 2.0 

2No 2-bedroom residential bungalows with boys’ 

quarters 

Bosso 7.0 5.0 4.7 

2No 2-bedroom residential bungalows  Tunga 6.0 5.0 5.5 

Source: Field Data from Estate Surveying and Valuation firms active in the        residential 

property market in the city 

The properties presented in Table 4 comprise 3-bedroom and 2-bedroom residential 

properties. These are the dominant residential property types recently sold in the city. 

The difference between the Valuer’s valuation opinion and actual sale price for all the 
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properties was lower than the difference between the property owner’s asking price 

and actual sale price. Also, for some residential properties sold recently in the city, 

there was no difference between the Valuer’s valuation opinion and actual sale price. 

For example, in Makunkele, the owner’s asking price for a 3-bedroom residential 

bungalow was N 2.0 million. The valuation opinion of the valuer was N1.0 million 

and the property was eventually sold for N1.0 million. Similarly, the owner’s asking 

price for a 3-bedroom residential bungalow with boy’s quarters in Tunga was N 12.0 

million. The valuation opinion of the valuer was N6.0 million and the property was 

eventually sold for N6.0 million. The percentage variation between the owners’s 

asking price and actual sale price for all the properties was between 17.6% - 50%.  

RESULTS AND DISCUSSION 

Based on data in Table 4, there are significant differences between the property 

owner’s asking price and actual sale price for all the properties under study. The 

percentage variation between the owner’s asking price and actual sale price was found 

to be in the region of 17.6% - 50%. Also, clients’ asking price which is a source of 

pressure in the determination of market values of residential properties by valuers in 

the city produced a negative regression coefficient (-0.05899) at p˃ 0.05 while the 

valuers’ valuation opinion produced a positive regression coefficient (1.046) at p˂ 

0.05 when used in predicting the sale prices of the properties, among other things. 

Thus, a unit increase in asking price of the properties will produce 0.059 decrease in 

sale price while a unit increase in Valuer’s valuation opinion will produce 1.046 

increase in sale price of the properties, all things being equal. This implies that 

although property valuers in Minna experience some form of pressure from clients, 

such pressure has no significant effect on the market valuation of residential properties 

in the city. Based on the results of regression analysis as presented in Table 5, the 

regression equation is: Sale Price = 0.1227 – 0.05899Asking Price + 1.046 Valuers’ 

Opinion + e. 

Table 5: Results of Regression Analysis 

n  11 

   

R
2
  0.99 

Adjusted R
2
  0.99 

SE  0.290 

 

Term  Coefficient SE t statistic DF p 

Intercept  0.1227 0.15351 0.80 8 0.4472 

Asking Price  -0.05899 0.086187 -0.68 8 0.5131 

Valuers' Opinion  1.046 0.1499 6.98 8 0.0001 

 
          

Source of variation  Sum squares DF 

Mean 

square F statistic p 

Model  62.850 2 31.425 372.70 <0.0001 

Residual  0.675 8 0.084     

Total  63.524 10       

 

FINDINGS AND CONCLUSION 

In the residential property market in Minna, one of the aspects of property valuation 

practice influenced by clients is market valuation, particularly when such valuation is 
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required for the sale of real property. This influence is in the form of pressure by 

clients (property owners) to the extent that their properties should be sold at the asking 

price fixed by them, the independent valuation opinion of the valuer notwithstanding. 

This study examined the nature of the predicted sale price, given the scenario in which 

clients put pressure on valuers to sell their properties at asking price fixed by them and 

valuers insist on their independent valuation opinion. The percentage variation 

between the owner’s asking price and actual sale price was found to be in the region 

of 17.6% - 50%. Using the owner’s asking price and the Valuer’s valuation opinion as 

independent variables, and the actual sale price as the dependent variable, the results 

of regression analysis show that asking price produced a negative regression 

coefficient (-0.05899) at p˃ 0.05 while the valuers’ valuation opinion produced a 

positive regression coefficient (1.046) at p˂ 0.05 when used in predicting the sale 

prices of the properties. Thus, a unit increase in asking price of the properties will 

produce 0.059 decrease in sale price while a unit increase in Valuer’s valuation 

opinion will produce 1.046 increase in sale price of the properties, all things being 

equal. The implication of this finding is that, although property valuers in Minna 

experience some form of pressure from clients, such pressure has no significant effect 

on the market valuation of residential properties in the city. This finding may also be 

attributed to the influence of valuers on the operation of the residential property 

market in the city, but this is subject to further research. 

LESSON LEARNT 

 Professional valuation is very essential in the sale of real property. In order to 

predict the actual sale price of the property with significant degree of accuracy, such 

professional valuation should be independent and free from all forms of pressure by 

the client. 

RECOMMENDATIONS 

 The Niger State Branch of the Nigerian Institution of Estate Surveyors and 

Valuers (NIESV) should establish property market databank for all property market 

transactions in Minna. The property databank when established should be consistently 

updated with current market information on sale prices of residential properties in the 

city. Such initiative will make the residential property market in the city more open 

and transparent to its participants including property owners (prospective property 

sellers), buyers, agents and property valuers. Such market information will equip 

clients, particularly property owners with knowledge of current market prices of 

residential properties in the city. This will in no small measure reduce the pressure  by 

clients on property valuers in the city to sell their properties at asking prices fixed by 

them as such clients would have been aware of current property prices before placing 

their properties in the property market for sale. 

Also, most property owners in the city perceive estate surveyors and valuers as mere 

agents who should be hired to sell a real property at any price fixed by them without 

professional valuation. This wrong perception should be corrected. The NIESV should 

continue to enlighten members of the public on the role of estate surveyors and 

valuers in the Nigerian real estate industry. Finally, the NIESV should also ensure that 

estate surveyors and valuers in the city consistently adhere to professional ethics and 

code of conduct as this would encourage valuers to resist any form of pressure from 

clients regarding market valuation of their real properties. 
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The Construction industry is a key activity in any country. It controls the Nations 

Gross Fixed Capital Formation (GFCF) and accounts for more than 65% of total 

capital investment; therefore, it contributes substantially to Gross Domestic Product 

(GDP) of any nation. It is a vast industry employing millions of workers and offers 

unlimited opportunities. Construction, on the other hand, is a risky industry with 

uncertainties due to many external and internal factors that influence the construction 

process. The management of risks is a central issue in the planning and management 

of any venture. Up to date, managing risk in construction projects has been 

recognized as a very important process in order to achieve the projective objectives of 

time, cost, quality, safety and environmental sustainability. The aim of this paper is to 

have a survey of risks in the construction process. The paper identified forty-four (44) 

risk factors critical in construction business. It also identified four (4) most important 

risk categories as perceived by construction professionals, which include: Awarding 

design to unqualified designers; defective or incorrect design; occurrence of accident 

because of poor safety measure and inaccurate quantities. 

Keywords: construction project, risk, risk management 

INTRODUCTION 

The management of risks is a central issue in the planning and management of any 

venture. Construction industry is subject to more risk and uncertainty than other 

industries (Jaafari, 2001). The process of taking a project from initial investment 

appraisal to completion and into use is a complex process. Construction industry in 

Nigeria is suffering from misunderstanding of risk management including risk 

identification, analysis and assessment, and that is why the topic was chosen in order 

to expose the participants to the importance of each factor in terms of severity and 

allocation. 

RISK 

Risk in construction has been the object of attention because of time and cost overruns 

associated with construction projects. The relevance of section 64 of the Nigerian 

Insurance Act 2003 can then be captured by these exposures of risk in construction. 

Risk can be defined as an uncertain event or condition that, if it occurs, has a positive 

or negative effect on a project objective (Perry and Hayes, 1985). Jaffari (2001) 

defined risk as the exposure to loss, gain or the probability of occurrence of loss/gain 
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multiplied by its respective magnitude. Kartan (2001) has defined risk as the 

probability of occurrence of some uncertain, unpredictable and even undesirable 

events that would change prospects for the probability on a given investment. These 

can be summarized to mean that risk is the possibility of a surprisingly bad or 

surprisingly good, specified future event. A number of researchers have examined the 

issue of risk management of construction projects. Baja et al (1997) identified, 

investigated and evaluated the process of risk identification. Rancharra (1998) 

identified the risks usually faced by the construction firms in a foreign country. 

Kalayjian (2000) identified the risks that are specific to the developing countries 

arguing that investors should bear the exchange and interest rate risks.  

Risk has three dimensions  

 Direction (either positive or negative) 

 Degree of probability (degree of likelihood) 

 Magnitude of the consequences. 

The three dimensions of risk are independent: a positive or negative risk may be either 

highly probable or very unlikely; and the extent of its consequences may be very small 

or very large. 

Risk Management 

Risk management processes, according to Perry and Hayes (1985) have four steps  

 Evaluating loss exposure  

 Appraising the feasibility of alternative risk management techniques 

 Establishing a risk management program  

 Adapting to change  

A number of variations of risk management process have been proposed. Raz and 

Michael (2001) suggested a process consisting of two main phases: risk assessment, 

which includes identification, analysis and prioritization, and risk control, which 

includes risk management planning, risk resolution and risk monitoring planning, 

tracking and corrective action. Burchatt (1999) identified risk management approach 

as a multiphase risk analysis, which covers identification evaluation, control and 

management of risks. Abbasi et al (2005) provided a definition for the risk 

management as the sum of all proactive management – directed activities, within a 

program that is intended to acceptably accommodate the possibly failures in elements 

of the program. ‘’Acceptably’’ is as judged by the customer in he final analysis, but 

from a firm’s perspective, a failure is anything accomplished in less than a 

professional manner and/or with less than adequate result. Project Management 

Institute (1996) suggested three ways of responding to risk in projects. They are as 

follows: 

 Avoidance: eliminating a specific threat, usually by eliminating the cause. The project 

management team can never eliminate all risk, but specific risk event can often be 

eliminated. 
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 Mitigation: reducing the expected monetary value at risk events by reducing the 

probability of occurrence (e.g. using new technology), reducing the risk event value 

(e.g buying insurance) or both. 

 Acceptance: accepting the consequences. 

Acceptance can be active by developing a contingency plan to execute should the 

risk event occur or passive by accepting a lower profit if some activities overrun. 

Risk management is also seen as a process that accompanies the project from its 

definition through its planning, execution and control phases up to completion and 

closure. 

Risk management is not synonymous with insurance, nor does it embrace the 

management of all risks to which a project is exposed. In practice, the truth lies 

somewhere between the two extremes. A risk management system must be practical 

realistic and must be cost effective. It is a pity that conventional education does little 

to foster an awareness of how unpredictable reality can be. Risk management 

measured the potential changes in value that will be experienced in a portfolio as a 

result of differences in the environment between now and some future point in time. 

There are two kinds of management actions towards risk management; they 

include preventive and mitigative action. Preventive actions are usually used to 

avoid or reduce risk at early stages of construction project, whereas mitigative actions 

are remedial steps aimed at minimizing the effects of risks. 

Risk Factors in a Construction Project 

 Risks in a construction project can be grouped into nine with at least 44 risk 

factors inherent in a construction business. 

 Table I identified the groups and the risk factors associated with each of the 

nine risk groups. These risk factors listed in each of the groups were subjected to 

ranking according to its severity and allocation and Table II shows how they stand in 

terms of severity of 1-10. 

 Table III also shows the most and least important risk categories as perceived 

by construction professionals. These listed risk factors were analysed with respect to 

whom to allocate these risks to and Table IV shows the risk allocation according to 

builder’s perspective. 

Risk management Actions 

Preventive actions: It is considered that subjective judgement should be the 

most effective method to be used in producing a proper preventive action. Though 

getting updated project information and the use of comparative estimate are effective 

preventive methods. Utilizing quantitative risk analysis techniques through sufficient 

knowledge and experience of analysis techniques will produce effective preventive 

results.  

Mitigative action: There are six mitigative methods available which include: 

(a) Close supervision to subordinates for minimizing abortive works 

(b) Coordinate closely with subcontractors 
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(c) Increase manpower and/or equipment 

(d) Increase the working hours 

(e) Change the sequence of work by overlapping activities 

(f) Change the construction method 

These mitigative methods will help to minimize the impact of delays, and serve as 

driving more effort that could enhance the contractors performance since construction 

projects generally include many labour- intensive operations. In fact, shortage of 

manpower in a firm is one of the most serious risks to project delays. 

Table 1: Risk Factors 

Physical (Group 1) Occurrence of accidents because of poor safety procedures 

Supplies of defective materials 

Varied labour and equipment productivity  

Environmental 

 (Group 2) 

Environmental factors (floods, earthquakes,…..etc)  

Difficulty to access the site (very far, settlements) 

Adverse weather conditions  

Design  

(Group 3) 

Defective design (incorrect) 

Not coordinated design (structural, mechanical, electrical, etc.) 

Inaccurate quantities 

Lack of consistency between bill of quantities, drawings and specifications 

Rush design 

Awarding the design to unqualified designers 

Logistics (Group 4) Unavailable labour, materials and equipment 

Undefined scope of working  

High competition in bids 

Inaccurate project program 

Poor communications between the home and field offices (contractor side) 

 

Financial 

(Group 5) 

Inflation  

Delayed payment on contract 

Financial failure of the contractor 

Unmanaged cash flow 

Exchange rate fluctuation 

Monopolizing of materials due to closure and other unexpected political 

conditions 

Difficulty to get permits 

Ambiguity of work legislations 

Legal 

(Group 6 ) 

Legal disputes during the construction phase among the parties of the 

contract 

Delayed disputes resolutions 

No specialized arbitrators to help settle fast 

Construction 

(Group 7) 

Rush bidding  

Gaps between the implementation and the specification due to 

misunderstanding of drawings and specification 

Undocumented change orders 

Lower work quality in presence of time constraints 

Design changes 

Actual quantities differ from the contract quantities  

Political  

(group 8) 

Segmentation of construction processes  

Working at hot (dangerous) areas (close to IDF positions) 

New governmental acts or legislations 

Unstable security circumstances (invasions) 

Closure  

Management 

(Group 9) 

Ambiguous planning due to project complexity 

Resource management 

Changes in management ways 

Information unavailability (include uncertainty) 

Poor communication between involved parities  
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Table II: Risk Factors Ranking  

No.                               Risk Factors 

 

Severity (1-

10) 

1 Awarding the design to unqualified designers 9.3 

2 Defective design (incorrect) 8.1 

3 Occurrence of accidents because of poor safety procedures 8.1 

4 Difficulty to access the site (very far, settlements) 7.9 

5 Inaccurate quantities 7.7 

6 Lack of consistency between bill of quantities, drawings and specifications 7 

7 Working at hot (dangerous) areas (close to IDF positions) 7 

8 Financial failure of the contractor 6.7 

9 Closure 6.7 

10 High competitions in bids 6.7 

11 Rush designs 6.6 

12 Unavailable labour, materials and equipments 6.6 

13 Not coordinated design (structural, mechanical, electrical, etc.) 6.4 

14 Delayed disputes resolutions 6.3 

15 Ambiguous planning due to project complexity 6.3 

16 Supplies of defective materials 6.3 

17 Inaccurate project program 6.2 

18 Rush bidding 6.1 

19 Poor communication between involved parties   6 

20 No specialized arbitrators to help settle fast   6 

21 Inflation 5.8 

22 Poor communication between the home and field offices (contractor side) 5.8 

23 Lower work quality in presence of time constraints  5.6 

24 Environmental factors 5.6 

25 Gaps between the implementation and the specifications due to misunderstanding of 

drawings and specifications 

5.6 

26 Information unavailability (include uncertainty) 5.6 

27 Monopolizing of materials due to closure and other unexpected political conditions 5.5 

28 New governmental acts or legislations 5.4 

29 Unstable security circumstances (invasions) 5.4 

30 Unmanaged cash flow 5.3 

31 Actual quantities differ from the contract quantities 5.2 

32 Varied labour and equipment productivity 5.2 

33 Adverse weather conditions 5.2 

34 Legal disputes during the construction phase among the parties of the contract 5.1 

35 Delayed payments on contracts 4.9 

36 Resource management 4.9 

37 Changes in management ways 4.7 

38 Design changes 4.7 

39 Undefined scope of working  4.7 

40 Ambiguity of work legislations 4.5 

41 Undocumented change orders 4.4 

42 Segmentation of construction process 4.3 

43 Exchange rate fluctuation 4.3 

44 Difficulty to get permits 4 
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Table III: Most and least important risk categories as perceived by builders  

Important                                Risk 

    High 

(Most important 

ranked first)  

 

Awarding the design to unqualified designers 

Defective design (incorrect)  

Occurrence of accidents because of poor safety procedures 

Difficulty to access the site (very far, settlements) 

Inaccurate quantities 

Low 

(least important 

ranked first) 

Difficulty to get permits 

Exchange rate fluctuation 

Segmentation of construction processes  

Undocumented change orders 

Ambiguity of work legislations 

 

Table IV: Risk allocation, Builder’s Perspective 

Allocation       Risk Description 

Contractor Occurrence of accidents because of poor safety procedures 

Supplies of defective materials 

Varied labour and equipment productivity 

Unavailable labour, materials and equipment 

Inaccurate project program 

Poor communication between the home and field offices (contractor side) 

Financial failure of the contractor 

Unmanaged cash flow 

Lower work quality in presence of time constraints  

Resource management 

Owner  Defective design (incorrect) 

Rush design 

Awarding the design to unqualified designers 

Delayed payments on contract 

Rush bidding 

Design changes 

Shared  Legal disputes during the construction phase among the parties of the contract 

Delayed disputes resolutions 

No specialized arbitrators to help settle fast 

Working at hot (dangerous) areas (close to IDF positions) 

New government acts or legislations 

Unstable security circumstances (invasions) 

Closure  

Poor communication between involved parities 

Undecided  Environmental factors 

Difficulty to access the site (very far, settlements)  

Adverse weather conditions 

Not coordinated design (structural, mechanical, electrical, etc) 

Inaccurate quantities 

Lack of consistency between bill of quantities, drawings and specifications. 

Undefined scope of working 

High competition in bids 

Inflation 

Exchange rate fluctuation 

Monopolizing of materials due to closure and other unexpected political 

conditions 

Difficulty to get permits 

Ambiguity of work legislations 

 Business success centres on the ability of a company to correctly recognize 

and successfully manage the risk associated with its operations. The realities of the 

construction industry reflect this truth. In fact, contractors face a number of risks that 
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multiple levels within the company must continuously assess for implications and 

impact on probability. 

 Critical decisions must be made with an understanding of these risks; 

otherwise, the uncertainty created by lack of knowledge can have far-reaching 

consequences for success. Company failure can often be traced to the failure of certain 

management-related tasks. 

Why Companies fail 

There are a variety of reasons why construction companies fail. 

(a) Project selection, scales and estimating 

 Failure to determine target markets 

 Bidding work outside the company’s area of expertise or geographical 

knowledge 

 Building volume over profit 

  

(b) Poor Project Management Skills 

 Little or no pre-project planning 

 No ‘hand off’ between estimating and project management 

 Lack of field crew coordination 

 

(c) Training and Motivation 

 Lack of accountability 

 Lack of career management  

 Lack of project management training 

 

(d) Administrative Issues  

 Company vision not communicated 

 Technology not embraced 

 Employer not receiving feedback 

 

(e) Weak Financial reporting 

 Lack of emphasis on timely, accurate and complete financial 

statements 

 Poor billing, change order, and collection process 

 Inaccurate cost-to-completely projects 

CONCLUSION  

Forty-four critical work factors were identified and categorized into nine groups: 

physical, environmental, design, logistics, financial, legal, management, political and 

construction. Close supervision to subordinates for minimizing abortive work and 

coordinate closely with subcontractors are considered to be the most effective risk 

mitigative methods utilized in the construction industry. It is recommended that 

tenders should be awarded to accurate estimated cost and not necessarily to the lowest 

bidder. This will take the edge of high competition in bids and reduce risks 

consequences by providing more profit margins for contractors. 
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Ten several risk factors are details as follows: 

Rank               Risk Description  Allocation  

1 Awarding the design to unqualified designers Owner  

2 Defective design (incorrect) Owner  

3 Occurrence of accidents because of poor safety procedures Contractor 

4 Difficulty to access the site (very far, settlements) Undecided 

5 Inaccurate quantities Undecided  

6 Lack of consistency between bill of quantities, drawings and specifications. Undecided  

7 Working in dangerous and hostile area Shared 

8 Financial failure of the contractor Contractor 

9 Closure Shared 

10 High competitions in bids Undecided  

 

The design process is the most important phase in the construction process. Design 

products should be at the highest level of quality, because of that, it should have more 

focus by owners. The inefficiencies that get covered up yesterday will get profiled and 

the cracks will begin to show, therefore, designs should be sourced from competent 

professionals and they must ensure that all details should be provided by the 

designers. Also Builders should be engaged for managing the building production 

process to ensure the project is built to the desired quality. This will make the client 

derive best value for his investment. 

Tough times call for tough measures. The onus is now on the construction project 

fraternity to act; take quick action to inculcate, imbibe and institutionalize key 

management processes to meet the best practices and prepare for tomorrow-now-risk 

management is the key. 
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Construction projects are time consuming undertakings which are considered to be 

successful if delivered on time, to an appropriate budget and to a quality desired by 

the owner. Previous studies have shown that several factors influence the success of 

traditional contract projects. Due to these multiple factors, project managers have 

difficulties in predicting the performance of their projects at the early stage. Through 

the review of extant literature, a total of forty six factors affecting project 

performance were identified. Field study was conducted and the analysis of the result 

revealed nine significant factors affecting the performance of traditional contract 

projects in Nigeria with a very high degree namely: complexity of project design, 

adequacy of contractor’s resources, client’s emphasis on quick completion, precise 

budget estimate, planning effort, contractor’s performance record, clients experience 

with similar project, percentage of repetitive elements and project control mechanism. 

The respondents of the survey included professionals from offices of building owners, 

contactors and consultants who are involved in traditional contract project execution 

in Nigeria. These important factors were used as input variables to develop a model 

for predicting the time performance of building construction projects. Artificial 

Neural Network was employed using the back propagation algorithm to develop the 

model. The model enables parties to a contract to predict and ensure that their project 

performance is within the time constraints. Hence effective project planning, 

controlling and monitoring should be established to enhance project performance to 

minimise the problems of construction delay and cost overrun. 

Keywords: artificial neural network, Nigeria, project performance, prediction 

INTRODUCTION 

The pace of the economic growth of any nation can be measured by the development 

of the physical infrastructure such as buildings, roads and bridges (Takin and 

Akintoye, 2002). Successful building construction projects are those finished on time, 

within budget, in accordance with specifications and to stakeholders’ satisfaction 

(Chua et al., 1999; Puspasari, 2005, Ogusemi, 2006; Yaman, 2007; Cheng et al., 

2009; Cheng et al., 2011). Unfortunately, Puspasari (2005) observed that due to many 

reasons, project performance and project success are not commonplace in the 

construction industry especially in developing countries. This may not be unconnected 

with the fact that construction project development involves numerous parties, various 

processes, different phases and stages of work and a great deal of input from both the 

public and private sectors with the major aim being to bring the project to a successful 

conclusion.  
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The common assessment of the success of construction project is that they are 

delivered on time, to a budget, technical specification and meets clients satisfaction. 

However the criteria for the performance are in fact much wider incorporating the 

performance of the stakeholders, evaluating their contributions and understanding 

their expectations (Atkinson et al., 1997). A successful construction project 

performance is achieved when stakeholders meet their requirements individually and 

collectively. 

Mohamad et al. (2006) observed that the total development of a project normally 

consists of several phases requiring a diverse range of specialised service. Studies 

have shown that project managers always encounter difficulties to predict the 

performance of traditional contract projects. In addition, the measurement of the time 

performance provide management with invaluable feedback to guide daily decision 

making thereby making management more competent and outline job completion. It is 

against this background that this study seeks to develop an Artificial Neural Network 

(ANN) Model to predict the time performance of traditional contract projects in 

Nigeria. It has been established that ANN could be an appropriate tool to help solve 

problems which comes from a number of uncertainties, because of the fact that the 

back propagation neural network has a good nonlinear approach ability and high 

prediction accuracy (Adeli et al., 1998, Bhoka and Ogunlana, 1999, Emsley et al., 

2002, Sonmez, 2004, Sodikov, 2005).  

Neural network is a technique of information processing. It is the complex network 

system that is formed by many plentiful and simple processing units (neurons) (Wang 

et al., 2010). Neural network is one kind of large scale parallel connection mechanism 

with adaptive modelling function which simulates the structure of the human brain. In 

many kinds of neural network model, the back propagation neural network (BPN) is 

the most popular because of its better function of self study and self associations. The 

standard BPN is composed of three kinds of neuron layer. The lowest layer is called 

the input layer. The middle layer is called the hidden layer (can be multi layer) and the 

top layer is referred to as the output layer. The learning course of the BP algorithm is 

composed of two processes; propagation and anti propagation. In the propagation 

course, the input information is transferred and processed through input layer and 

hidden layer (Feng et al., 2010). The state of every neural unit layer only affects the 

state of the next layer. If the expected information cannot be obtained in the output 

layer, the course will turn into the anti-propagation and return the error signal along 

the connection path by altering the value of the concatenation weight between each 

stratum. The error signal is transmitted orderly into the input layer and then sent into 

the propagation course. The repeated application of these two courses makes the error 

more and much smaller until it meets the requirement. 

Factors Influencing Construction Project Performance 

Several empirical studies into identifying the critical factors influencing the 

performance of construction contract were reviewed. Pinto and Slevin (1998) 

proposed 10 factors influencing project performance. Among these factors are project 

mission, top management support, project schedule plans, client’s consultations, 

project personnel, technical task, client’s acceptance, monitoring and feedback, 

communication and trouble shooting. Albert et al., (2004) outlined forty four factors 

which affects construction performance these factors included project management 

actions, financial support, client related factors. Chan and Chan (2004) identified five 

major categories of factors affecting the success of construction  
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projects as; project related, project procedure, project management action, human 

related factors and external environment. Puspassari (2005) identified 46 possible 

factors responsible for poor performance of construction contract. He further 

categorised these factors into eight groups as; factors caused by clients, factors caused 

by contractors, factors caused by consultants, factors related to subcontractors, factors 

related to material and labour, contractual relationship factors, project procedures and 

external environment factors. Mohamad et al. (2006) identified several factors 

influencing traditional general contract in  

Malaysia and categorised them into project related, procedures, management action, 

project parties and external environment. 

According to Ajayi et al. (2010) the choice of contractor(s) is a critical factor for the 

project manager and usually has a significant impact on the success or failure of a 

project. The performance of a contractor will definitely correlate with the performance 

of the contract. Ajayi et al. (2010) further observed that the evaluation of performance 

has been a challenge for the construction industry for decades. Several models and 

methods have been proposed by researchers for the evaluation of project performance. 

However most of these procedures according to Ajayi et al. (2010) limit their analysis 

to selected measures such as cost, schedule or labour productivity. Construction 

performance embraces client’s satisfaction, time performance, cost performance, 

construction quality and sustainable development. Cheng et al. (2011) evaluated the 

performance of subcontractors and identified 12 factors that are tied to the 

performance of the subcontractor. Among the factors are construction techniques, 

duration control abilities, material wastage.  

RESEARCH METHODS 

The first part of the research involved the identification of the factors affecting the 

performance of traditional contract performance in Nigeria. The research design was 

based on a survey of related works and data collected through self administered 

questionnaires. The survey presents 46 building construction project performance 

factors generated on the basis of related research works (Pinto and Slevin, 1988; Takin 

and Akintoye, 2002; Albert et al., 2004; Puspasari, 2005; Mohamad et al.,, 2006; 

Mohamad and Caren, 2008; Ajayi et al., 2010; Ogweleka, 2011) together with 

revision and modifications by experts. The factors were divided in to five groups 

(Project related factors, Project Procedure, Project participants related factors, 

Management actions and External environment) based on previous literature and 

advice by experts. The questionnaires were randomly distributed to 100 respondents in 

the offices of consultants, contractors and building owners. The responses received 

from the survey were tabulated and analysed. The Relative Importance Index (RII) of 

each of the factors was calculated. 

The index was calculated using the following equation; 

                                        

where ai = constant expressing the weight 

given to i; xi = variable expressing the frequency of the response for i = 1,2,3,4,5 and 

illustrated as follows: 

x1 = frequency of the “little importance” response and corresponding to a1=1; 

x2 = frequency of “somewhat important” response and corresponding to a2=2 



Waziri 

1386 

x3 = frequency of “average importance” response and corresponding to a3 = 3; 

x4 = frequency of “high importance” response and corresponding to a4=4; 

x5 = frequency of “very  large importance” response and corresponding to a5= 5; 

The average index for each major criterion is the average of all the indices of the 

individual criteria within the category. 

The importance indices were grouped to reflect the respondents’ ratings as follows: 

very highly important: 70 < I ≤ 100; highly important: 60 < I ≤ 70; averagely 

important: 50 < I ≤ 60; somewhat important: 40 < I ≤ 50; and little important: 0 < I ≤ 

40. 

Based on the result of the identified factors, a time performance prediction model was 

developed using Artificial Neural Network technique. Several multi layer perceptron 

networks were developed using the back propagation algorithm and the best 

performing Network was selected. Back propagation networks are multi layer feed 

forward networks using the extended gradient descent based delta learning rule 

commonly known as the back propagation (of errors) rule. Back propagation provides 

a computationally efficient method for changing the weights in a feed forward 

networks with differential activation function units to learn a training set of input-

output examples. Being a gradient descent method, it minimizes the total squared error 

of the output computed by the network (Sivanandam et al., 2005). The aim of this is to 

train the network to achieve a balance between the ability to respond correctly to the 

input pattern that are used for training and the ability to provide good response to the 

input that are similar.  

Training and Testing of ANN Model 

The data for training and testing of the ANN model was obtained from 30 completed 

building construction projects in North Eastern part of Nigeria. 70% of the data were 

randomly selected to be used as training dataset while 20% of the data were used as 

the testing set in which the performance of the ANN model was tested, while the 

remaining 10% were used as holdout sample. After the learning process had been 

completed and the weights of the neural network had been determined, the 

performance of the resulting model was checked based on the errors between the 

desired and the computed output values for the training dataset. 

Model Validation 

The prediction performance of the ANN model was determined by calculating the 

errors using a separate dataset. The standard error measure that was used is the Mean 

Square Error (MSE) and the Mean Absolute Percent Error (MAPE). The error 

measures are given by the relationships; 

                                                    

                                                     

RESULTS AND DISCUSSION 

Input Variables 

The first part of the study resulted in the identification of factors influencing the 

performance of construction projects in Nigeria. The result of the overall factors 

surveyed from related works is presented in Table 1.  
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Table 1. Factors Affecting Project Performance 

 

 

 

S/No 

Factors 

RII Rank Project Characteristics 

1 Complexity of project design 88.05 1 

2 Precise Project Budget Estimate 76.09 4 

3 Percentage of repetitive element 74.71 8 

4 Flexibility of bid documents  68.28 15 

5 Project Size 66.21 23 

6 Project scope clarity 65.98 22 

7 Project type 64.60 30 

8 Completeness of contract documents 64.37 31 

9 Location of Project 62.30 38 

10 Site conditions 60.69 43 

 Project Procedures 

  11 Procurement method 67.59 19 

12 Conditions of Contract 65.06 27 

13 Tendering method  60.46 45 

 Project Parties Related Factors 

  14 Adequacy of contractors resources 79.08 2 

15 Clients emphasis on quick completion 77.70 3 

16 Contractor’s Performance record 75.86 6 

17 Clients experience with similar project 75.63 7 

18 Clients contribution to design 69.89 10 

19 Communication among project team 68.97 13 

20 Size of client’s organization  68.97 13 

21 Project Team leaders Experience 68.05 16 

22 Contractor’s experience 67.36 20 

23 Subcontractors past performance 66.90 21 

24 Communication among team members 65.98 25 

25 Consultant’s past performance 65.06 27 

26 Client’s requirement clarity 64.83 29 

27 Subcontractor’s experience 64.14 32 

28 Consultant’s experience  63.68 34 

29 Commitment of Project team leader 62.99 35 

30 Competence of project manager 62.76 37 

31 Project leaders organizing skills 62.30 38 

32 Working relationship among parties 61.84 40 

33 Project leaders coordinating skills 61.84 40 

 Project Management Actions 

  34 Project Planning Effort 76.09 4 

35 Control mechanisms 73.79 9 

36 Effective decision making 66.90 21 

37 Integration of Design and Construction Process 66.21 23 

38 Quality assurance programmes 63.91 33 

39 Feedback capabilities 61.15 42 

40 Uncertainty and Risk Management 60.69 43 

41 Effective safety programmes 59.08 46 

 External Environment 

  42 Political environment 68.98 11 

43 Industrial relation 68.97 13 

44 Legal Factors 68.04 17 

45 Economic environment  67.81 18 

46 Social environment 62.99 35 

 

Factors with RII ≥70.00 indicate those with very high importance. These factors are 

used as the input variables for developing the ANN model. They are; Complexity of 
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project design, adequacy of contractor’s resources, client’s emphasis on quick 

completion, precise budget estimate, planning and scheduling effort, contractor’s 

performance record, clients experience with similar projects, percentage of repetitive 

work and control mechanism. The result of the input and output variables is presented 

in Table 2. 

Table 2. Variables for ANN Model 

Input 

Variable 

Project performance Factors RII Rank Definition 

X1 Complexity of project design 88.05 1 Scale 1-5; 1=Not Complex; 5= 

Highly Complex 

X2 Adequacy of contractors resources 79.08 2 Scale 1-5; 1=None; 5=  Highly 

adequate 

X3 Clients emphasis on quick completion 77.70 3 Scale 1-5; 1=None; 5= Very 

High 

X4 Precise Project Budget Estimate 76.09 4 Scale 1-5; 1=Poor; 5= Excellent 

X5 Project Planning/Scheduling Effort 76.09 5 Scale 1-5; 1=Poor; 5= Excellent 

X6 Contractor’s Performance record 75.86 6 Scale 1-5; 1=Poor; 5= Excellent 

X7 Clients experience with similar project 75.63 7 Scale 1-5; 1=Poor; 5= Excellent 

X8 Percentage of repetitive element 74.71 8 Scale 1-5; 1=None; 5= Very 

High 

X9 Control mechanism 73.79 9 Scale 1-5; 1=Poor; 5= Excellent 

Output Variables 

Z1 – Ahead of time 

Z2 – On time 

Z3 – Behind time 

 

1= Actual Duration/planned duration <1.0 

2= Actual Duration/planned duration = 1.0 

3 = Actual Duration/planned duration >1.0` 

 

Training and Testing of ANN Model 

Several back propagation Multilayer perceptron networks were developed using the 

cascade correlation algorithm with the aim of determining a model with a satisfactory 

performance. An ANN model can be manipulated in many ways to improve its 

performance, including varying its architecture, learning parameters or modifying the 

dataset used to train it (Sivanandam, et al., 2005). The networks were trained for 

50000 epochs and used a learning coefficient of 0.4 with a sigmoid transfer function. 

The experimentation process involved the use of cascade correlation whereby the 

number of neurons in the hidden layer is increased from 1 to 9 for the single layer and 

2 to 12 for the double layers. For each case the performance of the network is 

determined. The result in Table 3 revealed that increasing the number of neurons 

shows increase in performance than increasing the number of layers from 1 to 2. This 

is also demonstrated by Bhoka and Ogunlana (1999) and Bossabain et al., (1999). The 

training and testing errors of the different architectures is presented in Table 3. 

Table 3 Testing and Training Errors 

Architecture Training Testing 

SSE Relative Error SSE Relative Error 

9 – 2 – 3 1.2121 0.9783 1.0270 0.7675 

9 – 3 – 3 3.1172 0.7964 0.9771 0.5432 

9 – 5 – 3 0.8104 0.4269 0.3142 0.1237 

9 – 7 – 3 0.9832 0.3272 0.5653 0.5465 

9 – 9 – 3 0.9933 0.3391 0.7412 0.7654 

9 – 2 – 2 – 3 2.0061 0.7628 1.4108 0.9767 

9 – 2 – 3 – 3 3.5126 0.8072 3.0192 2.3210 

9 – 3 – 5 – 3 3.3548 0.8652 1.7820 1.4656 
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9 – 5 – 5 – 3 3.2207 0.9321 1.4352 1.2399 

9 – 5 – 7 – 3 1.2763 0.9140 3.4670 2.1424 

 

From the result of the errors for the training and testing of the ANN models, it is clear 

that the model with single hidden layer with five units outperformed all the other 

models with S.S.E of 0.3142 and Relative Error of 0.1237 of the testing test. The 

network diagram is presented in Figure 1.  

                 

Fig. 1 Network Diagram  

Prediction performance of the ANN Model 

The prediction performance of the model is determine by using a separate dataset (ten 

completed project data not used for developing the model) to validate the model. The 

result is presented in Table 4. The calculated output of the test sample revealed that 

the model has a MAPE of 9.64% and MSE of 0.375. 

 

Table 4 Prediction Errors of ANN Model 

Architecture M.S.E. MAPE (%) 

9 – 5 – 3 0.375 9.64 

 

CONCLUSION 

The study uses nine identified critical success factors to develop the ANN model for 

predicting the project performance of building projects at the early stage with the view 

to reducing project failures and increasing project performance in the Nigerian 

construction industry. The study will enable practitioners to gain better understanding 

on the key areas to focus in order to obtain optimum results. Forty six project 

performance factors were drawn from related literature based on groups and a field 

survey conducted revealed that the most important factors having a very high degree 

of importance form the perception of project managers and other professionals are; 

complexity of project design, adequacy of contractor’s resources, client’s emphasis on 
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quick completion, precise budget estimate, planning effort, client’s experience with 

similar project, percentage of repetitive element and control  

mechanisms. These factors were used as input variables to develop an ANN model to 

predict the time performance of projects. The model had a satisfactory performance 

over a test sample with a MAPE of 9.46%. It can be concluded that ANN is an 

appropriate tool to predict the performance of project using the identified significant 

factors. Other significant factors can also be used to develop similar models for other 

building types. 
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The research investigates the factors affecting quality in the construction of low 

income houses in a South African province. A review of related literature and an 

empirical study formed that basis of the primary data. A survey was initially 

conducted among owners of low income houses and then, interviews were conducted 

among designers, contractors and building inspectors. The respondents were chosen 

due to their perceived involvement in the low income housing sector. The findings 

indicate that time constraints placed on the project team by clients could be 

significantly affecting the quality of built low income houses. It equally appears that 

clients should be aware that financial and time constraints impact quality to a large 

extent, and then take necessary steps that can improve the quality of built low income 

houses. 

Keywords: low income housing, quality, South Africa 

INTRODUCTION 

South African construction is reportedly contending with a range of problems. One of 

such problem is poor quality of built low income houses. The quality of low income 

houses is a subject reverberating in both industry and mainstream media in South 

Africa. Although the provision of low income housing in developing countries has 

been the focus of international debates for over half a century, this is not the case in 

South Africa until the last decade. Policy and construction management issues have 

engaged the attention of commentators and researchers alike. However, the number of 

reported defects among these houses has captured the attention of stakeholders in the 

built environment. 

Historically, due to separate development of the race that is otherwise called 

‘apartheid’, the provision of low income houses has become an enormous challenge in 

South Africa. The apartheid era perpetrated inequality in the socio-economic 

development of the country. To this end, research endeavours into this area have 

considered issues related to the huge housing backlog from the policy perspective to a 

large extent, and the construction management aspect to a lesser extent. However, the 

intent of this present paper is to add to the housing debate from the construction 

management perspective. The overriding objective is to examine the quality related 

problems that are encountered in the low income housing sector. In so doing, 

additional insights that may evolve possible remedies can be identified. 

                                                           
1
 Fidelis.Emuze2@nmmu.ac.za 

2
 Winston.Shakantu@nmmu.ac.za 
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REVIEW OF LITERATURE 

The word ‘quality’ has different meanings: a degree of excellence; conformance with 

requirements; fitness for use; delighting customers; and freedom from defects, 

imperfections or contaminations (Hoyle, 2006). Chan and Chan (2004) contend that in 

the construction industry, quality is defined as a totality of features required by a 

product or service to satisfy a given need - “fitness for purpose”. However the way in 

which quality is determined is often by the extent to which a product or service 

successfully serves the purpose of the user. Price and delivery are both transient 

features, whereas the impact of quality is sustained long after the attraction or the pain 

of price and delivery has subsided (David Hoyle, 2006).  

When focusing on low income housing developments, specific areas can be examined 

to determine the factors affecting quality of the houses. The area addressed in this 

paper is the relationship between quality and client or end user satisfaction.  

The Relationship between Quality and Client Satisfaction 

According to Aigbavboa and Thwala (2011), client satisfaction describes an “end-

state”, where an individual or household is satisfied with the residential status 

(quality) they have attained. Because client satisfaction in housing context is based 

upon perceptions, the determinant factors essential to attain it could be different in 

each case. Campbell, Converse and Rodgers (1976) cited by Aigbavboa and Thwala 

(2011), further mention that client satisfaction in housing context is one of the 

predictors of life experience, where satisfaction with that variable may contribute to a 

person’s quality of life.  

Nonetheless, the theories of client satisfaction are based on the notion that clients’ 

housing satisfaction measures the difference between household’s actual and desired 

housing, and neighbourhood situation (Galster and Hesser, 1981 cited by Aigbavboa 

and Thwala, 2011). Housing occupants make their judgement about residential 

conditions based on their needs and aspirations. Satisfaction with their housing 

conditions indicates the absence of complaints as their needs met their expectations. 

On the other hand, they are likely to feel dissatisfied if their house and neighbourhood 

do not meet their residential needs and aspirations. This highlights two areas, location 

and structural quality, which directly influence client satisfaction in the low income 

housing sector. 

According to Aucamp (2005), the location and quality of low income housing 

developments is a crucial determinant of the degree of clients’ satisfaction. Aucamp 

(2005) further states that when allocating families their housing units, it is of great 

importance to take into account factors such as health and social wellbeing; quality of 

the living environment; economic impacts and material wellbeing; cultural impacts; 

family and community impacts; institutional, legal, political and equity impacts and 

the general relations of the client. As for structural quality, it is stipulated by the 

Department of Housing (DoH) (2005) that The National Home Builder’s Registration 

Council (NHBRC) is a statutory body that aspires to achieve quality in low income 

housing so as to protect home owners who occupy homes within the sector. It is 

further mentioned that the (NHBRC) have identified certain quality related concerns 

in the low income housing sector (DoH, 2005). These concerns, inter-alia, include:  

Poor quality bricks;  

Poor plaster application to exterior walls;  

Structural failure due to poor foundation conditions; 
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Incorrect use of brick force; 

Incorrect or no brick bonding;  

Vertical cracks in plaster (poor sand mix); 

Poor workmanship; 

Structural defects; 

Use of substandard building material, and 

No on-site quality control and supervision. 

Zunguzane (2011) noted that the non-achievement of quality can result in the failure 

of a construction project and dissatisfaction of the client or building owner in South 

Africa. The poor state of quality in the low income housing sector in South Africa is 

however not solely due to workmanship related problems as past authors have cited 

the contribution of designs and the design team. According to a research conducted by 

the Building Research Establishment (BRE) cited in Egbu et al. (2004), 90% of 

building failures are due to problems arising in the design and construction stages. 

These failures were as a result of both physical and technical errors that were not 

limited to poor communication, failure to check information, inadequate checks and 

controls, lack of technical expertise and inadequate feedbacks. 

These constraints have contributed to the decline in the number of units built annually 

in South Africa since 2000, and have also impacted directly on the quality of 

workmanship in the sector. Perhaps, the implementation of QA vigorously in the 

sector may bring about substantial improvement. Presently, QA systems being 

implemented in the sector include (Harrison, 2005): 

Document Control: To ensure employees have the correct procedures and that the 

procedures are properly maintained; 

Audits: To verify that quality procedures are being followed; 

Non-conformance Tracking: To monitor and track quality issues and that defects are 

kept from customers (home owners); 

CAPA (corrective action and preventative action):  To correct flawed processes 

(quality procedures) when detected via audits and non-conformance tracking and to 

prevent defects from reoccurring, and 

Management Review: Reviewing quality systems data (performance) (quality metrics) 

to determine if the quality systems are working and if it is not, taking the appropriate 

action to improve the system. 

However, over the years there have been extensive projects completed through the use 

of community labour methods. Many of these projects were low income housing 

developments, which allow the employment of local labour within the developing 

area. It is known that intensive labour creates opportunities such as the reduction in 

the unemployment rate and skills development (Langhein et al., 2011). It is evident 

that South Africa needs to implement plans to reduce unemployment as the 

unemployment rate has been on the upward swing for the past few decades. In effect, 

the use of labour intensive methods that provide jobs in local communities when 

constructing low income houses could be affecting the quality of built houses. 
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METHODOLOGY 

The data for this research were collected using two primary sources. The data were 

collected through a quantitative survey and 9 semi-structured interviews. The survey 

was conducted among owners / occupants of low income houses in order to obtain 

their perceptions related to quality issues that they may be experiencing in their 

houses. The semi-structured interviews were thereafter conducted among 3 designers, 

3 contractors and 3 building inspectors. The interview questions were compiled based 

on the results of the quantitative survey. In other words, the perceptions of the owners/ 

occupants of formed the basis of the interview guide.  

In addition, a non-random sampling method, purposive sampling, was used to select 

respondents. The purposive sampling consists of handpicking respondents that were 

perceived to have prior knowledge about the subject area (Springer, 2010). Springer 

(2010) suggests that the difference between purposive sampling and probability 

sampling approaches is that purposive sampling is based on the researcher’s informal 

ideas about representativeness. In a nutshell, Table 4.1 shows the research 

participation. The table indicates that 9 built environment professionals (designers, 

contractors and building inspectors) were interviewed, while 80 respondents took part 

in the survey. 

Table 4.1 Research Participants 

 

Category of Respondent 

 

Response 

Number % 

Low income housing owners  80 90.0 

Designers 3 3.3 

Contractors 3 3.3 

Building Inspectors 3 3.3 

Total 89 100.0 

 

FINDINGS 

The respondents were of the opinion that the Western Cape low income housing 

sector is threatened by quality related issues that are exacerbated by governmental 

pressures. A common reasoning among the respondents is that the there is shortage of 

houses in the province. They perceive that because of this shortage, a fast track 

method that may be affecting quality of delivered houses is being promoted. The need 

to urgently reduce the housing shortage may also be made worse by tight financial 

budgets put in place for most projects. The respondents opined that this may be the 

reason why the use of a repetitive design within the province is common in the low 

income housing sector. 

For example, all the low income housing owners / occupants (80) contend that the size 

of housing units ranges from 40m
2 
to 50m

2
; the total number of rooms in each unit is 

pegged at 4; total number of windows and doors in each unit is pegged at 8 (4 doors 

and 4 windows); each unit has 2 air vents only and a fitted ceiling that is covered by a 

steel roof structure; and each unit is plastered and supplied with electricity. They were 

of the opinion that the design of most low income houses are similar based on what 

they have seen in the province. 

In addition, 24 respondents were of the opinion that these houses do not offer enough 

privacy, while 16 of them said the houses do not offer enough space for movement. It 



Low income houses 

1397 

was evident that these homeowners may not be satisfied with the design of their low 

income houses. This support the argument that occupant should have more say when it 

comes to housing designs as they could generate better ideas and solutions that 

improves client / end user satisfaction. If fact, some of the respondents (48) were of 

the mind that there should be more community involvement in the design process, and 

56 respondents opine that owners may be more satisfied if given free hand to choice 

the materials and designs of their homes. 

It is notable that out of the 80 respondents, 64 were of the opinion that the quality of 

their low income houses is below expectations. As indicated in Table 4.2, quality 

issues that usually lead to dissatisfactions were observed in their low income houses 

by the respondents. The table indicates that issues such as: cracks in walls and floors, 

structural leaks, and unstable roof structures were issues causing moderate to 

extensive concerns. While there may be other factors contributing to the manifestation 

of these quality issues, poor workmanship was singled out by most of the respondents. 

Table 4.2 Problems encountered in built low income houses 

Problems 

  

Response 

Yes No 

Cracks in the walls 80 0 

Cracks in the floors 26 54 

Draughts cutting in through the house 44 36 

Leaks 22 58 

Loss of heat during the winter months 70 10 

Too much heat retention during the summer months 70 10 

Problems concerning window and door fittings 42 38 

Roof structure unstable 65 15 

Paint work on the walls cracking or chipping off 43 37 

Plaster work not preventing water penetration (dampness) 68 12 

 

According to the respondents, these problems could be contributing significantly to 

health and safety (H&S) issues experienced by the housing occupants. For example, a 

significant number of the respondents (56) observed that the occupants within the 

province suffer from long-term ailments and certain disabilities. These ailments, 

which are many and varied, keep on reoccurring more particularly within the winter 

months. Comments made by the owners / occupants indicated that design changes and 

improved workmanship could alleviate certain aspects which bring about these 

ailments. After recording the perceptions of the owners through the survey data 

captured, an interview guide was compiled. 

In terms of interviews, it was mentioned that the word “quality” is interpreted very 

differently by each individual. For designers, when looking at the low income housing 

spectrum, ‘quality’ means a house that serves its purpose and the phrase “quality 

assurance” refers to a policy or promise put in place to achieve a quality product. The 

designers further mentioned that the housing backlog is placing the government under 

tremendous pressure, which is passed down to the designers who need to generate 

certain designs in a stipulated time period within a tight budget. They observed that 

the time periods and budgets constraints can give rise to a lot of problems, which are 

not limited to the selection of inappropriate materials and the approval of a defective 

product. The designers also mentioned that the repetition of design models could lead 
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to reduced satisfactions among owners / end users. The bureaucratic nature of 

government processes is equally one of the major threats concerning low income 

housing design. The designers further mentioned that procurement systems can be 

incorporated as a problem as it affect design quality due to the fact that coherent 

design processes with their checks and balances are not in place.  

The interviews conducted with contractors also shed more insights into the quality 

matter. When interviewing the contractors, it was mentioned that the standard of 

workmanship in the low income housing sector is below what is expected. According 

to the contractors, the standard is dropping considerably because of the unrealistic 

time-frames and tight budgets allocated by clients. They suggested that in order for 

workmanship standards to improve, these shortcomings must be addressed; especially 

procurement systems which play a major role when it comes to factors such as cost, 

quality and time. In other words, the contractors suggest that pressures exerted by 

government in the form of time and financial constraints have major effects on the 

standard of quality in the sector. In addition, the contractors emphasised that the 

argument that benchmarking mechanisms are critical in achieving good workmanship 

and more so quality assurance in the low income housing sector is a necessity. 

In the interview conducted among the building inspectors, it was suggested that low 

income housing and the problems it faces in South Africa has not yet been adequately 

addressed. The inspectors opined that due to the housing backlog, land availability is a 

problem causing conflict between community members. They also add that 

government has set unrealistic time-frames to reduce the backlog. It was also 

mentioned that the task may not be achievable in the earliest possible time, if the 

amount of skilled labour and contractors available is considered. This they say puts 

quite a lot of pressure on contractors, designers and the government itself. Lastly, the 

building inspectors were of the opinion that to achieve an end-product with optimum 

quality, there appears to be a need to establish better procurement measures as well as 

improve the amount of available skilled labour (especially artisans) in the country. 

DISCUSSION 

Concerning the primary investigation conducted in the Western Cape, it was 

discovered that majority of the respondents perceived that there are similarities among 

the designs that are implemented across the province. There were concerns raised as to 

the privacy and movement that the house offers to the occupants. Due to these issues, 

the majority of these informants perceive that there is the need for more community 

involvement with respect to the design of low income houses. 

Structural flaws were identified by the home owners that were surveyed. For example, 

cracks in walls, floors and unstable roof structures were observed by the respondents. 

These flaws points to the need to address the construction process and the materials 

that were being used. 

In terms of the interviews carried out with the designers, contractors and building 

inspectors, it was discovered that similar comments were suggested. These 

stakeholders came to the conclusion that government should set more realistic time-

frames and provide better budgets in conjunction with better procurement measures in 

order to improve the quality of low income houses.   
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CONCLUSIONS AND RECOMMENDATIONS 

The study suggests that designers and contractors alone cannot be held responsible for 

the poor quality of low income houses, particularly in the province where the study 

was conducted. The perceptions that originated from the study suggest that demanding 

clients (government) who is pressurised by time and budgetary constraints contributes 

negatively to the quality problem.  

The findings further indicate that the low income housing owners / occupants 

surveyed were not very satisfied with the quality of their houses due to defects that 

were noticed. The satisfaction level expressed by these informants is a call to address 

the construction methods / processes that are being utilised in the delivery of such low 

income houses. The respondents equally cited the state of workmanship in the sector 

as on factor that could be working against the achievement of quality end products. 

Although not particularly discussed in this paper, recent research findings in South 

Africa and notable reports from the cidb have decried how the shortage of skills, 

especially among artisans, is negatively affecting the standard of workmanship in the 

industry.  

There however appears to be a way forward. It is herein recommended that low 

income housing delivery in South Africa may be improved by making sure that all 

parties involved in the process are quality focus. Quality focus should entail total 

quality management of all processes, from the design stage to the construction stage. 

Most importantly, client should endeavour to lead the quality improvement drive. The 

need to expedite housing delivery because of huge backlogs should not be allowed to 

form the basis for the building of poor quality low income houses.  
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Habitable residential environment guarantees occupiers satisfaction, which is 

achieved through efforts of the government and occupiers. This study aims at 

examining the participation of residents’ in the achievement of a salubrious residential 

environment in three neighbourhoods (Tammah, Oversea and Angwan Biri) of 

Nasarawa, Nigeria. Systematic random sampling technique was used in the collection 

of data for this study, of which, the first residence was randomly selected and every 

fifth residence was subsequently selected in the three neighbourhoods. On the whole, 

a total of three hundred questionnaires were distributed out of which two hundred and 

twenty (220) were returned for analysis. The study reveals that residents in the three 

neighbourhoods were nonchalant in enhancing the habitability and quality of their 

environment. The regular monthly environmental sanitation has virtually gone into 

extinction as government officials who normally enforce environment laws that 

compel residents to clean up, landscape, remove dirt of blocked drainages from their 

environment among others are not doing so. On the other hand, residents’ seems to be 

ready to achieve a salubrious residential environment if provided with waste bins, 

frequent visit of environmental officials with waste evacuation vans to remove waste 

from their premises and pay other people to clean up their surroundings. The study 

therefore, recommends that awareness campaign by authorities of the environmental 

protection and health agencies in Nasarawa town should be reinvigorated, waste van 

should be procured or repaired and residents who want to pay to have others clean up 

their environment should be encouraged. On the whole, attitudinal change by both the 

authorities and residents towards the residential environment in Nasarawa is needed. 

Keywords: Nasarawa, residential environment, resident participation, salubrious, 

waste 

INTRODUCTION 

Wellbeing of residents in any geographical location / area is directly linked with the 

quality of the environment (Kamp, 2003; Ambali, 2011). Appropriateness of this is a 
2
function of public authorities and residents themselves. However, in most Nigerian 

cities / towns, quality of the living environment is elusive occasioned by high 

occupancy ratio, dirty living environment, poor drainages and road networks (Arimah, 

1996). Okoko (2003) reported the studies of Okoye (1979) and Abumere (1985) 
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which described the state of Nigerian towns being characterized by decrepit structures, 

poor sanitary conditions, over – crowding, under – provision of amenities and general  

deterioration of the urban environment. Napoleon et al (2011) also lamented the sorry 

state of Nigeria’s urban centres because of the indiscriminate ways by which solid 

wastes are dumped with inadequate provisions for their removal. To this end, 

Adegoke (1989) and Singh (1998) said wastes collection if carried out at all is 

irregular and restricted to the major cities. The report of the United Nation as recorded 

by Napoleon (2011) said with regret that while developing countries are improving 

access to clean drinking water they are falling behind on sanitation goals. It then 

appears that solution to this menace seems a thousand miles in Nigeria, as apart from 

the work of Adegoke (2009) who found that private sector is involve in solid waste 

management in Lagos, thereby enhancing the quality of residential environment in the 

metropolis other studies did not look at that direction. In Nasarawa town, there is a 

replication of this chaotic situation in residential neighbourhoods. The environment 

suffers from deterioration caused by indiscriminate dumping of refuse, poor drainages, 

and gully erosion which brought to fore some unanswered questions such as: is the 

public authority responsible for maintaining environmental cleanliness in Nasarawa 

town docile? How can a salubrious residential environment be achieved in the study 

area?  

Akinbode (2002) opined that environment is the hall mark of the places and 

surroundings, where socioeconomic activities take place. Proper harnessing of 

environmental features for the well-being of residents brings to bear the subject of a 

salubrious environment. The need to achieve a salubrious residential environment in 

Nigeria started in August 1985 with the creation of the monthly environmental 

sanitation which made it mandatory for residents to keep their environment clean 

every last Saturday of the month. With passage of time this programme seems extinct 

in many states of Nigeria, especially, in Nasarawa state and Nasarawa local 

government in particular. The consequence of this is a poor and unhealthy residential 

environment which is breeding ground for diseases such as malaria, cholera, typhoid 

fever and the like (Bello, 2009 and Akinbamijo, 2012). In addition, these devastating 

consequences are caused by people who contravene environmental laws through 

indiscriminate dumping of refuse, throwing of nylon used for storing water and papers 

from their dwellings and vehicular windows, which is a deviation from the acceptable 

practice in most developed countries where the authorities live up to expectation 

(Lewis et al., 2009). Surprisingly, this scenario is not only in Nigeria but in some 

cities of Ghana (Accra and Kumasi) where the nonchalance of public authorities 

contributed to the development of slum and unsightly environment (Napoleon et al, 

2011; Akinbamijo, 2012 and King and Amponsah, 2012). 

Solving these menace will mean to have a sustained measure that will ensure a 

continued and safe environment for residents. With this in mind, this current empirical 

study is undertaken with a view to assessing the involvement of residents in achieving 

a salubrious residential environment in the selected areas of Nasarawa town. The 

study focused is on domestic wastes that are within and around residential 

neigbourhoods.  

RESEARCH METHODOLOGY 

This current empirical study is on achieving a salubrious residential environment 

through residents’ participation. Targets population for this study included residents in 

three neighbourhoods of Tammah, Oversea and Angwan Biri areas of Nasarawa town 
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and the officials of the environmental protection and health agency, a body charge 

with the responsibility of ensuring environmental standards and quality in Nasarawa 

local government. The three neighbourhoods chosen above were among other things 

having high percentage of the residential properties, people and relatively unkempt 

residential environment. In data gathering, a total number of three hundred (300) 

questionnaires were systematically distributed involving every fifth house in the three 

neighbourhoods out of which two hundred and twenty (220) were returned for 

analysis. Questions relating to the ownership status, length of stay in residence, 

household size, rent paid per annum and the likes were among things asked. Questions 

were also asked on quality of the environment such as presence of indiscriminate 

waste, nature of road, drainages and frequency of when residents cleaned their 

premises. Residents’ readiness to participate in ensuring that the quality of their living 

environment is enhanced was also asked. The officials of environment protection and 

health agency were orally asked questions on their roles in keeping to standards and 

environmental cleanliness in Nasarawa town. 

The analysis were done using the simple percentage tables and mean score estimation 

to identify residents’ socio – economic attributes, determine the nature and quality of 

the environment and assess their readiness to participate in achieving a salubrious 

residential environment in the study area. Mean score was used in this study to 

measure agreement or otherwise of respondents on a scale on current state of the 

residential environment and their participation in ensuring that a salubrious 

environment is achieved. The use of mean score in this analysis is in line with the 

studies of Ojo (2005) and Babawale (2005) in their estimation of how risk are 

incorporated in development appraisal by practitioners and reasons for valuation 

inaccuracies among Nigerian valuers in Lagos metropolis. In this study, weighted 

mean score is calculated using the formula: 

Weighted Mean Score =   4n4 + 3n3 + 2n2 + 1n1     (1) 

             n4 + n3 + n2 + n1 

 

Where n4 = number of respondents who answered “strongly agree”   

   n3 = number of respondents who answered “agree”    

    n2 = number of respondents who answered “disagree” 

     n1 = number of respondents who answered 

“strongly disagree” 

RESULTS AND DISCUSSIONS 

This section deals with results and discussions of the findings of this current empirical 

study. The section started with analysis of the background information of the 

residents’ in the selected areas (Tammah, Oversea and Angwan Biri) of Nasarawa 

town, the nature of the residential environment and finally an assessment of the 

resident’s willingness to participate in achieving a salubrious residential environment. 

Background Information of Residents’ in Nasarawa Town 
Table 1 above shows the background information of respondents in the study locations. 

Length of stay of residents in these locations of Nasarawa town indicated that 64% of the 

respondents have stayed for between 4 to 6 years in their premises. This shows that a good 

number of residents in the study area have being in occupation for some time. This also shows 

that the residents (landlords and tenants) are very familiar with their living environment and 

would be able to give a fair representation of what is happening in their vicinities. However, it 

is noteworthy to point out that there are studies that suggest that the longer an occupier resides 
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in a particular location, the more unwilling he will do things that would enhance his living 

environment (Okoko, 2003). Only a little percentage of 9% are new in these locations of the 

study area. The size of household is important as this would aid in the assessment of residents 

desire or otherwise to keep their residential environment clean based on the number of people 

in their residences. 

Table 1: Background Information of Residents’ in Tammah, Oversea and Angwan Biri. 

S/No Background Information No of Respondents % of Respondents 

1 Length of stay: 

< 2 years 

2 – 4 years 

4 – 6 years 

> 6 years 

 

20 

15 

140 

45 

 

09 

07 

64 

20 

2 Household size: 

< 2 

2 – 3  

3 – 5 

> 6 

 

23 

40 

89 

68 

 

10 

18 

40 

32 

3 Ownership status: 

Landlord 

Tenant 

Others (specify)…………………. 

 

123 

97 

0 

 

56 

44 

4 Type of accommodation: 

Single room apartment 

1 – 2 bedroom bungalow / flat 

2 – 4 bedroom bungalow / flat 

Others (specify)…………………. 

 

143 

56 

21 

 

65 

25 

10 

5 Waste Bin Provided in property: 

Yes 

No 

Other (specify)………………….. 

 

56 

164 

 

25 

75 

    

Source: Authors Field Survey, 2011 
 

The table shows that household size of 3 – 5 has a high percentage of 40% and above 

> 6 household size of 32%. This shows that most of the respondents have above 3 

persons in their household. Number of persons per household would to a large extent 

influence the quality of their wellbeing especially, if the ratio of persons per dwelling 

outweighs the size and number of accommodation provided. Ownership status of 

respondents shows that landlords are more in number than the tenants (56%). 

Landlords would not mind to live in any area because the property belong to them as 

opposed to tenants who when a detrimental conditions ensued, they have the 

opportunity of relocating to other places (Yacim, 2010). Single rooms’ apartment 

dominated the classes of properties found in the study locations. This show the status, 

class and economic standing of residents in these areas. Choice of accommodation is 

directly related to the income level of people. Probably this might have informed the 

reasons why some of the residents, don’t bother about the state of the environment 

they live in. The study locations have very few waste bins to help gather and evacuate 

the waste in the residential environment. The table shows a high percentage of 75% 

respondents saying they have no refuse bin. This might have informed the reasons 

why residential environment in these locations are very dirty and littered 

indiscriminately.    
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NATURE AND QUALITY OF THE RESIDENTIAL 

ENVIRONMENT IN NASARAWA TOWN 

Quality of the environment enhances the well-being of residents (Kamp, 2003). Table 

2 shows the nature and quality of the residential environment of the study areas. 

Table 2: Nature and Quality of the Residential Environment in Nasarawa town 

S/No Residential Environmental quality 4 3 2 1 Mean score Ranking 

1 Presence of indiscriminate waste near the 

property 

50 26 15 09 3.16 1.00 

2 Presence of gully erosion in the 

neighbourhood 

41 35 19 05 3.11 2.00 

3 Absence / poor drainage facilities in the 

environment 

42 30 20 08 3.08 3.00 

4 Poor access road to residence and littered 

with waste.  

20 35 30 15 2.62 4.00 

Source: Authors Field Survey, 2011 

 

The mean score assessment in table 2 show the quality of the residential environment 

in the study locations of Nasarawa town. Presence of indiscriminate waste tops the list 

with a mean score of 3.16. Many residential neighbourhoods in Nigeria suffer from 

this menace. This in most case stems from nonchalant attitude of residents to their 

living environments. They drop pieces of papers, water nylons and the like in front of 

their houses and surroundings as shown in figure 1.  

The terrain and state of the residential environment show that there is the presence of 

gully erosion which in most cases is precipitated by the absence of proper drainage 

system. The absence of proper drainage system in most residential neighbourhoods in 

Nigeria made the environment to be very unsightly and characterized by erosions. In 

some areas such as Akure – Ondo State, Karu, Keffi and Nasarawa – Nasarawa State, 

residents through joint efforts provides in a little way drainages around their 

residential vicinities (Bello and Bello, 2009 and Yacim and Bello, 2012). Figure 2 and 

3 captured some residential environment in Tammah and Oversea areas of Nasarawa 

town affected by gullies because of lack of proper drainage facility.  

 

 

 
Figure 4: Showing indiscriminate waste at Angwan Biri 

Area of Nasarawa 
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The 

mean=score of these are 3.11 and 3.08. An area without a good drainage facility will 

affect the passage of rain water and vehicular movement. It would also speed up the 

rate of wear and tear in vehicles.  

The next figure 3 captured the condition of untarred road without drainage that is also 

affected by indiscriminate waste in oversea area of Nasarawa town. In figure 3 it 

could be inferred that residents contributed to the unsalubrious state of the residential 

environment in Nasarawa town, hence the need to incorporate them in turning around 

the state of these areas as the authorities alone cannot do it.  

 

Figure 6: Showing an access road without drainage and littered with waste at 

over sea area 

ACHIEVING A SALUBRIOUS RESIDENTIAL ENVIRONMENT 

IN NASARAWA THROUGH THE PARTICIPATION OF 

RESIDENTS’ 

Achieving a salubrious residential environment involves the participation of both 

residents’ and the public authorities. Willingness of the residents’ is very important in 

achieving this, the table below show how ready residents are in achieving a clean 

residential environment in Nasarawa town. 

Figure 5: Showing road without drainage in Tammah, 

Nasarawa town 
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Table 3 show the desire of residents to participates in achieving a clean residential 

environment in the selected areas of Nasarawa town. The mean score rating of 

residents assessment to participates show that they are willing to physically clean their 

residential environment with a mean score of 3.27. This mean score rating shows that 

with encouragement and enforcement from the public authorities residents would keep 

their surrounding environment clean. Residents are also willing to have a sustainable 

residential environment. 

Table 3: Residents’ Participation in Achieving a Salubrious Environment.  

S/No Residents Willingness to Participates 4 3 2 1 Mean 

Score 

Ranking 

1 Willingness to physically clean 

residential surroundings 

61 18 09 12 3.27 2.00 

2 Willingness to hire truck to evacuates 

waste from environment 

40 10 20 30 2.58 6.00 

3 Willingness to pay others to clean 

residential environment 

70 16 07 07 3.46 1.00 

4 Willingness to corporate with 

environmental health officials 

56 15 09 20 3.06 5.00 

5 

 

6 

Willingness to have a sustainable 

residential environment 

Willingness to achieve a clean 

residential environment if provided 

with standard waste bin at strategic 

area. 

10 

 

49 

 

40 

 

19 

28 

 

28 

22 

 

10 

3.26 

 

3.08 

3.00 

 

4.00 

Source: Authors Field Survey, 2011 

The essence of having a sustainable environment is to enable future generation imbibe 

the attitude of keeping the environment clean. The crux of this research paper bothers 

on having a salubrious residential environment in Nasarawa town and Nigeria in 

general.  This practice need to be sustained hence, the study of Williams (2000) and 

(Kamp, 2003) opined that sustainability is development that last. In the table above, 

this has a mean score rating of 3.26 and it ranked the third. In achieving this, residents 

are also willing to corporate with environmental protection and health officials to 

ensure that residential environments in Nasarawa town are cleaned and the practice 

sustained (mean score of 2.58). To sustain this practice through residents’ 

participation, residents are willing to hire truck on a regular basis to ensure that filths 

and dirt’s that have formed heaps around residential environment and roads are 

evacuated. This has a mean score of 3.06 which also ranked 4
th

. In a situation whereby 

some residents could not participates actively themselves they were asked if they 

could pay to have others clean their residential environments. The mean score of 3.46 

with a ranking of 1
st
 is an indication that residents’ are willing to pay for the service of 

other people to do it for them in order to have a salubrious residential environment in 

Nasarawa town. Could this be the reason why their environments are dirty? Thus, 

residents who are very busy may find difficulty in regularly cleaning their 

environment and if they are willing to pay for the services of other people to do it for 

them, then the environmental officials of Nasarawa local government area should 

come and invite private individuals who could do it for a fee. Residents’ are also 

willing to participate in achieving a clean residential environment if they are provided 

with public waste bin and regular visit of environmental officials with evacuation van 

to remove the gathered garbage. 
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ROLES OF PUBLIC AUTHORITIES IN ACHIEVING A 

SALUBRIOUS RESIDENTIAL ENVIRONMENT IN 

NASARAWA TOWN 

Public authorities responsible for ensuring environmental quality in Nasarawa had 

their roles evaluated. The activities of these bodies were evaluated by residents and 

the officials themselves. Though officials had their interviews carried out through oral 

survey. Table 4 contains information on the activities of public authorities. 

Table 4: Evaluation of the Roles of Public Authorities in Achieving Environmental Cleanliness 

S/No Roles of Public Authorities 4 3 2 1 Mean 

Score 

Ranking 

1 Enforcement of compliance to 

Environmental Sanitation 

 

08 

 

05 

 

64 

 

23 

 

1.99 

 

3.00 

2 Evacuation of Waste from 

Residential Environment  

 

06 

 

07 

 

70 

 

17 

 

2.03 

 

2.00 

3 Sensitizing the people on the need to 

keep their surroundings clean. 

 

07 

 

04 

 

68 

 

21 

 

1.98 

 

4.00 

4 Penalizing defaulting residents.  06 08 66 20 1.97 5.00 

5 Creating drainages and channels for 

rain water 

 

08 

 

09 

 

67 

 

16 

 

2.09 

 

1.00 

Source: Authors Field Survey, 2011 

 

In table 4, the low percentages in the overall assessment show that the public 

authorities do not fared better in their responsibility of ensuring a clean environment. 

The likert scale of 1 and 2 (disagree and strongly disagree) in the assessment seems to 

have strong bearing in the assessment. Thus, in enforcing compliance to 

environmental sanitation which is usually observe every last Saturday of the month, it 

show a mean score of 1.99, which is very low when compared to previous 

assessments. The same goes to evacuation of waste from the residential environment. 

No wonder there are heaps of waste in these neigbourhoods. Sensitizing the people on 

the need to keep their surroundings clean and penalizing defaulters are also having 

very low mean score rating of 1.98 and 1.97. This assessment shows that the 

authorities in Nasarawa town were nonchalant with regards to ensuring a quality 

residential environment. The study of King and Amponsah (2012) blamed the city 

planning authorities in Ghana for contributing to the development of slum. This was 

largely so, because of their indifference to ensuring compliance with regulations and 

standards. 

When the officials of the environmental health and protection agencies were 

interviewed it shows that there are no functional evacuation vehicles and that when 

residents are advice to keep their living environment clean, their attitudes is often 

always discouraging. 

SUMMARY, RECOMMENDATIONS AND CONCLUSION 

This study is concerned with achieving a salubrious residential environment through 

residents’ participation. The study x rayed the nature and quality of residential 

environment in the selected areas of Nasarawa town which over the years have being 

in poor state. Residents on the one hand have contributed to making the environment 

lose it salubrious status through indiscriminate waste dumping; carefree attitude of not 

paying attention to little details of clearing blocked drainages, not sweeping their 

surrounding and the likes. The study also found that to achieve a cleaned residential 

environment, residents must be involved as government alone cannot do it, which they 
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are willing to actively participate. Residents of the selected areas of Nasarawa town, 

who do not have sufficient time, are willing to give their support through payment of 

money to have others do it for them. On the other hand, the authority’s responsibility 

for ensuring environmental quality in Nasarawa local government has largely 

contributed to the unsavoury state of the residential environment through their 

nonchalant attitude of not enforcing compliance and lack of evacuation vehicles. With 

these findings, there is the need for the environmental officials to embark on 

awareness campaign to sensitize residents on the health challenges that an unclean and 

unsafe environment posed to their health and wellbeing. The authorities should also 

go round and find out those residents who are willing to pay money to have other 

people clean up their residential environment and commission a private company 

responsible for this service to do it on their behalf. Residents’ should jointly carter for 

common areas such as roads, blocked drainages among others or alternatively, they 

should be made to pay a fee to have a private company do it for them, with the 

environmental officials playing a supervisory role. There is also the need for the 

public authorities to buy new evacuation van or repair the non-functional ones to 

achieve efficiency. 
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Ethics plays a substantial role in building residences in Africa. Realities on the ground 

seem to indicate that they infuse into our social and built environments. The modern 

world appears to undergo a unique predicament where the social and the built 

environments are detached from one another. Residences are gradually becoming no 

more than an expression of someone's artistic style rather than the functions they are 

expected to serve. Besides being a sleeping place most residences today, particularly 

in the urban areas, hardly serve any other purpose as they are mostly values-free. In a 

traditional African setting, where social values are largely intertwined with the built 

environment, this trend may not augur well. This paper examines the Islamic ethics 

and the extent to which they are incorporated into the built environment in some areas 

of Kano city. Four local government areas within the metropolis were taken as case 

study. The paper first looks at the pre-Islamic house structure in Kano in comparison 

with the post-Islamic one with a view to determining the degree to which these ethics 

are made manifest on residential structures. The paper combined between elicited 

information, context analysis, interviews and survey. The paper discovered that Islam 

impacted on the lives of the Kano people, including its traditional earthen 

architecture. It is also found out that residences share common configurations such as 

entrance halls, passage rooms, inner open courtyards, etc, which are linked to Islamic 

morals. Some of the outstanding ethics integrated into the Kano built environment and 

reflected on residential structures includes audio-visual privacy, gender separation, 

respect for strangers, etc. The paper concludes that there is a strong relationship 

between Islamic ethics and architecture in Kano which is manifest on the residential 

structure. This is a pointer to the fact that architecture can be moulded to suit cultural 

and religious needs which strengthens the relationship between people and their built 

environment.  

Keywords: architecture, African city, ethics, Kano, Islam 

INTRODUCTION 

Culture and tradition appear to be held on high esteem in West Africa.  In many 

traditional African settings, for instance, a substantial portion of human activities may 

be found to be guided by the beliefs, norms and values of the people. This includes 

marriage, naming ceremonies, mourning, etc. Traditional African architecture 

substantially reflects the kind of functions it is expected to perform. For example, a 

residence may not only be a dwelling but also a food store, a place for rearing 

domestic animals and birds, a sanctuary, etc as well. This might have been  the 
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rationale behind the provision for a silo, animal stands and, in some cases, shrines, in 

many traditional African houses. When Islam came most of its teachings, in the 

predominantly Muslim areas, were incorporated and integrated into the local culture 

which continued to serve as guidance to human activities. Henceforward residences in 

such areas started to reflect, besides local tradition, Islamic ethics, to some reasonable 

extent. Notwithstanding the invasion and eventual domination of modern architecture, 

residences, particularly in predominantly Muslim areas in Hausaland, still reflect some 

of these ethics, despite the variations in degree, design and provisions. 

This paper attempts to bring into the open the reflection of Islamic ethical principles 

on residences in kano city. The purpose is bringing into light how ethics (in this 

context Islamic ethics) and building architecture are intertwined and reflected on the 

structure of residences in spite of variations in design and composition.  

LITERATURE REVIEW 

Ethics Defined 

The dictionary definitions of ethics include a theory or system of moral values (The 

American Heritage), a code of behaviour (Collins), rules of conduct (Harper) and 

principles of behaviour (Kernerman). However, a variety of technical definitions are 

also given to ethics. It is defined as the normative science of  human conduct in 

societies which judges it to be right or wrong, good or bad or in some similar way 

(Lillie: 1971,1-2) with religion as a necessary component (George: 2009). It is also 

defined as well-based standards of right and wrong that prescribe what humans ought 

to do, usually in terms of rights, obligations, benefits to society, fairness or specific 

virtues (Velasquez, M., et al: 1987). Others define it as the moral foundation on which 

people build their lives (Scivique: 2007). To others ethics refers to one's sense of what 

is right and what is wrong, or what is acceptable and what is not (Reay: nd). The three 

major sub-disciplines of ethics are meta-ethics, normative ethics and applied ethics 

(Gwilli: 2000). Some scholars classified it into religious and secular (Badawi: nd) or 

ecological and philosophical (Leopold: 1949 as quoted by Cutler and. Cleveland: 

2008). 

Ethics as Defined by Muslim Scholars 

A Muslim poet is quoted as saying: 

وإنما الأمم الأخلاق ما بقيت   فإن هم ذهبت أخلاقهم ذهبوا                                                   

''A nation is but its ethics so long it (ethics) remains, for when it vanishes that nation 

becomes extinct''. (Al-Su'aidi: 2005,89) 

Muslim scholars have also given various definitions to ethics. Two of these definitions 

are ‘that permanent, systematic and super-sensible nature ingrained in human being’ 

(Khalid: 2002) and ‘those latent instincts which can be made manifest by choice and 

be subdued by compulsion’ (Saidali: nd). However, the preferred definition of ethics 

in the context of this paper is: ‘those “Revelation-based and Prophetically-defined 

standards and principles governing human conduct set down for the purpose of 

making human life organized and refined in such a way that humankind appropriately 

realizes the intent of its existence on earth”’ (Maktoob: 2003( 

Hausaland and its Contact with Islam 

As Kano is predominantly a Hausa state it is pertinent to briefly look at the history of 

Hausaland and its contact with Islam. Islam was once the predominant religion in 

more than half of the civilized world. It stretched over three continents from the 

Pyrenees and Siberia in West and North Europe to China and New Guinea in the East. 
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From Morocco in North Africa to the southern tip of Africa, it covered two-thirds of 

the African continent (Ezzati: 1979, 1). In West Africa, the activities of the Sufi 

orders, Muslim traders, itinerant scholars and reformers facilitated its spread. The role 

of conquest was negligible (Philips  :9191 ) 

Hausaland was located in the Central Bilad al-Sudan bordering Kanem Bornu in the 

east and Songhai in the west (Sulaiman: 1986, VIII). Today Hausaland covers 

Northern Nigeria and Niger Republic. It is bordered by Borno in the east, Dahomey in 

the west, Adar in the north and by Gwari and southern Bauchi tribes in the south 

(K/Nassarawa: 2006, 22). Hausa itself is a multi-ethnic society. The bulk of the 

inhabitants are believed to have migrated into the region sometime before 10th 

century from the central Sahara. They settled in the central Savannah and mixed with 

the indigenous people. This resulted in a multi-ethnic society sharing a common 

language, Hausa (Sulaiman: 1986) 

Islam spread into this part of the world from the 8th century (Bugaje: 2004). Islamic 

social values and the traditional Hausa way of life have inter-mixed for such a long 

time that many basic tenets of Hausa society are Islamic. Islam has therefore been a 

very powerful social landmark in the acculturating frontiers of Hausa as an ethnic 

group, both at home and in migration (Adamu: 1978,1-3) 

METHOD AND MATERIALS 

In order to establish the empirical evidence into the interplay of Islamic ethics and 

architecture in an African city with focus on residential structure in some selected 

local government areas (LGAs) in Kano State  this study employed the following 

methods. 

Site and Sample 

Three communities were selected out of numerous traditional and modern residences 

from these LGAs. Purposive random sampling was employed to select local 

governments and communities where data was collected for this study. Three 

communities were chosen to represent each of the LGAs purposively selected. The 

criteria for selecting the communities include the following: 

1. Community with a sizable number of traditional architecture. 

2. Community with more than one hundred Muslim. 

3. Community that share similar building characteristics. 

Systematic Sampling method was used in selecting the Houses to be assessed. Every 

third (3
rd

) station was continuously selected for assessment. 

Field survey and interview 

One hundred and fifty respondents were also purposively selected; fifty from each 

community. In – depth interviews were chosen as an appropriate data collection tool. 

Interview guide was wholly structured but also contained open ended questions to 

allow free flow discussion and unedited information from respondent. In order to have 

a grasp of the research field observation and interview were carried out.  Some sketch 

map and photographs were also used to facilitate the study. 

THE STUDY AREA 

Kano is one of the thirty six states of the Federal Republic of Nigeria, lying between 

Latitude 13
0
N in the North and 11

0
N in the south and Longitude 8

0
W in the west and 

10
0
E in the east. It is made up of 44 Local Government Areas. Its total land area is 
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20,760 Square Kilometres. Kano City, the focus of this paper (Fig.1 and 2.), is located 

on Latitude 12.00
0
N and Longitude8.30

0
E. It became a state in 1964 (Kurawa: nd). 

Kano is attested to be the largest city in the western Sudan (McDonell: 1964). It is 

also described as 'excessively wealthy, most beautiful province and the garden of 

West Africa' (Barth: 1857 as quoted in McDonell: 1964) Metropolitan Kano  stands  

on  the  12th parallel  within  the Sudan  savannah  zone  of  West  Africa.  It  is about  

three  hundred miles  south  of  the  edge of the Sahara,  four hundred miles north of 

the forest edge,  three hundred miles west  of Lake Chad,  and  five  hundred  miles  

east  of  the Niger  River (McDonell: 1964).Kano has a population of 9,383,682 

according to the 2006 National Census, the majority of whom are Muslim Hausa and 

Fulani. Islam came to Kano earlier than 1349 AD (Dawaki: 2008). 

Four local government areas within the metropolis were selected as a case study. 

These are Fagge, Municipal, Dala and Gwale. This is because older and modern 

residences are largely concentrated within these local government areas and they are 

closer and easily accessible to the researcher. 

Structure of Residence in Pre-Islamic Kano 

Before the coming of Islam, Bahaushe (Hausa person) was pagan (Bamaguje.) The 

predominant ethics reflected on residential structures then were self-reliance, regard 

for communal life and some degree of privacy. The presence of silo in most of the 

houses, where food crops are kept both as food and reusable seeds, indicated regard 

for self-reliance and the extended family system. Privacy was not strong as houses 

were rarely fenced and as such there was no general entrance but huts scattered here 

and there (Ajingi: 2007). Dogs were relied upon for defense (Abachan Bege: 2008). A 

space was reserved for cooking and winnowing. The Maigida’s room came first, 

followed by other rooms. Silo (Rumbu) was situated at the centre of the house serving 

as a grain store. There was no area designated as toilet as the entire house hold 

relieved themselves in the surrounding bushes (Dankwidawa: 2007). Domestic birds 

were mostly chickens and fowls while goats and dogs were the domestic animals 

(Ajingi: 2007). Operating an extended family system, a single house might contain a 

number of generations, depending on the size of the family. Each room stood separate 

from the other. 

Evolution of Residence in the Kano Built Environment 

Kano residences can be said to have passed through about four phases of development 

(Wadalle: 2009). Phase one was when the population was small. Houses in this phase 

were very large, wide and extremely spacious. This was largely due to readiness to 

accommodate others, related or otherwise. The thickness of a wall, for example, might 

measure up to six feet. There were no multi-storey buildings partly because of the 

availability of land. There were no single room without an attached parlour. The 

Turaka area alone can make a full house today. 

The second phase was when the population started to expand. Size of houses began to 

decrease. Thesize of Zaure and the number of Soraye, for example, started to lessen. 

The open courtyard becamenarrower. Multi-storey buildings began to appear but with 

very narrow windows which from inside could not be reached even by a very tall 

person. Single rooms began to replace rooms enveloped in a very wide and spacious 

parlour. 

The third phase was characterized by the gradual elimination of Zaure and its 

replacement with shops 
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(Shago) used for either sleeping or commercial purposes. The size of the open 

courtyard and that of Zaure were grossly reduced. Separate house or houses within a 

house began to appear, possibly due to disputes over inheritance or buy-over. 

The fourth, which is the final phase, is generally characterized by dearth of space and 

the desire for denser development in the municipality. Consequently, the price of plots 

of land became exorbitant. Houses today appear to be fashioned along westen styles 

and designs. Zaure, Soro, Filin kofar gida, Filin tsakar gida, etc., are gradually 

disappearing. Shago now replaced Soro while Zaure was replaced with a sitting room. 

Open courtyards are now very narrow or even extinct. 

RESULT AND DISCUSSION 

Structures of the Selected Residences 

After carefully examining the sampled residences it was discovered that there are 

generally five types of configurations which most of them share. A sketched plan of 

each is provided below 

 

One of the house structures includes a forecourt which in most cases contains earthen 

seats, main entrance, entrance hall, passage room/rooms, reception area, last passage 

room, a short corridor, then the open courtyard of the house. It contains, first, the 

house master's section, then the inner and the most private part of the house. This 

section contains bedrooms, bathroom, cooking area, (in some cases) a well, tree and a 

sheep    point (Fig.1). 
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Another structure begins with a forecourt, an entrance hall, passage room then an 

atrium. This contains a bathroom, cooking spot, ceramic pots containing drinking 

water, pounding, threshing and winnowing area. Next comes a large parlour which 
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houses the wife's/wive's rooms and housemaster's room one side (Fig.2). Wife's room 

here has an outer and inner part. Bed is generally placed in the latter. 

In some houses the fore court comes first as usual which contains an outside room 

called Shago, then an entrance hall, a small passage way, then the inner part which is 

an open courtyard. Wife's rooms are adjacent to one another along with the house 

master's. Bathroom is usually at a reasonable distance from bedrooms (Fig.3) 

Some residences have their structure as follows: forecourt, main entrance, entrance 

hall, passage room, then an atrium within which there is a bedroom and a bathroom, 

then another passage room, then another atrium within which there is a parlour and a 

bathroom. The parlour contains a bedroom or two, depending on the number of wives 

(Fig.4). 

 

In the case of modern buildings the forecourt is usually fenced. Besides the main 

entrance there are also a sitting room and, in most cases, a garage which serves a 

number of purposes besides housing a car. After a short (and sometimes long and 

cresent-shaped) corridor one comes to the inner part of the house which, in most 

cases, contains a kitchen, bedrooms with parlour, a bathroom, a toilet and a relatively 

narrow atrium (Fig.5). 
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Common Configurations 

All the structures mentioned above are of residences which may contain a nuclear as 

well as relatively extended families. There were some extended family residences but 

were later fragmented due, as later discovered, to inheritance disputes and other 

circumstances. A significant number of such residences were found in Municipal, old 

Dala and some parts of Fagge which, as was elicited by their members, mostly belong 

to scholars and the affluent. A substantial number of mordern type of residences were 

found in Fagge and some parts of Gwale local governments. While some structures 

were found to serve the purpose for which they were originally intended others serve 

different purposes. For example, while atriums were found to maintain their intended 

functions of hosting occassions for females only, to mention just a few, garages, in 

many cases, serve as classes and praying grounds, besides housing cars. Looking at 

these different structures the following configurations were found to be common 

which they all share: 

Forecourt (whether fenced or otherwise) which, in some cases, may contain earthen or 

cemented seats. 

Barrier between the public and the private realm which may be in the form of entrance 

hall, passage rooms or narrow corridor 

Atrium whether the residence is multi-storey or not 

Inner part is always non-visible directly from outside 

House mostly divided into public, transitional and private realms 
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The following Islamic ethics are found by this paper to be integrated into and reflected 

on residential structures of the sampled houses.  

Regard for audio-visual privacy. 

Respect for religious knowledge. 

Gender separation. 

Social cohesion 

Regard for consanguinity and affinity 

ASPECTS OF RESIDENCE ON WHICH THESE ETHICS ARE 

REFLECTED 

Audio-visual privacy 

Islam makes it obligatory upon house owners not to provide any avenue by which 

passers-by can see the inside of their houses (Almubarakfuri: 1995,451-452). Islam 

stipulates that no one should enter into someone's residence without permission (Q24: 

27-28); in other words, unless their presence is welcome (University of Chicago: 

2003). The Prophet of Islam, Sallallahu alaihi wa Sallam, explained that it is only 

when permission is granted that one can enter (Tirmidhi: nd, No. 2778). He indicated 

the manner of seeking permission (Al-sha’rani: 1978, 293, 294) and that one may 

strike in the eyes whoever peeps into his privacy (Al-munajjid: 2004, 103) The Qur’an 

(24: 58) specifies three times in which even children should not enter into their 

parents’ domain without being permitted. The rationale is protection of privacy 

(Altabrisi: 9119,991). The Prophet, Sallallahu ‘alaihi wa Sallam, refused the presence of 

his wives when he received a blind guest (Almubarakfuri: 1995,51-52). 

This is attested to be the purpose of a house not only in Kano but in Hausaland 

generally (Barth: 1857,509 as quoted by Sa'ad in Barkindo: 1989, 59-77). The 

entrance hall (Fig.6), the passage rooms (Fig.7), and the house master's private section 

are reflection of this principle. Entrance hall serves as an area for seeking permission 

and it is there that the house owner meets his guest. In most residences that are 

fashioned along modern architecture sitting room or outer room called Shago are used 

to attend to guests. It is constructed in such a way that the guest is not availed to the 

inner part of the house, substantially because of the passage rooms. Where entrance 

hall is not provided the forecourt serves similar function. The earthen seat (Fig.8) is 

provided for the guest to wait for the house master or one of the male inmates. By so 

doing the latter is protected from being seen impromptu before he comes out. The 

turaka is strictly the house master's area only his wives have access to without being 

seen or heard by other inmates. 
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Fig.6. Entrance hall Zaure. Source: Author                                        Fig.7. Passage 

room Soro. Source: Author  

 

 

 

 

 

 

 

 

 

 

 

Fig.8. Earthen Seat Dakali. Source: Author 

 

Respect for religious knowledge 

Knowledge and its acquisition acquire a noble status in Islam. Assisting it in any way 

accrues a lot of rewards. Scholars, students and whatever enhances knowledge must 

be loved and revered (Al-Zuhri: 1968,358). It is explained that a person pursuing 

knowledge will have an easy way to Paradise in the hereafter (Muslim: nd, No. 7028) 

and that its acquisition continues from the cradle to the grave. 

The Zaure, garage, soro and forecourt (enclosed or otherwise) serve as schools or 

classes where different lessons are given. Various branches of Islamic studies, 

astrology, astronomy and philosophy are studied here. Each student reads his own 

book while the teacher explains. This type of lesson is generally known in Kano as 

Karatun Zaure ( the entrance hall lesson). In some cases the Soraye and garage serve 

as classes where there is a night school (Makarantar dare). The spacious façade and 

garage (Fig.9.) in some areas, functions as children Qur'anic school (Makarantar allo). 

The forecourt is also used to perform Islamic rituals such as service of worship, 

otherwise known as prayer (Fig.10 and 11). 
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Fig.9. A garage being used for Qur'anic school. 

 

 

 

 

 

 

 

 

 

 Fig10. Praying at a house forecourt. Source: Author                Fig.11. Praying at a forecourt. Source: Author. 

Gender Separation 

The culture of Islam in this respect is avoidance of intermingling between the sexes as 

a safeguard against the proliferation of adultery and fornication. Islam therefore 

prescribes practicable measures for avoiding this evil and it takes no chances. 

Unnecessary outings of women, especially married ones, is discouraged by Islam 

except upon a valid excuse (ejabah.com) as wives are commanded to remain within 

the confine of their matrimonial homes (Q Ahzab 33: 32). Being always on the street 

with no reason other than to attract the attention of men is what the Qur’an refers to as 

Al-tabarruj (Islamselect.com). Men and women are commanded by the Qur’an (24: 

30) to lower their gaze from looking at forbidden things and to protect their private 

parts from illegal sexual acts. The Prophet upon whom be peace, describes a person 

who does not mind to protect his wife or wives from men’s lustful gaze as Al-dayyus 

(ansarportsaid.net). Such a person is disqualified from even becoming a witness of any 

kind in the court of law (Al-kafi: 2000,27). There should be separate room for male 

and another for female children when they grow older. They should never sleep in the 

same room (Ibn al-siddiq: nd, 4) 

One of the functions of Zaure, outer room Shago and Soraye is to provide 

accommodation for older boys, though few of the observed houses provided for boys' 

room inside. The moment they reach maturity age they now no longer sleep in the 

private realm of the house. The Soro or Zaure or shago, in most cases, now become 

their new sleeping place, though they may have access into the house in the day time. 

In most cases a room is provided for girls inside The atrium (Fig.12) also serves as a 

female-only venue for festivities, mourning and other social occasions. Here non-
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inmate male can hardly see what is going on. 

Fig.12. An atrium.  

Social Cohesion 

Islam stresses that the community of believers should hold fast to the rope of Allah 

(Q3: 103) and become like a building (Al-Bukhari: 2003, No 2446) or a body (Al-

Bukhari: 2003, No 6011) in terms of unity and concern for one another. Acts of 

worship that are performed in congregation carry more reward than if they were 

performed individually. Praying in congregation, for example, carries more reward 

than performing it alone. A prayer is stipulated once in a week to be performed in a 

very large congregation. Another type of prayer is performed twice in a year and in a 

mammoth congregation. In cases of moon sighting, the testimony of a large number of 

people is preferred. The basic social dictum in Islamis 'Unity is a blessing and division 

is a torment' (al-Suyuti: nd, No 11451) 

Neighbours, friends and relatives share their joy and sadness with one another. In 

Islam there are types of worship that are performed in congregation. These include 

service of worship, marriage solemnisation, funeral, etc. Forecourt and atrium are 

designed primarily to serve these purposes. On occasions such as naming and 

marriage ceremonies, funeral and mourning males converge on the forecourt. 

Females, on the other hand, do converge either in the atrium, in many cases, or in the 

enclosed forecourt (Fig.13), in some situations. Congregational dinner takes place in 

the forecourt (Dini). Close neighbours and friends, in some cases, eat their dinner at 

the forecourt of one house either after the sunset prayer or after the night prayer, 

depending on the habit of each neighbourhood. 

 

 

 

 

 

 

 

 

 

 

Fig.13. A fenced forecourt. Source: Author 

Regard for consanguinity and affinity 

The family, in Islam, is considered as a unit of society, community and nation. These 

ties, whether by consanguinity or by affinity, should not be severed for whatever 

reason. The Prophet, upon whom be peace, explained that he who severs the tie of 

relationship, whether his own or that of others, will not enter paradise (Al-Bukhari: 

1989, No. 64). The family in Islam is wider in scope and goes beyond the husband, 

wife and children only. It covers ascendants, descendants and collaterals of all degrees 

as well as all relatives of a husband and a wife. 

Some of the sampled houses were found to be the extended family types. However, 

few are the true types, containing only the family members of different generations. 
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Some have other parts sold to strangers and are therefore partially extended family 

type of residence. A number of generations may reside in the same house under 

mutual assistance, care, respect, love and protection. However, the defragmented ones 

were discovered to be due to domestic disputes though almost all have their peculiar 

manageable discords This explains the provision of a very wide open courtyard, the 

researcher was informed. This is a feature of African culture which Islam further 

encourages. It is observed that: 

The compound was the focus of social organization. This responded to the needs of 

the group. 

It could be altered to accommodate the fluctuation in family size, extending for a 

growing 

family or reducing when someone dies…The traditional courtyard house is never a 

completed 

project. As family size increases, more rooms are built on the lot's unused land. (Yale: 

1993). 

These are some of the prominent ethical principles which are discovered by this paper 

to be integrated into the building architecture in Kano. However, it is important at this 

juncture to know that nowadays, because of several factors, the prominent of which is 

scarcity of land, construction of  spacious zaure and more than one soro is gradually 

disappearing though a substantial number of old houses still maintain their structures. 

Atriums are now narrower. This may, perhaps, be the reason why their functions are 

now transferred to garages, enclosed forecourts and sitting rooms in some cases. 

Similarly, enclosed forecourt is a new development. Originally, forecourts were not 

fenced. 

CONCLUSION 

It is discussed in this paper that Kano is a living model of forging the built 

environment, particularly houses, to comply with ethics. The spacious forecourt, the 

large entrance hall followed by the passage rooms with entrances situated at different 

angles, the division of residence into public, transitional and private realms, the wide 

atriums and the earthen seats, to mention just a few, are some of the structures found 

by this paper to have a deep ethical undercurrent which derived from Islam. The paper 

also finds that a substantial aspects of the residential structures are rooted in Islamic 

ethics and are unavoidably evident, as examined in the selected residences from the 

Local government areas. The paper also discerned that, though there are some 

differences with regard to size and design residences share some common patterns 

The paper discovered some of the integrated ethics to be audio-visual privacy, gender 

separation, safeguarding social cohesion, etc. The paper concludes from what was 

observed in the selected residences that despite the predominance of modern designs 

in building architecture and the gradual preference of fashion over function Islamic 

ethics is able to infuse and permeate as well as integrate into the kano building 

architecture as is reflected on the structure of residences in the city. Kano people have 

therefore succeeded in forging a harmony between architecture and ethics by 

successfully blending the two  This has the potential of playing a significant role in 

restoring the human dimension in modern architecture. 
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Housing problems in Nigeria are dimensional in nature such as the inaccessibility to 

decent, safe, and affordable housing which are consequences of the ineffectiveness of 

housing provision sectors to meet the housing needs of the populace which results to a 

negative impact on the contributions expected of the workforce, thus a draw-back in 

the national development goals. These problems are commonly found in most 

developing countries in spite of a number of initiatives taken, still leaving a large 

number of their populace living in deplorable housing condition without any ability of 

owning their own houses. This paper, thus, in general, attempts to see the efforts 

made by different African Housing initiatives and in particular, efforts made by the 

Housing Cooperatives looking into the Federal Polytechnic, Bida and Nuhu Bamalli 

Polytechnic as case studies. Conclusively, the cooperative phenomena is proposed as 

an urgent step needed to be backed by the authorities that be, to bring about the much 

needed transformation in the Nigerian housing sector, also advising the government to 

back this phenomena with necessary political will and commitment, using 

cooperatives especially in higher institutions of learning. 

Keywords: cooperatives, housing delivery; National development 

INTRODUCTION  

Access to habitable shelter is a universal right to all human beings, both young and 

old, rich and poor, women and men; as such most countries including Nigeria have 

signed these International instruments, conventions and declarations which states this 

fact such as the Millennium Development Goals, the Habitat Agenda and other 

international related documents. Thus, Housing is universally accepted as being a very 

vital ingredient for human existence; after Food, it ranks as the 2
nd

 most important 

basic human need in terms of shelter provision. In its entire ramification, housing is 

more than mere shelter as it embraces all the social services and utilities that lead to a 

worthy living. Nowadays, housing delivery is not only ensured through the creation of 

new housing developments, rather programmes like urban renewal, inner city 

upgrading and housing cooperatives ensure housing delivery. 

Most African countries, like other third world countries experienced the expansion of 

industrial capitalism which brought changes in the social, political and economic lives 

of the people, thus the transformation into urban areas,  these urban areas are therefore 

seen as a locus of maximum attraction in their catchments areas/region. Today, 
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Africa’s urban population is put at 37% only and about 60% of the GDP is generated 

from within the cities. Such urban centers are today faced with much crises amongst 

which is the high rising rents for residential accommodation in most of these cities 

which are by far beyond the affordability of the common man, thus, only 

developments that deliver large volumes of houses can alleviate the kind of housing 

shortage Africa faces today as African’s housing sector has remained greatly 

underdeveloped reflecting the generally low standard of living for most Africans. 

Thus, Poverty coupled with an increase in housing shortage in urban areas, has 

resulted in a proliferation of unserviceable, temporary, and inadequate housing 

structures for the urban poor. Most public sector housing programs do not target the 

poor, and the poor actually benefit the least from these programs. Since the poor 

mostly access housing through the illegal and informal private sector, it is the middle 

income groups that benefit most from such schemes.  

The other opportunity would have been the mortgage finance, but complete houses 

available through mortgage finance are well beyond the reach of the lower income 

groups for their inability to meet the deposit and income criteria laid dawn by the 

mortgage institutions. Consequently, the majority of poor urban households can only 

afford to build in stages, waiting for available of funds. Yormesor (2006) was of the 

opinion that these housing problems are usually aggravated yearly by the incessant 

influx of rural-urban migrants who risk frustration in search of non-existent jobs in the 

cities, and that housing provision through the mortgage finance means are usually not 

just too expensive for the low income earners but also inability to meet the criteria laid 

down by the mortgage institutions, such as meeting with the collateral/security aspect. 

Today, Nigeria with a population of over 150 million people, providing affordable 

housing in Nigeria is a great task moreover the population is not static, rather growing 

at over 3% per annum. Every inhabitant truly deserves a decent and affordable 

housing with Urban population standing at 60-70%. The consequences of this are 

apparent, and without affordable housing, the provision of other amenities is greatly at 

risk. Even the former President-Obasanjo noted, in 2001, that Lagos is an "urban 

jungle" unfit for human habitation. 

According to a survey carried out by the United Nations, Nigeria’s housing deficit is 

put at approximately 17 million units which is far below the figures which the former 

president Yakubu Gowon estimated in 2007 while commenting on housing shortfall in 

the country saying "We are 140 million people in Nigeria today. If it is five persons 

per family, it shows that Nigeria will need conservatively 28 million housing units. 

Therefore, I call on all the stakeholders to join hands in making provision for the 

housing needs of the populace”. 

This summarily means that Existing housing stock in Nigeria is so dismal, although 

the Federal Housing Authority estimated that new housing construction in Nigeria 

could be put at about 10,000 units a year, which is far below what the nation needs at 

present. Peterside, (2005) gave the opinion that Nigeria needs an average of 1 million 

housing units per year to replenish decaying housing stock and also to meet rising 

demand. No wonder Yakub (2007) affirmed that the situation in Nigeria requires the 

construction of about 667,580 housing units per annum with  

Cost of providing 667,580 units at N2.5 million per unit yearly costing 

N1,668,950,000,000. Even if the public sector were to account for 10% of this 

quantum, the cost would yet have a significant effect on the treasury as this may result 

to spending N167 trillion yearly on housing. 
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Finance is seen as the pivot for the provision of mass housing delivery as it forms the 

hub around which the wheel of the industry turns. To meet this need the Federal 

Government established the Nigerian Building Society in 1956 which was 

transformed into Federal Mortgage Bank of Nigeria with 60% ownership by the 

government and 40% by the Central Bank of Nigeria saddled with the responsibility 

of establishing a viable mortgage business in Nigeria and improving the quality and 

quantity of the housing stock. But up till today the Federal Mortgage Bank is 

narrowed in terms of its capital base, moreover the percentage interest charged on 

loans and the bureaucracy involve in their operation has made access to loan a 

difficult thing.  

Thus, since it is believed that affordability rests to a large extent on the formulation of 

policies capable of bringing down housing costs such as land, infrastructure, building 

materials, standards, design, location and modes of production. To be affordable, 

direct constructions through efforts of Cooperative Societies need to be encouraged 

for the fact that the government sectors have not been able to live up-to-expectations. 

AIM  

To explore the possibility of adopting Cooperative Housing as an alternative to 

housing provision in Africa and Nigeria in particular 

THEORETICAL BASIS 

Affordable and Sustainable Housing 

Affordable housing units if embarked upon should be affordable to the urban poor, 

where affordable housing would be seen as a dwelling where the total housing costs 

are affordable to those living in such an accommodation. Thus, a primary factor in 

housing affordability is household income, in most developed countries ‘affordability’ 

is seen as a housing cost that does not exceed 40% of a household's gross income.  

Among renters, the large share of income devoted to housing surely reflects voluntary 

consumption choices for many households and the consumption of a publicly 

determined minimum quality and quantity of housing for others. To the extent that the 

latter group of households would choose a lower quality of housing, given their 

opportunities, one might conclude that the incomes of the poorest households are 

insufficient to afford the socially imposed minimum standard. (Quigley and Raphael, 

2004: 191-192). 

On the other hand Sustainability implies permanence, as an "unsustainable situation" 

occurs when nature's resources is used up faster than it can be replenished. 

Sustainability requires that human activities only use nature's resources at a rate at 

which they can be replenished naturally. Thus, sustainable Housing would be seen as 

meeting the accommodation needs of the present without compromising the ability of 

future generations to meet their accommodation needs. This is necessary for the fact 

that accommodation is an end-product of the land, and the land in turn belongs not 

only to the present generation, rather also to the endless chain of generations yet 

unborn.  

In the present day dynamic society, such affordable housing must be provided not just 

for the immediate society, but plans should be made to inculcate the future generation 

who also tend to have a stake in the sector so as to achieve “Sustainable Housing”. 

Thus, in achieving an affordable and sustainable housing, housing cooperative could 

be a good option for the fact that cooperatives are usually self-help organizations, thus 

http://en.wikipedia.org/wiki/Sustainability
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the issue of interest on loan is minimal and installment repayment of loan is 

encouraged and the loan are usually serviced through the beneficiary’s salary. 

Moreover bureaucracy is minimized. 

Housing and National Development 

National development is development that is a general or specific strategy who's goal 

is to help build up various areas within a nation, thus the ability of a county to 

improve the social welfare of the people through  the provision of social amenities like 

housing, transportation infrastructure, quality education, potable water, medical care, 

etc Housing is one of the major sectors of national development as it plays a vital role 

in a developing country such as ours, thus a vigorous and buoyant housing sector is an 

indication of a strong programme of national investment and are indeed the foundation 

of economic growth and social development. 

Ajanlekoko ( 2001) is of the opinion that The gross housing delivery is therefore a 

major factor in the nations  GDP and indeed this reflects the mirror and the barometer 

of the state of health of the Nation. 

Housing Cooperative 

Housing Cooperatives according to International Cooperative Alliance (1995) is a 

“legal association formed for the purpose of   providing housing to its members on a 

continuing basis”. Sazama (2000) defined a housing cooperative as a cooperative 

where member-residents jointly own their building, democratically control it and 

receive the social and economic benefits accruable from living in and owning a 

cooperative, while Fasakin (1998) defined Cooperative Housing as a society that 

corporately owns a group of houses or flats in which each member participates 

actively in all matters concerning the estate.   

Housing cooperatives have been recognized worldwide as they have been seen as 

important actors in the promotion of sustainable human settlements and reduction of 

poverty, this was captured in the HABITAT agenda where cooperatives were spelt out 

to contribute in the elaboration of shelter policies as development partners of the 

government; advocate removal of legal and other social barriers to equal and equitable 

access to land; collaborate with other development partners in promoting integration 

of marginalized persons and groups and undertake joint efforts to overcome social and 

economic discriminations and create new housing finance mechanisms by removing 

obstacles for establishment of financial cooperatives. 

A cooperative is an association of persons, who have voluntarily come together to 

achieve a common economic goal through contributions to the capital required and 

accepting a fair share of the risks and benefits of the undertaking, no wonder Munkner 

(2001) asserted that genuine cooperatives are organisations for voluntary resource 

mobilisation in self-help groups by people themselves and for their own benefits 

which is characterised by four advantages; Self-help organizations; People centered 

organizations; Voluntary organizations with open membership; and Self-managed 

organizations 

These cooperatives could come in different forms which could include; Mutual 

Housing Association, Subsidized Cooperative, Market-Rate Cooperatives, Leasing 

Cooperatives, Building Cooperatives, Communal Housing Cooperatives, Housing 

Cooperatives For People With Special Needs, Short Life Cooperatives, Community 

Housing Cooperatives, Limited-Equity Cooperatives, Senior Housing 

Cooperatives, Manufactured Housing Communities (also known as Mobile Home 

Parks), Student Housing Cooperatives and Artist Cooperatives etc 
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METHODOLOGY 

The study was carried out in two phases; phase one which relates to the study of the 

Efforts made by some selected African settings, Nigeria inclusive. The second phase 

relates to the study of the Nigerian case studies i.e. the Federal Polytechnic, Bida and 

Nuhu Bamalli Polytechnic, Zaria where primary sources of data collection was used.  

The Cooperative Housing structure of Nigeria and her African counterparts was done 

in reliance on secondary data relating to its concept and implementation where both 

published and unpublished sources were referred. Statistical and Non-statistical 

methods were used in analyzing the systems in both cases.  

The objective of phase 1 of the study is to introduce, on a general term, the 

contribution of Cooperatives initiatives of Nigeria and her sister African counterparts 

in housing provision, this is achieved by picking atleast a cooperative in each of 

country of study. In this phase, secondary data were relied upon. 

The objective of phase 2 of the study is to analyze the efforts made at the two case 

studies through the sites acquired, facilities and services provided, maximum loans 

and repayment periods and making comparison on the interests charged by the 

cooperatives and the conventional one charged by the financial institutions. 

RESULTS AND DISCUSSIONS 

A REVIEW OF THE EFFORTS OF AFRICAN HOUSING COOPERATIVE 

INITIATIVES; 

Most African settings adopt the Mutual Housing Association which is a non-profit 

corporation set up to develop, own and operate housing. 

Nigeria 

One strategy that has been implored by most average Nigerians to become Landlord 

with peace of mind and no stress is that they joined credible Cooperatives Thrift and 

Credit Societies, although the idea of Cooperative housing have started long time ago 

when individuals planning to own a house seek help from relatives, in-laws, 

neighbours and friends (Wahab, 1988), but with later developments where people 

decided to organize themselves into formal cooperative societies have yielded even 

better results,  these Housing Cooperative Societies have performed impressively in 

contributing to the provision of the Nigerian housing stock as they, in addition to the 

issuance of housing loans to their members, also embark upon housing construction 

where members are encouraged to save towards purchasing and owning their personal 

homes. Agbola (1998) asserted that these societies are usually organised as social 

associations but with more explicit commitment to financial activities of individuals 

and thus the collective interest of their members. Their emergence is generally a 

response to prevailing social needs of their localities. Also in their study into the 

activities of two cooperative unions at Ibadan in 1995. The two cooperative unions are 

Ibadan Cooperative Thrift and Credit Union (C.T.C.U.), and the Owolowo Union, 

Reis (1995) observed that the two cooperatives, though with varied membership, 

facilitate house ownership for members in different ways, one of which is construction 

of blocks of flats, which are allotted to members at subsidized rates. Such ventures 

illustrate the potentials of cooperative societies to curtail the effect of economic 

recession on its members. 

These efforts as demonstrated by the private sector has been commensurated by the 

public sector as the government has also decided to join-in and participate, an effort 
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made by the government was in July, 2006 during a two-day first National Housing 

Cooperatives Summit in Abuja where the Federal government inaugurated a 10-man 

Committee on housing cooperatives headed by a Brigadier General- Tunde Reis who 

was  the Director, Post Service Housing of the Nigerian Army to among other things, 

define Housing Cooperatives in the country, determine the legal and enabling 

framework for Housing Cooperatives and identify possible AREAS of intervention 

and roles to be played by the Federal Ministry of Housing and Urban Development. 

These cooperative associations have played very important roles in housing delivery 

and provision of other housing services to meet up with the housing requirements of 

Nigerians thus becoming more popular and viable in the development of housing 

market in Nigeria.  

Ghana 

Ghana with a population of over twenty million people with a growing economy 

where over 40% of  its populace live in urban settings where the dwellers have per 

capita income higher than most of its neighbouring countries but with an urban poor 

estimated at 1.5 million persons. The country has witnessed the development of 

cooperative housing of which the Amui Djor housing and infrastructure project is of 

prominence. It is located in the Amui Djor community in the Ashaiman Municipal 

Assembly area providing residential/commercial housing and infrastructure 

development for housing and income-generation for members of the Amui Djor 

Housing Cooperative. The cooperative has also embarked on project geared at 

ensuring the ownership of a rental or ownership home by cooperative members with 

tenure security and such projects have provided capital financing for slum upgrading 

in Amui Djor including the provision of infrastructure, new housing and housing 

improvement and improved quality of life in participating communities and generally 

improved the living conditions for the low-income community of Amui Djor. 

 Zimbabwe 

Cooperatives started in Zimbabwe long before it gained independence in the form of 

rural savings clubs which begun as far back as the 1960’s, these savings clubs were 

formed by groups of people living in the same farming area as they were encouraged 

to contribute small amounts of money to a fund usually on a weekly basis and such 

accumulated savings were used in the purchase of fertilizers to aid farming practices. 

Zimbabwe thereafter gained her independence in 1980 and ever since, the government 

of Mugabe has been promoting the formation of co-operatives and asserted the 

provision of assistance in the form of legal services and training, loans and surveying 

services to new housing co-operatives which has been far below expectations, 

moreover the government has focused on a few sectors notable of which are fishing 

and agriculture thus leaving the housing co-operatives to fend for themselves with 

little outside assistance from non-governmental organizations and other international 

donors. 

The first housing co-operative was formed in Zimbabwe's second largest city 

‘Bulawayo’ in 1986, a year after this cooperative was formed Harare also experienced 

a similar cooperative, and despite limited funding efforts on the part of the 

government, they (the government) went a long way at promoting the formation of 

housing co-operatives for the employees of large commercial and manufacturing 

establishments which operate based at private sector companies. Ten years later 

precisely as at 1997 the number of housing cooperatives had risen to over 180 in the 
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urban areas of Zimbabwe (Munzwa, 1997) representing about 5% of the total number 

of co-operatives in all sectors within the country, and these co-operatives engaged in 

construction at costs comparable to, or lower than, the private and government 

sponsored sectors implying that if these organizations were provided with more 

effective direct and indirect assistance, they could contribute significantly to 

narrowing the shelter gap for low-income households. 

Tanzania 

Tanzanian housing sector has been characterized with Homelessness and lack of 

adequate shelter as brought about by Poverty, lack of housing credit facilities and the 

rapid urbanization being experienced as the proportion of the urban population as a 

percentage of the total national population rose from 3.2% in 1948 to 4.8% in 1957 

and 6.2% 1967 and 10.7% yearly between 1978 and 1988, although the national 

population growth rate was only 2.8% around the same period. It is estimated that 

over 70% of the urban population live in squatter areas without basic services with 

about 70% of the population in Dar es Salaam living in informal settlements (Kironde, 

1995). In the early eighties (1980’s), the housing demands was estimated at 250,000 

units, a decade later in 1991 specifically this figure had risen to over 600,000 units. 

Although, the government recognize and shows that it is its intention to protect and 

support all people's rights to adequate shelter as enshrined in various government 

documents such as the Constitution of 1977, the National Land Policy of 1995, the 

Land Laws of 1999 and the National Human Settlements Policy of 2000, but today the 

role of the Government is the Creation of enabling environment while Construction 

through self-help, establishing of savings and credit societies have now become the 

responsibilities of cooperative societies.  

These cooperative societies that have performed credibly well with a broad objective 

of acquiring adequate and affordable houses through cooperative strategy, some of 

these cooperatives  includes; the Nala-Makazi Housing Group based in Dodoma the 

new Capital of Tanzania located within the central part of the country, this group 

secured about 100 plots for its members between 1995-6 and serviced these sites with 

portable water by constructing a reserve tank with capacity of storing 23,000 litres of 

water which is pumped out when needed for use, they also contributed money for 

grading outer roads in their area; the Bandari Housing Co-operative Bandari Housing 

Co-operative which is an employment-based organization that enforces every member 

to contribute 20,000 shillings every month deducted direct from source, they acquire 

pieces of land where surveyors are engaged to divide them into surveyed plots with 

well water drilled and constructed for use; Magohe Housing Co-operative established 

in 1993 and formally registered as a housing cooperative in 1999. 

The cooperative societies are expected to search for and buy land and survey the area, 

make savings for construction, Purchase building materials and produce bricks, clear 

the site and organize for construction program and participate in the construction. 
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THE NIGERIAN CASE STUDY 

Federal Polytechnic, Bida 

A multi-purpose cooperative society named SenStaf cooperative multipurpose society 

ltd. came into being in September, 1998 and within a span of ten  years it had over 

four hundred (400) senior staff of the institution as registered members and had 

disbursed over two hundred million naira as loans to its members. After this period of 

about ten years, the cooperatives interest was extended to the housing scheme as it 

observed the need for staff-owned accommodation for the fact that it observed that 

‘most’ of its members who are senior staff of the institution were still occupying 

rented accommodation. 

This stride of SenStaff has placed it in a prime position as the best of any united 

efforts (in the polytechnic in Niger state) in addressing the housing needs of staff on a 

relatively wide scale basis. One of the giant strides of the cooperative is the 

acquisition of an area of land along Paki-Shabakolo road in Bida accommodating up 

to 300 standard plots and serviced the plots with access roads and basic infrastructures 

before allocating them to the beneficiaries, an effort that brought about a marked 

increase in the housing stock owned by staff. 

Nuhu Bamalli Polytechnic, Zaria 

Zaria is an ancient   town with many institutions of higher learning, thus the city has 

been regarded as that which houses the highest number of tertiary institution in 

Nigeria. The available accommodation in the town is grossly inadequate to serve the 

staff of National Research Institute for Chemical Technology, School of Aviation, 

Ahmadu Bello University, Federal College of Education and various other tertiary 

institutions in the town. Expansion of the aim of Nuhu Bamali Polytechnic 

Cooperative society to dwell in assisting her members to have a house of their own 

has brought comfort and contentment to the people in the area, particularly the staff of 

the polytechnic. 

Although, the management of Nuhu Bamalli Polytechnic, Zaria unlike its Federal 

Polytechnic counterpart never really looked into the housing sector until the year 2009 

when the management injected ten million naira into the housing scheme and by the 

end of the year, the contribution had risen to fifteen million naira (#15,000,000) where 

the profit to be expected is to be shared by both the polytechnic and the TCC members 

at the ratio 3:5 respectively. 

 

 

 

 

 

 

 

Period  Institution Registered 

members 

Value 

(Shares and 

Savings) 

Disbursed 

Loan 

Interest 

(Profit) 

generated 

Operation 

Expenses 

Int. 

Rate 

Repayment 

period 

2007- 

2008 

NBPZ 143 7,000,000    8% 24 months 

Fed. Poly 574 62,572,019 93,183,778 6,448,445 1,135,537 8% 20 months 

2008- 

2009 

NBPZ 274 20,000,000    8% 24 months 

Fed. Poly 526 83,406,209 113,554,208 8,571,484 1,186,891 8% 20 months 

2009- 

2010 

NBPZ No record 38,000,000 203 4,002,500 662,985 8% 24 months 

Fed. Poly 569 137,970,823 168,404,987 14,295,990 1,271,210 8% 20 months 
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Table 1; Showing a comparative analysis between the financial stand of the two cooperative societies 

Table 2;Showing a 

comparative analysis 

between the operations 

of the two cooperative 

societies 

FEDERAL POLYTECHNIC, BIDA NUHU BAMALI POLYTECHNIC, 

ZARIA 

Site Acquisition and 

demarcation 

The cooperative acquired sites through 

private treaties and demarcates into plots 

of similar sizes, after proper survey and 

planning in line with Town Planning 

Regulations for onward allocation to 

interested members at fixed prices. The 

cooperative also takes such plans to the 

Ministry of Lands and Survey in the state 

for onward regularization.  

The cooperative acquired sites through 

private treaties and demarcates into plots of 

similar sizes, after proper survey and 

planning in line with Town Planning 

Regulations for onward allocation to 

interested members at fixed prices. 

But the cooperative do not seek for plan 

approval and regularization through the 

Ministry of Lands and Survey.  

Facilities and Services The sites are serviced such as the provision 

of Electricity, Water, Access roads and 

perimeter walls are used in fencing the 

estates 

 Access roads and basic infrastructures are 

provided before allocating them to the 

beneficiaries 

Maximum loan A maximum of #2 million is given per 

applicant, although consideration is given 

to the earning capacity of the applicant 

A maximum of #1.5 million is given per 

applicant, although consideration is given to 

the earning capacity of the applicant 

Repayment period A maximum period of twenty (20) months A maximum period of twenty four (24) 

months 

Calculation of mortgage 

repayment amounts 

(Both Institutions adopt 

the same interest rate 

and also adopts the 

compound interest 

mode of interest 

calculation over the 

simple interest….the 

calculation is done in 

such a way that a 

percent (1%) of the 

outstanding balance is 

used progressively on a 

monthly basis) 

Staffs are expected to pay back the loans within two years using monthly 

deductions/installments ‘direct from salaries/source’. 

The calculation could be deduced from the example below. 

 

A housing loan of #2,000,000 was granted A.A Yakub by NUBA TCC at 8% interest rate 

payable within 5 years 

 

Solution  

 

Mortgage installment table = (i+s) 

                                                 12 

i.e {i+ ( 
i
/A-1)}                        =  0.08+ { 0.08/(1+0.08)^

2
-1} 

              12                                                   12 

 

0.08+ { 0.08/(1.1664-1)}           =  0.08+ ( 0.08/0.1664) 

              12                                             12 

0.08+0. 4808                          =  0.5608 

    12                                               12                        =       0.0469 

 

Thus, monthly installment; 

=0.020871 x 2,000,000          =  93,461.54 

Thus, yearly installment        =   93,461.54x 12        =      1,121,538.50 
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This can be shown in a table as follows; 

Table 3; Showing a simple example of the repayment table 

Month Balance of Loan 

(Unpaid) 

Interest Rate at 8% Balance of Loan and 

Interest (Unpaid) 

Monthly 

Installment 

0 2,000,000 0 2,000,000 0 

1 2,000,000 13333.33 2,013,333 93,462 

2 
1,919,871 13333.33 1,933,205 

93,462 

3 
1,839,743 13333.33 1,853,076 

93,462 

4 
1,759,614 13333.33 1,772,947 

93,462 

5 
1,679,485 13333.33 1,692,819 

93,462 

6 
1,599,357 13333.33 1,612,690 

93,462 

7 
1,519,228 13333.33 1,532,561 

93,462 

8 
1,439,099 13333.33 1,452,433 

93,462 

9 
1,358,971 13333.33 1,372,304 

93,462 

10 
1,278,842 13333.33 1,292,175 

93,462 

11 
1,198,713 13333.33 1,212,047 

93,462 

12 
1,118,585 13333.33 1,131,918 

93,462 

13 
1,038,456 6923.04 1,045,379 

93,462 

14 
951,917 6923.04 958,840 

93,462 

15 
865,378 6923.04 872,301 

93,462 

16 
778,839 6923.04 785,762 

93,462 

17 
692,300 6923.04 699,223 

93,462 

18 
605,761 6923.04 612,684 

93,462 

19 
519,222 6923.04 526,145 

93,462 

20 
432,683 6923.04 439,606 

93,462 

21 
346,144 6923.04 353,067 

93,462 

22 
259,605 6923.04 266,528 

93,462 

23 
173,066 6923.04 179,989 

93,462 

24 86,527 6923.04 93,450 93,462 

 

Such interests charged by the Cooperatives can not be compared to most other 

financial institutions that charged 2 digit interest rates such as 1
st
 Bank of Nigeria Plc 

that charges between 18-22 percent. Assuming the same 2,000,000 is to be borrowed 

on 20% interest; 

Mortgage installment table  =    (i+s) 

                                                                   12 

i.e {i+ ( 
i
/A-1)}   =  0.2+ { 0.2/(1+0.2)^

2
-1} 

              12            12 

               

0.2+ { 0.2/(1.44-1)}  =  0.2+ ( 0.2/0.44) 

  12         12 
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0.2+0.4545   =  0.6545 

        12               12     =

 0.0545 

Thus, monthly installment; 

=  0.0545 x 2,000,000         =  109,091, while yearly will amount to     

1,309,090 

 

Table 4; Showing a comparative table analyzing the effect is shown below; 

M
o
n
th

 

Balance  

of Loan 

(Unpaid) 

@8% 

Balance  

of Loan 

(Unpaid) 

@20% 

Interest 

Rate at 

@8% 

Interest 

Rate at 

@20% 

Percentage 

difference 

between the 

Interest 
charged 

Balance of 

Loan and 

Interest 

(Unpaid) 
@8% 

Balance of 

Loan and 

Interest 

(Unpaid) 
@20% 

Monthly 

Installment 

@8% 

Monthly 

Installment 

@20% 

0 2,000,000 2000000 0 0 0 2,000,000  0  

1 
2,000,000 

2000000 
13333.33 

33333.33 -150 
2,013,333 

2033333.33 93,462 109,091 

2 
1,919,871 

1,924,242 
13333.33 

33333.33 -150 
1,933,205 

1957575.66 93,462 109,091 

3 
1,839,743 

1,848,485 
13333.33 

33333.33 -150 
1,853,076 

1881817.99 93,462 109,091 

4 
1,759,614 

1,772,727 
13333.33 

33333.33 -150 
1,772,947 

1806060.32 93,462 109,091 

5 
1,679,485 

1,696,969 
13333.33 

33333.33 -150 
1,692,819 

1730302.65 93,462 109,091 

6 
1,599,357 

1,621,212 
13333.33 

33333.33 -150 
1,612,690 

1654544.98 93,462 109,091 

7 
1,519,228 

1,545,454 
13333.33 

33333.33 -150 
1,532,561 

1578787.31 93,462 109,091 

8 
1,439,099 

1,469,696 
13333.33 

33333.33 -150 
1,452,433 

1503029.64 93,462 109,091 

9 
1,358,971 

1,393,939 
13333.33 

33333.33 -150 
1,372,304 

1427271.97 93,462 109,091 

10 
1,278,842 

1,318,181 
13333.33 

33333.33 -150 
1,292,175 

1351514.3 93,462 109,091 

11 
1,198,713 

1,242,423 
13333.33 

33333.33 -150 
1,212,047 

1275756.63 93,462 109,091 

12 
1,118,585 

1,166,666 
13333.33 

33333.33 -150 
1,131,918 

1199998.96 93,462 109,091 

13 
1,038,456 

1,090,908 
6923.04 18,182 

-162 
1,045,379 

1109089.76 93,462 109,091 

14 
951,917 

999,999 
6923.04 18,182 

-162 
958,840 

1018180.56 93,462 109,091 

15 
865,378 

909,090 
6923.04 18,182 

-162 
872,301 

927271.36 93,462 109,091 

16 
778,839 

818,180 
6923.04 18,182 

-162 
785,762 

836362.16 93,462 109,091 

17 
692,300 

727,271 
6923.04 18,182 

-162 
699,223 

745452.96 93,462 109,091 

18 
605,761 

636,362 
6923.04 18,182 

-162 
612,684 

654543.76 93,462 109,091 

19 
519,222 

545,453 
6923.04 18,182 

-162 
526,145 

563634.56 93,462 109,091 

20 
432,683 

454,544 
6923.04 18,182 

-162 
439,606 

472725.36 93,462 109,091 

21 
346,144 

363,634 
6923.04 18,182 

-162 
353,067 

381816.16 93,462 109,091 

22 
259,605 

272,725 
6923.04 18,182 

-162 
266,528 

290906.96 93,462 109,091 

23 
173,066 

181,816 
6923.04 18,182 

-162 
179,989 

199997.76 93,462 109,091 

24 
86,527 

90,907 
6923.04 18,182 

-162 
93,450 

109088.56 93,462 109,091 

 

RECOMMENDATIONS 

Civilization has led man to realize the huge wisdom in the idea of consolidating 

efforts to achieve a purpose which would otherwise have been impossible as 

individuals. This underscores the general existence of housing cooperatives since 

Hosing development on equity fund has proven to be impossible for most of citizens 

in countries like ours, staff of organizations, most especially the academia should be 

encouraged to form housing Cooperatives as all staff should be encouraged to 

patronize the Cooperative so as to own not just their own land but homes so that by 
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the next 10-15 years, no staff of higher institution of learning would still be left 

without a shelter of his own, a place he can proudly retire to at the end of his service. 

Secondly, staff of the relevant departments in each of these institutions could be used 

so as to achieve a relatively low labour cost. For example, in the acquisition of sites, 

the Estate Management departments could be used as he would be able to choose the 

best location with relatively good value for appropriate developments using his 

investment appraisal techniques and for the fact that they are versatile in the real estate 

market, they could serve as the project managers advising on the type of housing units 

to be provided and liaising with the architects on best and economical materials to be 

used in the design and specification to be able to achieve the desired results; the 

calculation of the mortgage instalment repayments, the architects could be used for the 

designs etc. Furthermore, Funds generated from the members of the cooperatives may 

often not be adequate to cater for the generality of the members, but with a registered 

cooperative society, accessing funds through formal means most especially the 

Pension Funds and the National Housing Funds (which gives loans on 6% interest 

rates) may be relatively easier as so much fund is lying with these bodies unutilized, 

and the primary aim of such funds is for the development of the housing sector.  

Another viable, but yet unexplored alternative by government to stimulate a large 

scale housing procurement scheme is to effect an upward review of workers wage 

with the sole purpose of channelling the marginal income from such review in 

servicing housing loan acquired from cooperatives. In this arrangement, the 

prospective house owner would access loan from his cooperative so that the expected 

rise in pay would be remitted in service of the debt. The method has a dual advantage 

of stripping off the economic burden on the household as well as entrenching the 

financial discipline required for loan servicing. 

CONCLUSION 

This paper addresses housing cooperative as an alternative to housing provision to the 

low-income earners in Nigeria in view of their economically disadvantaged   position 

coupled with the inability of the government to provide adequate housing to its 

teeming populace. Thus the paper shows that cooperative societies have provided 

shelter in most african settings and atleast finance as seen in the two case studies to a 

substantial number of people enabling them to own their personal homes at very low 

cost members of these Cooperatives have been able to enjoy housing loans for the 

construction of their own housing units and the Cooperatives have also engaged in 

land acquisition, processing of land title documents and building materials 

acquisitions for its members. However, beyond the financial provisions at low cost, 

this paper posits that construction undertaken by these housing cooperatives will 

enhance the members chances of owning theirs homes much easier. Thus, Cooperative 

Housing should be encouraged because most individuals are able to achieve/perform 

through cooperative societies. 
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APPENDIX 

Fig 1; Showing an ongoing residential development in the Wusasa layout, Zaria 

 

Fig 2; Showing some of the demarcated plots of land in sayen-lemu layout, Zaria 

 

Fig 3; Showing the layout plan of sayen-lemu along Zaria-Kaduna Express way, Zaria 

http://urbanpolicy.berkeley.edu/pdf/QRJEP04PB.pdf
http://www.un-habitat.org/
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Fig 4; Showing the layout plan of Wusasa, Zaria 

 

Fig 5; Showing the layout plan of Shabakolo in Bida 
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THE EFFECTS OF GHANA’S OIL DISCOVERY ON 

LAND AND HOUSE PRICES ON COMMUNITIES 

NEAREST TO THE OIL FILED IN GHANA (CASE 

STUDY: KUMASI AND SEKONDI-TAKORADI) - 

YALLEY, P. P. AND OFORI-DARKO, J 

P. P. Yalley1 and J. Ofori-Darko 2 
Design and Technology Department, College of Technology Education Kumasi, University of 

Education Winneba, Ghana 

The announcement of the oil discovery in the Tano Basin in the Western Region of 

Ghana immediately brought an astronomical increased in cost of houses and land in 

Sekondi-Takoradi metropolis. A study was conducted to investigate the land and 

housing prices in two cities with almost the same housing and land prices before the 

oil discovery in Ghana in 2007, namely; Sekondi-Takoradi, representing the 

communities close to the oil field and Kumasi representing communities far from the 

oil field. Questionnaire was designed and administered to collect data from Estate 

Agents, landlords, tenants and land owners in both metropolises. In addition 

personnel from Land Commissions and Land Valuation Board some tenants and 

landlords in both metropolises were interviewed. It emerged from the studies that 

between 2007 and 2011 the average increased in land prices were 567 % and 267% 

respectively in Sekondi-Takoradi and Kumasi Metropolises. Within the same period 

the percentages increased in land prices in the two Metropolises were 200% and 

100% in Sekondi-Takoradi and Kumasi respectively. The results support the 

conclusion that the discovery of oil has brought an upward review of prices of all 

items, goods and services being provided in the Sekondi-Takoradi Metropolis. 

Landlords are charging exorbitant prices on their houses which in most cases resulting 

in ejection of tenants. The sudden upsurge of the land and house demand and prices in 

the Sekondi-Takoradi has awakened the interest of a lot of claimants to lands in the 

metropolis, which has resulted in fierce dispute among the contending parties as well 

as the investors.                                                   

 Keywords: houses, land, Kumasi, Sekondi-Takoradi, oil  

INTRODUCTION 

On 18
th

 June, 2007 a consortium of oil Companies- Kosmos, Tullow, Anadarko 

Petroleum, Sabre oil  and Gas in conjunction with Ghana National Petroleum 

Cooperation (GNPC) announced the discovery of oil and gas accumulation in the 

territorial waters of Ghana 33 miles off the shores to the West of Cape Three Points in 

the Ahanta West District of the Western Region, Ghana, as reported in the Ghanaian 

Daily graphic by Joseph Kofi Adda. Though the oil and gas accumulations are 

discovered miles into the sea, there exists an intractable link between the discovery 

and land investment in the area especially Sekondi-Takoradi the administrative capital 

of Western Region. Primarily the Government, Corporate Bodies and individuals 

would require land in these areas for various activities. These investments would 
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generally be classified under residential, commercial, industrial as well as other uses. 

Since proximity is a crucial issue in investments, towns within the immediate environs 

and the catchments area in general have become the focal point of most land investors. 

For instance the daily graphic reported on 8
th

 March, 2008 of a “massive rush for 

lands in the Western Region especially Takoradi and Cape Three Points area by 

speculators, private individuals and cooperate bodies”.  

BACKGROUND OF THE STUDY AREAS 

Sekondi-Takoradi is used to represent communities nearest to the oil field. 

Communities along the coast of Western and Central Regions of Ghana are considered 

to be the communities closed to the oil fields of Ghana. These include Cape Coast, 

Sekondi-Takoradi Axim etc. Sekondi-Takoradi known as the twin city and is the 

gateway to the west coast and is located in the south-western part of Ghana, about 218 

km to the west of Accra, and has an area of 334.33 km
2.

 It is the administrative capital 

of the Western Region. The Twin City is linked by rail and road to Accra and Kumasi; 

the two largest cities in the country. Sekondi-Takoradi which was originally two 

separate towns lying just few kilometres apart was combined in 1946 into a twin city. 

Sekondi is a mixture of old and new buildings on a hilly site, extending to the 

seashore. Takoradi is a well-planned city with modern buildings and tree-shaded 

residential areas. In 1928 a harbour was built at Takoradi which made the city the 

most important commercial town in the country until the opening of the Tema 

Harbour in 1961. Prior to the opening of the Tema Harbour and when a Ghana railway 

was fully functioning, there was migration of people all over the country to Sekondi-

Takoradi which brought on a cultural and tribal diversity to the area. The metropolis 

experiences an equatorial type of climate with high temperatures ranging from 22
o
C to 

33
o
C. 

Kumasi also a metropolis was used to represent communities far from the oil field. 

According to the Ghana’s Demographic Characteristics Kumasi (historically spelled 

Comassie) is a city in southern central Ghana's Ashanti region. It is located near Lake 

Bosomtwe, in the Rain Forest Region about 250 kilometres northwest of Accra. 

Kumasi is approximately 480 km north of the Equator and 160 km north of the Gulf of 

Guinea. It is popularly known as "The Garden City" or "heart beat" of Ghana because 

of its many beautiful species of flowers and plants. Due to large gold deposits that 

have been mined in the area, Kumasi has been among the wealthier cities in Ghana. 

The city's major exports are hardwood and cocoa. Kumasi has 50% of the timber 

industry in Ghana, with more than 4,000 employed in the business. Kumasi features a 

tropical wet and dry climate, with relatively constant temperatures throughout the 

course of the year. 

PROBLEM STATEMENT 

Obeng-Odoom (2009), in his paper ‘Oil and Urban Development in Ghana’ analysed 

the possible implications of oil exploration on Ghanaian cities in the context of 

existing urban policy. The paper argues that oil would accelerate the rate of 

urbanisation both within and without the cities where oil will be mined. There will be 

opportunities for construction activities and cheap fuel. But these opportunities, the 

paper reveals, would have adverse effects on the environment and the equitable 

distribution of urban resources. Earlier studies by Edem (2011) predicted some 

expected impact of the oil discovery in Takoradi on land use patterns and growth of 

the city. Currently there is little research on the urban and spatial dimensions of the 

discovery of oil in Ghana. There is therefore the need for verification of such adverse 

http://en.wikipedia.org/wiki/City
http://en.wikipedia.org/wiki/Ghana
http://en.wikipedia.org/wiki/Ashanti_region
http://en.wikipedia.org/wiki/Lake_Bosomtwe
http://en.wikipedia.org/wiki/Lake_Bosomtwe
http://en.wikipedia.org/wiki/Accra
http://en.wikipedia.org/wiki/The_Equator
http://en.wikipedia.org/wiki/Gulf_of_Guinea
http://en.wikipedia.org/wiki/Gulf_of_Guinea
http://en.wikipedia.org/wiki/Gold
http://en.wikipedia.org/wiki/Hardwood
http://en.wikipedia.org/wiki/Cocoa_bean
http://en.wikipedia.org/wiki/Tropical_wet_and_dry_climate
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impact of the oil discovery on land, house and socio-economic life predicted by earlier 

authors. 

The aims of this study were to investigate into the impact of the Ghana’s oil discovery 

on land and housing prices in communities closed to the oil field using Sekondi-

Takoradi as typified example. This research objectives were to undertake comparative 

studies on land and houses prices, in Kumasi and Sekondi-Takoradi metropolises 

before and after the Ghana’s oil discovery and found out to what extent the oil 

discovery had influenced the land and housing prices in the oil city (Sekondi-

Takoradi)  

HOUSING SITUATION IN GHANA 

Housing is an important issue which has a tremendous impact on the socio-economic 

development of every nation. It is very important in any economy and provides 

security to societies, communities and families. The declaration at the first United 

Nations centre for Human Settlement Conference (Habitat I) held in 1976 in 

Vancouver, Canada, expressed the commitments of Government the world over to 

address the problems of housing and human development. This was reiterated at the 

Habitat II conference in Istanbul, Turkey in 1996. The Istanbul declaration, among 

others, endorsed the universal goal of ensuring adequate shelter for all and making 

settlement safer and more conducive for human habitation. 

Ghana like many other developing countries is facing an acute housing problem. 

Whereas the country’s population is increasing at the rate of 2.7 per annum, the 

increase in housing stock is unable to keep pace and the situation is worsening (Ghana 

Statistical Service, 2000). Recent Statistics obtained from the Ministry of Works, 

Housing and Water Resources indicate that there is an absolute shortage of 400,000 

units of houses nationwide. It is further estimated that to replace this shortfall annual 

national housing delivery should be approximately 120,000 housing units. The supply 

capacity nationally is 42,000 units per annum. Thus 60 per cent of the national 

requirement remains unsatisfied each year. 

Rapid population growth and increasing urbanization coupled with continuous flow of 

people from the hinterland to the cities in search of non-existing jobs have led to 

overcrowding, increased homelessness and overstressed of existing infrastructures and 

services in the cities. Most residents in Ghanaian cities encounter serious 

accommodation problems as they desperately look for decent and reasonably priced 

houses to rent. The reason being that the population in the cities outnumbers the 

houses available, and this has resulted in increased slumps in the cites of Ghana. 

Sekondi-Takoradi Metropolis, particularly Takoradi, also has very huge compound 

houses with single rooms and shared toilet and bath facilities, which are rented out to 

several individuals or families, either in single room or two or maximum three-room 

entities. Most were built in the cocoa and timber economic boom years of the late 

1950s and early 1960s. The low income group or single household members normally 

rent such rooms. Some of these houses can have as many as 40 rooms in the entire 

building, and there can be as many as 100 persons living in any one such building. 

This phenomenon contributes significantly to the very high households per house ratio 

in that district. There is therefore congestion in many houses, creating an inner-city 

slum situation. The high population per house of 10.2 in the metropolis also confirms 

this. In recent times, some of these houses have been converted into low class hotels 

and restaurants or office buildings due to high maintenance costs which cannot be met 
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from the meagre rents paid by the low-income tenants and the oil discovery in the 

Region which has made hotel accommodation a high demand 

(http://www.ghanadistricts.com/districts/) 

AFFORDABILITY OF HOUSING IN GHANA  

 Affordability is the ability to pay for housing. Affordability looks at whether the 

form, technology and cost of housing are compatible with income flow of the 

prospective consumer of housing. Affordable housing is a dwelling where the total 

housing is affordable to those living in that housing unit.  

According to the United Nations Global Report on Human settlements the cost of a 

complete dwelling could be 2.5 to 6 times the average annual salary (Okpala et al 

2006). Household income is usually allocated to a number of competing uses such as 

food, cloth, education, health care, transportation and all other needs necessary to 

maintain a good and healthy life of the household within a given Scio-economics and 

cultural environment. Rent costs vary across urban and rural regions in Ghana. The 

Estimated average cost of rent in the cities is between one hundred and two hundred 

Ghana cedi per two bed room facility per month, which is approximately $80-$120. 

The average household could be paying rents that exceed the household’s annual 

income in the cities, especially where payment of rent is demanded from one to five 

years advanced by Land Lords. The African Union for Housing Finance has reported 

that demand for housing is significantly higher in the major cities in Ghana. The 

shortage in housing stock poses a major barrier to affordable and accessible housing in 

Ghana.  

PUBLIC POLICY RESPONSE TO THE HOUSING PROBLEMS 

 The right to housing has never been considered a critical issue in Ghana’s 

development framework. This as a result has brought about a series of fragmented 

policies rather than a holistic and comprehensive vision to deal with the complexities 

of housing since independence. Various attempts have been made by Governments in 

the past to resolve the problem of housing through the promotion of low cost housing 

projects, Creation of State agencies, building societies, and roof and wall protection 

loan schemes among others. Successive Government’s intervention and response to 

housing problem in the past was geared towards direct state delivery of housing units. 

The policy on housing at the time was centralized with subsidy packages made 

available to increase ownership of houses in the country by giving loans from the 

public coffers to people to build houses: thus over 10,000 government bungalows, 

quarters and residences were built in this way. 

Government also instituted the Roof Loans Schemes Funded from public coffers to 

assist rural people to rehabilitate or complete their houses. The Government’s, 

however, changed her role from direct provider to that of facilitator and enabler to 

assisting the private sector to increase its output. The facilitation role is in the form of 

promoting greater access to finance, land with good title, and provision of necessary 

regulatory framework to guide development, provision of adequate incentives for 

investors in the housing sector and technical support and training. The liberalization of 

the housing sector led to the conversion of The State Housing Corporation to a limited 

liability Company and the creation of The Ghana Real Estate Developers Association 

(GREDA) and the Home Finance Company (HCF).  
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 RENT CONTROL ACT AND RENTAL SYSTEMS IN GHANA 

The Rent Control Act of 1963 has a lot of subsections, but this research is limited to 

review the subsections relating to Rent Control Division, landlords and tenant 

relationship. 

Under the Ministry of Water Resources Works and Housing (MWWH) is the Rent 

Control Division (RCD) which was established under the Rent Act of 1963 to be 

responsible for monitoring and establishment of guidelines relating to regulations of 

Landlords/Tenants relationships to create enabling environment for socio-economic 

development of the state. The Rent Control Division comes into play when conflicts 

between Landlords and Tenants cannot be settled amicably. It started its operations in 

the year 1963 under the Rent Law or Act 220, and has offices in all the ten (10) 

regional capitals of Ghana.  

According to Hefley, D. (1998), the only legal way to remove or evict a tenant from a 

rented property, no matter the reason, is with a court order writ of restriction and the 

Rent Control Division when working effectively would ensure that this provision is 

adhered to. Eviction of Tenants has been a problem in Ghana, especially when the 

landlord is dealing with low-income earners as Tenants. This results in frequent 

disputes between the Landlords and Tenants. The Rent Control Division is the 

primary authority responsible for solving these disputes between Landlords, Tenants 

and other persons with interest in the premises.  

In the opinion of the current researchers, regulation of rent is necessary in order to 

prevent Tenants from paying unfair rents and also to allow as many individuals as 

possible to have access to good housing. This notwithstanding, the regulation could be 

unfair to the property owners, since in most cases, they may not be allowed to charge 

realistic rent to have quick returns for their investments. If the latter happens, there 

will be shortage of houses available for renting since Landlords may not be prepared 

to give their houses for rent. Nonetheless monitoring and regulating rent related 

activities are in many cases necessary since this may reduce unnecessary eviction of 

Tenants.  

The authors fully agree with Keating et al. (1998) that the right to housing has never 

been considered a critical issue in Ghana’s development framework. This has resulted 

in a series of fragmented policies rather than a holistic, comprehensive vision to deal 

with the complexities of housing since independence. The Rent Act forbids Landlords 

to demand more than six months’ rent advance or deposit to secure a property. 

RESEARCH METHODS   

 Combination of quantitative and qualitative research methodology was used in this 

research Data obtained for this research was limited to developer, landlords, and 

landowner in six selected communities, three each from Kumasi and Sekondi-

Takoradi Metropolises through questionnaire survey. The communities were Airport 

Ridge, Race course Ridge, and Asakae, in Sekondi-Takoradi metropolis and Ahodwo, 

Abrepo, Atwima-Koforidua in Kumasi Metropolis. The communities selected are 

relatively well developed among the respective residential classes under consideration. 

The residential classes under consideration are first, second classes and newly 

developing areas. The questionnaire was design on initial literature review on land and 

housing situation in Ghana. In order to evaluate the clarity and how respondents were 

going to answer the questions, a pilot survey was conducted. The pilot survey was sent 

to eight professionals in Land and housing administration in Kumasi and Sekondi, of 



 Yalley and Ofori-Darko 

1448 

which four were returned within five days, representing a response rate of 50%. No 

major changes were made to the questions after the pilot survey before officially 

administering the questionnaire. In all, a total of 60 questionnaires were distributed in 

the two metropolises. The respondents were estate agents, personnel from land 

commission and Land Evaluation board, land lords and tenants.  Forty eight valid 

responses out of the total number were received at the end of a four week period 

representing a response rate of 75%. The questionnaire had four sets of questions:  

1. Respondent characteristics: Demographics on the respondent’s professional 

background, organization’ 

2. Land prices: -issue relating to price of land and location before and after the Ghana 

oil discovery. 

3. Housing prices –-issue relating to house prices, housing type and location before 

and after the Ghana oil discovery.  

4. Issues relating to socio economic impact of Housing price on residents in the case 

study areas  

In addition to the questionnaire, interview was conducted. Twenty tenants, ten 

landlords and two officials from Rent Control Division from Takoradi were 

interviewed; among them were 15 tenants who were victims of eviction. In all 32 

people were interviewed. The interview sought to find out the causes of conflicts 

between tenants and their respective land lords and eventual eviction. A market survey 

was also conducted in Kumasi, Accra and Takoradi to ascertain the degree of the 

impact of oil discovery has on the communities nearest to the oil field.  

RESULTS AND DISCUSSION 

Analysis of land prices 

This section analysis the rates of changes in the land prices in Kumasi and Sekondi 

Takoradi Metropolises. Table 1contains detailed record of the land prices for the 

period under review. Land value is defined as the price and the cost of documentation 

of a parcel of land. 

CRA- Class of residential area,  NDA Newly Developing Area 

It could be seen from Table 1 that there were almost two times increased in land prices 

within a year after the Announcement of the Ghana’s oil discovery for all classes of 

residential areas in Sekondi-Takoradi metropolis. However, the trend was slowed 

down in subsequent years. In contrast, the trend of increased in land prices in Kumasi 

Metropolis was consistent throughout the period under review, an average of about 

30% increased yearly for all classes of residential areas. Figure 1Compars the 

percentages increased in land prices between 2007 and 2011 in the two Metropolises. 

It was found out that the increased in land prices in Sekondi-Takoradi Metropolis was 

800%, 400% and 500% for first class, second class and newly developing areas 

respectively. While, in her counterpart, metropolis the increased were 300%, 200% 

and 300% for first class, second class and newly developing areas respectively. In a 

nut shell between 2007 and 2011 the average increased in land prices from 4,000 to 

29,000 Ghana Cedis about 567 % in Sekondi-Takoradi Metropolis .and from 5,000 to 

17,000 Ghana Cedis about 267% in respectively for and Kumasi Metropolis 
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Table 1 Average Land prices per Plot of land in Kumasi and Sekondi-Takoradi 
Kumasi Sekondi-Takoradi 

Residential  
Area 

CRA land prices (x 103 Gh. Cedis) Residential  
Area 

CRA land prices (x 103 Gh. Cedis) 

‘07 ‘08 ‘09 ‘10 ‘11 ‘07 ‘08 ‘09 ‘10 ‘11 

Ahodwo 1st  9 12 18 27 35 Airport ridge 1st  8 18 30 50 65 

Abrepo 2nd  4 5 6.5 8.5  12 Race course 2nd  3.0 6 7 9 15 
Atwima- 

Koforidua 

NDA 2 2.5 3.0 5.0 6.0 Assakae  NDA 1.0 1.5 3 5 6.0 

Average  5 6.5 9.2 13.3 17 Average  4 8.2 13.3 21 29 
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Figure 1. Average percentages increased in land prices in selected communities in 

STMA and KMA 

Again it was clear from Table 1 and Figure 1 that in the year 2007 the average price of 

land in Kumasi Metropolis was 5,000.00  Ghana cedis which was slightly higher than 

that of Sekondi-Takoradi, of 4,000 Ghana cedis. However, within a year, after the 

announcement of the Ghana’s oil discovery, the pattern of land prices changed. For 

instance, in the year 2008, the average increased in land prices in Sekondi-Takoradi 

metropolis and Kumasi metropolis was 100% and 30% respectively.  

Analysis of House Prices 

Table 2 details the housing prices in the case study areas. The average prices of three 

bed room apartments in the case study areas were used in the studies. It was pointed 

out by experts in the land and housing industries that three bed rooms apartment were 

the most preferred ones, hence they were used for this research. Nonetheless, other 

forms of apartment were also studied and the findings are briefly discussed in the 

Discussion section.  

It was clear from Table 2 that in the year 2007 the prices of three bed room apartment 

in Kumasi and Sekondi-Takoradi Metropolises were the same for all classes of 

residence. In the year 2008, immediately after the announcement of the Ghana’s oil 

discovery the house prices in Sekondi-Takoradi metropolis were doubled, while that 

of Kumasi metropolis were increased by 20% on the average. The trend was the same 

for other forms of housing units which were investigated during the studies.  
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Table 2 House prices of three bed room apartments in Kumasi and Sekondi-Takoradi 
Kumasi metropolis Sekondi-Takoradi metropolis 

Residential  
Area 

CRA land prices 
(x103 Ghana Cedis) 

Residential  
Area 

CRA land prices 
(x103 Ghana 

Cedis) 

200
7 

20
08 

2011   200
7 

2008 2011 

Ahodwo 1st  50 60 100 Airport ridge 1st 50 100 150 

Abrepo 2nd  30 35 60 Race course Ridge 2nd 30 60 90 

Atwima- 
Koforidua 

 

 

NDA 20 25 40 Assakae 
 

NDA 20 50 60 

Average  33.3 40 66.7   33.

3 

70 100 
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Figure 2. Average percentages increased in house prices in selected            communities in STMA and KMA 

Comparing the percentages increased in land prices between 2007 and 2011 in the two 

Metropolises, as indicated in Figure 2, it was found out that the increased in house 

prices in Sekondi-Takoradi and Kumasi Metropolises were 200% and 100% 

respectively. 

Eviction of tenants 

Interviews were conducted with the view to finding the reasons for evictions, the 

reaction of tenants, and the intervention by the Rent Control Department. Some of the 

reasons for eviction were conflicting. While, tenants assert that the major reason for 

eviction was unreasonably charged of rent by landlords, the Landlords maintained that 

the misconduct of Tenants and their dependents was the main reason for eviction. The 

15 tenants who had been previously evicted added with emotion that some landlords 

have taken advantage of their tenants’ ignorance of the Rent Act to evict tenants. 

However, both Landlords and Tenants interviewed accepted the fact that payments of 

subsequent rent advance and recovery of possession after the expiration of the initial 

rent advance were some of the major reasons of conflicts between the two parties and 

subsequent eviction. Thirty interviewees (all the landlords and tenants) agreed that 

delay in rent payment was a source of conflict, which most often leads to eviction of 
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tenants. When asked, whether there were any intervention from Rent Control office to 

resolve conflict between landlord and tenants. Some Landlords said that some Officers 

from Rent Control Division took side in favour of Tenants when there were cases to 

be arbitrated by such Officers. On the other hand, Tenants who had been victims of 

eviction also accused the Rent Control Division of given unfair judgment in favour of 

Landlords. The Rent Control Officers denied the accusation from both tenants and 

Landlords. 

It also came to light that, some houses were not conducive for rental purposes and that 

Rent Control Officers did not conduct routine checks on houses for rents. These 

accusations were not denied by the office of the Rent Control Division. They rather 

explained that these were due to lack of logistics.  

DISCUSSION 

The discovery of oil has brought in its wake an upward review of prices of all items, 

goods and services being provided in the Sekondi-Takoradi metropolis now known as 

the oil city. The most affected items include food, office and residential 

accommodation as well as land for housing development. To bring the issue down to 

basics, a quick comparison of food prices shows that many native Takoradians may 

not be able to cope. A large sized grilled tilapia dish costs GH¢8 in Accra, GH¢8 in 

Kumasi but GH¢10 in Takoradi at similar eateries. Prices of foodstuff and other items 

at the Takoradi Market circle have increased sharply, compared to other cities, the 

survey has revealed that the prices of items, like maize, groundnut, beans and millet 

are GH¢2.00, GH¢5.50, GH¢3.50 and GH¢2.50 per “olonka”,(a measuring tin) 

respectively in Kumasi and Accra, while, in Takoradi the prices are GH¢3.00, 

GH¢7.50p, GH¢4.80 and GH¢3.50p respectively. A bunch of plantain which is sold at 

five and six Ghana Cedis in Kumasi and Accra respectively is selling at between 

GH¢10 and GH¢15 for large ones with the least cost of a medium size tuber of yam 

being GH¢4.00 compared to that of Kumasi price of GH¢2.50. A sack of cassava is 

about GH¢15.00 in Kumasi is selling at GH¢20.00 in Takoradi. Prices of tomatoes 

and eggs were however stable. At the meat shop, a pound of both mutton and beef was 

selling for GH¢4.50p in Takoradi compared to Kumasi and Accra of GH¢4.00. Prices 

of other items such as rice, oil and sugar are higher in Takoradi than its counterpart 

cities and traders expressed concern about the daily increases of such items in 

Takoradi.  

Arable lands in communities closed to the oil field, like Axim, Agona Nkwanta, 

Sekondi-Takoradi etc. have been bought by oil companies and real Estate developers 

and have converted them into non-agriculture uses like industries, housing and offices 

accommodation, hotels, etc, resulting in imports of foods from other Regions and 

District, resulting in high cost of food prices due to transportation cost.  

The results of this studies depicts that, before the Ghana’s oil find in 2007, the land 

prices in the Sekondi-Takoradi metropolis were lower than the prices in the Kumasi 

metropolis. By December, 2011 a buyer in Sekondi-Takoradi Metropolis had to pay 

about two and one and half times more for the same parcel of land in Kumasi 

Metropolis for first and second class residential areas respectively. The current 

situation in Sekondi-Takoradi metropolis might be due the emerging petroleum 

industry in the Sekondi-Takoradi metropolis which has made land acquisition a 

lucrative venture for land owners. Due to urgent need of land by oil and oil related 

companies, some open spaces in Takoradi have been offered for the construction of 
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office accommodation for oil or oil related companies and shopping malls. This has 

awakened the interest of a lot of claimants to lands in the metropolis. 

The high cost of land in the Sekondi-Takoradi metropolis has eventually affected the 

prices of housing properties in the metropolis. It is evident that 2007 the prices for 

three bed room and other forms of apartments in Kumasi and Sekondi-Takoradi 

Metropolises were the same. However, from 2007 to 2011, the house prices in 

Sekondi-Takoradi metropolis were trebled, while those in Kumasi metropolis were 

doubled. As the prices of housed has direct impact on rent, this would mean that, a 

tenant in Sekondi-Takoradi would pay 50% more in rent than a tenant in Kumasi 

metropolis for a similar apartment and residential area. There no doubt it was reported 

in Ghana’s business news (2008), that Landlords in Sekondi Takoradi Metropolis are 

charging exorbitant prices on their houses (http://www.ghanabusinessnews.com). The 

study found that, on average, a three-bedroom house for a middle class family could 

be rented in 2007 for GH¢80 a month in Kumasi and Takoradi. Average national 

inflation rates of 10.7 per cent in 2007 and 8.7 per cent in 2011 should have resulted 

in the same property renting for GH¢150, (which is the case in Kumasi) all other 

factors excluded. However, rent is now between GH¢250-350 for the same type of 

property in Takoradi. 

It was also discovered that generally, landlord in Kumasi metropolis were demanding 

two or three years advanced rent payments, while, landlords in Sekondi-Takoradi 

Metropolis were demanding an advance rent payment between three and five years. 

The high cost in rent and more number year required by landlord as rent advance in 

has made it difficult sometimes impossible for Tenants’ of low income earners group 

to pay for another rent advance when their  rents advance payment expires. This has 

resulted in ejection of tenants in Sekondi-Takoradi Metropolis.  

Eviction of tenants without any legal process and charging of rent advance beyond six 

month are contrarily to the Rent Act 220 of 1963 that forbids Landlords to demand 

more than six months’ rent advance or deposit to secure a property. Also according to 

Hefley, (1998), the only legal way to remove or evict a tenant from a rented property, 

no matter the reason, is with a court order writ of restriction. The Rent Control 

Division is mandated to ensure that rent law is enforced, which in most case it fails to 

do so. A study by Yalley et. al. (2011) on the activities of Rent Control Division using 

STMA as a case study discovered that the Rent Control Division in Sekondi-Takoradi 

is not equipped to enforce its mandate. The current study found out that there is little 

or no intervention from the office of the Rent Control Division to resolve eviction 

issues in Sekondi-Takoradi.  The authors are of the opinion that the weakness in the 

enforcement of the Rent Act is violation of human right to adequate housing. 

In the Sekondi-Takoradi metropolis, parcels of the same land are granted to different 

investors by the various claimants as was note during the study. The authors admit 

that this scenario is not peculiar to Sekondi-Takoradi metropolis alone. However, in 

Sekondi-Takoradi metropolis fierce dispute among the contending parties in very 

alarming. At least in the Authors’ opinion, this situation could be partly attributed to 

the oil discovery, since before the oil discovery, conflicting claims was not as frequent 

as now as confirmed during the studies. 
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CONCLUSION 

A study was conducted to investigate land and houses prices in Sekondi-Takoradi and 

Kumasi Metropolises, with the purpose of finding the effect of Ghana’s oil discovery 

on communities nearest to the oil field with Sekondi-Takoradi metropolis as a typified 

example. The results support the conclusion that there is high prices of goods and 

services, as well as residential and office accommodation and land prices. The 

Sekondi-Takoradi metropolis is now having the characteristics of gold mining 

communities and towns such as Tarkwa, Obuasi, Bibiani, Bogoso, Prestea, etc. The 

rampant eviction of tenants in Sekondi-Takoradi Metropolis is not attributed only to 

the fact that, tenants are unable to pay for rent advance but also landlords are 

encouraged by oil companies as well as financial and banking institutions who are 

ready to rent such houses. 

The unprecedented upward review of prices of all items, goods and services is not 

limited to Sekondi-Takoradi metropolis alone but also to the nearby communities, dis-

tricts and municipalities.  A study by Yalley et, al. (2011) reports that villagers in the 

western coastal areas nearest to the oil fields are complaining about rising costs of 

goods and services, pollution of water bodies, fishing restrictions, conversion of arable 

lands into non-agricultural purposes and a lack of opportunities in those areas. The 

situation becomes even more worrying when one considers the fact that jobs in the oil 

sector are reserved mainly for foreign expatriates and Ghanaians with the best 

educational qualifications and technical skills. If there is no intervention to streamline 

the sales and use of land in Sekondi-Takoradi metropolis and nearby communities, 

districts and municipalities, the livelihood of the people nearest to the oil field will be 

lost, while the low income earners in the Sekondi-Takoradi metropolis will be 

homeless, since they cannot afford to pay for rents.  

The study was primarily limited by its small sample communities. The community 

size could have been expanded by including more residential areas in the case study 

areas. The apartment’s type represented a narrow range of houses. A larger sample 

with more diversity of housing units would have benefited the results. The 

methodology could have also included interviewing Government’s officials from the 

Metropolitan Assemblies, Ministry of Land and Forestry, and Works and housing. 

This method could have added qualitative data and greater insight into the 

Government’s plans and policies towards the unprecedented trend of increased in land 

and house prices in the communities nearest to the oil field.  

The study recommends that the rent control division in Western Region and Ghana as 

a whole should be equipped to be able to enforce the Rent Control Act in order to 

regulate the rate of increased of rent and other housing related issues in Ghana. 
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Utilization of clay and literite as building materials has become a source of concern to 

all due to its effect on the social, economic and environment to the society. Rising 

population in developing nations like Nigeria has led to the demand and effective 

utilization of these gifted materials in constructions of housing, roads, dams, air 

fields, and others. This paper is aimed at examining the properties of laterite earth and 

clay for sustainable buildings. The literature findings are expected to benefit 

practitioners in the construction industry, stake holders and local users; towards 

effective utilization of these available raw building materials in construction industry. 

It will also encourage the need for further research on these two important materials 

in the construction industry. 

 Key words: clay, literate, materials, sustainable buildings, utilization 

INTRODUCTION 

Many benefits that are offered by laterite earth construction which is often 

underutilized in the developed world where the use of laterite earth as a low embodied 

material is often the case (Middendorf, 2001). Historically laterite earth has been the 

oldest and most widely known used building material and construction, has been the 

most important of all building materials (Legget, 2000). According to Middendorf 

(2001) recorded cases of the use of laterite bricks and clay dated back to Mesopotamia 

“around 8000 BC”. Laterite earth buildings avoid high energy demand and costs in the 

initial manufacturing and construction period, for their use in homes, dams, roads 

constructions and in their recycling process thus, it is not surprising that many people 

value laterite earth construction for the above reasons and their durability, cheapness 

and qualities: The principal reason for using laterite earth is its excellent sustainable 

characteristics in constructions and recycling process. These include, the efficient use 

of finite resources, minimizing pollution, waste and low carbon emissions especially 

in industrial countries. Laterite earth as a building material is available everywhere in 

the world and exists in many different compositions. It is most efficiently used in 

developing countries such as Kano, Kaduna and other cities in Northern Nigeria to 

house the greatest number of people with the least demand. However, it must be noted 

that laterite earth buildings are not a phenomenon only of the Third World countries, 

but also in developed countries (EBA New Zealand, 1998). 
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Many types of laterites are suitable for use as construction materials. To make 

effective use, it has to   examine their quality, and identify their characteristics, 

appropriateness for use in general constructions. Besides the addition and removal of 

certain constituents, several tests need to be carried out to ascertain its quality. 

Understanding the quality of laterite and clay we can use it as an ecological on site 

construction material. Different types of laterite and clay are suitable for use in civil 

and building constructions. More than two billion people live in buildings constructed 

of laterite earth and clay products mostly in Asia and Africa (Adam and Agib, 2001). 

To improve their quality, the selection of building materials should meet the local 

conditions of the area to be use by improving on existing structures or by building 

new structures. In the past, improving and developing the natural materials using new 

technology has created substitute materials. In addition, for energy requirement to 

produce adobe block is only 5 (kWh)/cubic meter, while it is about 1000 (kWh)/ cubic 

meter for fired brick and 400 to 500 (kWh)/ cubic meter for concrete block (Legget, 

2000).  Laterite earth structures are completely recyclable, so sun dried bricks return 

to the earth without polluting the soil (Rigassi, 2000). Using earth for such 

environmental buildings will be a strong component in the future of human Earth 

structures are completely recyclable, so sun dried bricks return to the earth without 

polluting the soil (Rigassi, 2000). Using earth for such environmental buildings will 

be a strong component in the future of humankind (Bossel, 1998; Hochella, 2002). 

Laterite earth as a building material is available everywhere in the world and exists in 

many different compositions. Therefore, there is need to investigate and examine the 

properties and quality of laterite and clay to produce sustainable buildings. 

AIM OF THE RESEARCH 

The main aim of this research is to investigate the properties and utilization of literate 

and clay for sustainable development in Kano and Kaduna metropolis, Nigeria. 

OBJECTIVES OF THE RESEARCH 

The specific objectives of the research include:  

i) To investigate the current problems associated with the utilization of literate and 

clay for sustainable building. 

 ii) To identify the factors militating against the utilization of clay and literate earth in 

building.  

iii) To indentify the requirements for improving use of clay and literate earth in 

sustainable buildings.  

iv) To develop a framework for improving utilization of clay and literate earth in 

sustainable buildings. 

THEORETICAL UNDERPINNING ON LITERATE AND CLAY 

AS CONSTRUCTION MATERIAS FOR SUSTAINABLE 

BUILDINGS 

 Literate and Clay as Building Materials 

The properties of clay which make it suitable for building purposes are its plasticity 

when wet and its ability to harden when dry.  These properties have been exploited for 

decades in the production of pots, water jars, ceramics, and clay bricks for house 

roofing in Hausa traditional dwellings. Any soil with clay content of over 15 % can be 

used as a raw material for building clay bricks.  According to (Adam and Agib, 2001), 
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any soil with grade of 15 % clay and above will begin to show clay properties. Clay 

bricks are usually categorized into concrete, calc silicate bricks, burnt-clay bricks, and 

traditional sun-dried clay bricks.  The traditional sun-dried clay brick is one of the 

major local building materials used in well construction. Clay is also used in the 

production of mud masonry units (tubali).  Another potential value of clay is in its 

utilization as a roofing material especially in flat and vaulted mud building of Hausa 

traditional houses.  Clay is also use to beautify houses. The clay used for sun-dried 

brick is commonly low grade, and is often mixed with sand and/or straw.  Fine 

grained clays are generally more plastic than coarse-grained types. To exploit the clay, 

the soil overburden is excavated to a recommendable depth.  This will expose a very 

compact layer of the residual clay raw material, which can be extracted by digging. 

Figure 1.1 shows the local method of used by the local people. Over 70 % of 

Nigerians   utilizes these natural construction materials. Therefore, there is need for 

further research on improving utilization of clay and laterite products for sustainable 

constructions by Governments, and construction industry. 

Local Methods for Construction with Laterite   

Kaduna and other locations within Kano State in Nigeria, abundant lateritic soil 

deposits exist which can be use for road, dam, construction and brick production. This 

potential material is not effectively utilized. Compared to sandcrete blocks, it is 

economic to use laterite for brick production because very little cement or gypsum is 

required while in clay no cement is need and the cost of transportation is eliminated as 

production takes place on site. Compared to fired clay bricks, the production of 

laterite bricks does not involve the firing process. To cure the laterite bricks, they are 

by covered with tarpaulin and waterproof devices thereby making the process to be 

more economical and environmental friendly. Laterite bricks are fire, sun and 

bulletproof resistant. laterite has been used for houses, schools mosques and 

monuments constructions from Ancient times and last over 1000 years (Ola, Solanke 

2000).  At present bricks from processed clays provide expensive houses, and other 

structures such as chimneys, blast furnace and incinerators. Houses built traditionally 

of clays laterites provide warm in winter and cool in hot sessions but have the problem 

of frequent rendering.  However, with the advent of improved technology in earth 

construction, clays will find a better place in the provision of affordable houses. 

As a result, the construction industry has now become more aware of the need to look 

critically to cheap and locally available materials which can be utilized in low cost 

houses and other constructions works such as farm buildings. Laterite soils are such a 

group of cheap locally available materials.  Though lateritic soils have been used in 

the construction industry purely as bricks masonry units and fired as a substitute for 

the fine and coarse aggregate in concrete, there have not been accepted standards for 

their performance characteristics. This may explain why there is still scepticism about 

their behaviour and hence acceptability. 
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Figure 1.1: Improved Local Methods of Laterite and Clay Utilization in Northern Nigeria 

Literates Classification 

Many researchers have reported marked differences in the behaviour of laterites from 

temperature zones.  Reasons for this have been those of the index tests for 

classification not being readily reproducible for laterite as well as their differing and 

unique mode of formation, and the environment under which they exist (Little, 2004; 

Alexander and Cady, 2001; Ola, 2004).  Accordingly, suggestion has been made to 

base classification of laterites on system other than those used for temperature soils 

zones.  Prominent among those proposed systems are those based on the mode of 

formation, parent material and degree of weathering (Gidigasu, 2001). Another 

important factor that is considered to be useful for identification and classification 

purposes is the mineralogical composition of laterites. The mineral composition of a 

laterite tends to classified it as a problem or non problem laterite, laterite of high 

swelling potential and other undesirable properties laterites soil may possess. The 

percentages of minerals in laterite gravels studied by Charman, (2000) were seen to be 

controlled by parent rock materials, climate, and degree of laterization, topography, 

vegetation and drainage. It is evident that environmental factors can change the 

mineralogical composition of laterite soils and hence their engineering properties and 

behaviour. Table 1: 1 presents typical classification of laterite soils. 
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Table 1.1   a Typical Classification of Lateritic Soils (Source: Adedokun, 2003) 

Age Recommended 

name 

Characteristics Equivalent terms in literature 

Immature 

(young) 

Plinthite Soil fabric containing a 

significant amount of laterite 

material. Hydrated oxides at 

the expense of some soil 

material. Unhardened nodules 

present, but may be slight 

evidence of concretionary 

development. 

Plinthite, laterite, lateritic 

clay. 

 Nodular 

laterite 

Distinct hard concretionary 

nodules present as separate 

particles. 

Laterite gravel, ironstone 

gravel, pisolitic gravel. 

 Honeycomb 

laterite 

Concretions have coalesced to 

form a porous structure which 

may be filled with soil 

material. 

Vesicular laterite, pisolitic 

ironstone, cellular ironstone, 

spaced pisolitic laterite. 

 Hardpan 

laterite 

Indurate laterite layer, massive 

and tough. 

Ferricrete, ironstone, laterite 

crust, vermiform laterite, 

packed pisolitic laterite. 

Mature 

(old) 

Secondary 

laterite 

May be nodular honeycomb or 

hardpan, but is result of 

erosion of pre-existing layer 

and may display brecciate 

apprise.  

 

 

Potential Utilization of Literates and Clay in Nigeria 

In developing countries such as Nigeria, the need for locally manufactured building 

materials can hardly be overemphasized because there is an imbalance between the 

demands for housing with the use of expensive conventional building materials 

compared with traditional building materials. To address this situation, attention has 

been focused on low cost alternative building materials. Clay has been a treasure to 

mankind from time immemorial and is the cradle of our present technological 

building.  Almost all the domestic wares and some buildings and walls of historical 

significance in our midst are made of laterite and clay materials.  According to Bala 

Achi (1990)  the city walls of Kano, Katsina and Zaria which was built in 1531 – 1599 

A.D. to protect the inhabitants from foreign invasion during war periods, is a reminder 

of the useful contribution this materials gave to the protection of our forefathers. The 

remains of these city walls can found around these cities.  The jar inscription on the 

Nigerian postage stamp, the water jug and of course Dr. Ladi Kwali’s water pot at the 

British Museum are another contribution the material has made to the projection of 

cultural heritage. Some of these buildings can still be seen in former provincial 

headquarters in various parts of Nigeria, example of these existing buildings are. 

Figure: 1.2 shows some of the buildings made of laterite and clay materials. 

 The provincial office building in Zaria city built in 1920  

 The old Katsina Teachers Training College built 1921 

 The Kaduna 1
st
 Magistrate Court main building built in 1920 
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 The Kaduna State Nursing Home main building built in 1938 

 The Bornu Native Authority Treasury Building built 1924 

 The Katsina Native Authority Workshop built in 1926 

 The Enugu Rail Way Department and Secretariat Building of 1916 

 

 

                                                                                                                                                  
Gobarau Minerate Built over 1000 years                                              (b) Old Katsina Teachers Training College built in 1921 

Figure 1.2: Historic Buildings Use Laterite and Clay in Northern Nigeria 

Chemical Contents of Literate Earth 

Magmen, (2000) outlined the higher proportion of sesquioxides of iron (Fe2O3) and 

(Al2O3) relative to the other chemical component as a typical feature of all grades of 

laterite. Adebimpe (2008) analyzed laterite as having silica alumina ratio SiO2/Al2O3 

less than 1.33 or lime laterite, 1.33 to 2.0 for laterite and greater than 2.0 for non 

laterite tropical weathered soils.  Also Balogun, (2001) outlined that the major 

chemical content of laterite as shown in Table 1.2.and Table 1.3 outline the locations 

and distribution of laterite earth and clay in Nigeria. 
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     Figure1.3 Distribution of Laterite of Laterite and Clay (Sources: Nigeria Geological Survey Department, 2000)                                                                               

                     Table 1.2: Chemical Contents of Laterite (Source: Adedokun, 2003) 

S/No. Compounds % Content 

1 SiO2 72.05 

2 Al2O3 16.3 

3 Fe2O2 4.9 

4 FeO 63 

 

Table 1.3 Chemical Composition of Typical Laterite (Source: Gidigasu, 2003) 

Type Laterite Ferreneous Aluminous Benocide laterite 

Locality Nigeria Ghana Ghana Ghana 

Reference JM.S J and J J and J J and J 

 26.5 23.90 21.91 0.17 

SiO2 19.0 16.69 15.75 59.71 

Fe2O3 36.7 43.58 45.13 8.4 

FeO  0.32   
MgO  0.21 0.28  
CaO  0.24 0.31  
Na2O     
K2O     
TiO2  1.1 2.17 3.32 

H2O  13.60 13.60 27.95 

 

RESEARCH METHODOLOGY 

Data Collection Instrument 

Semi structured questionnaires and interview will be used to collect data on the 

current practice, problems and potential utilization of literate and clay products as 

materials for sustainable buildings. The questionnaires will be administered to both 

professionals and respondents who are the potential users in local and construction 

industry in the study area. Interview will also be held with professionals in 

construction industry handling large, medium and small projects. 

The questions in the questionnaire will be arranged under the broad headings: 

The key problems associated with the utilization of literate and clay in building 

construction. 

An approach to address the current problems 
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Requirements for addressing the current problems 

The methods to be employed for improving the use of literate and clay products in 

construction purposes 

Method of Data Analysis 

Data analysis will be carried out using SPSS software to generate findings based on 

the information collected from the questionnaire and interview. Yin (2003) stated that 

interview is one of the significant sources of obtaining information for any case study 

in a research process. 

RESULTS AND DISCUSSIONS 

The results of the findings from questionnaire and interview will be summarized in 

order to determine the problems associated with the utilization of literate and clay 

which had been experienced by construction industry interviewed. Excellent 

collaboration is needed between researchers and construction industry in addressing 

the problems associated with the utilization of literate and clay as sustainable building 

materials. 

CONCLUSIONS  

The research is undertaken to achieve the desired objectives, that is, to investigate and 

examine the issues and current problems hindering the utilization of literate and clay 

as sustainable building materials, and also to address the problems. The performance 

of literate as sustainable building materials over a long period of time in economic, 

social and environment is well understood. Though the potential benefit associated are 

yet to be fully explored. Engineers, architects and builders in collaboration with 

government will require retaining to think in terms of these materials. Standards and 

specifications need to be established for these materials 

Most construction industries are operating at low trend due mainly to the high cost of 

the basic materials such as concrete, cement, iron, steel and aggregates. Therefore, 

there is need for governments, stake holders and real estate developers to invest more 

in the research on improving utilization of locally cheap construction materials such as 

laterite and clay. Laterite soils are such a group of cheap locally available materials 

that have been used in the construction industry purely as bricks masonry units and 

road construction as a substitute for the fine and coarse aggregate in concrete, there 

have not been accepted standards for their characteristics performance. This may 

explain why there is still scepticism about their behaviour and hence acceptability. 

The clay bricks have a high load bearing capacity and appreciable resistant to rain, 

heat, and cold penetration. The advancements in science and technology envisioned 

with research and development gives hope for easing the economic, environment and 

social problems with utilization of laterite and clay.  
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Although some progress has been made, the heavy engineering sector in Nigeria 

today continues to be fractured in their structure and approach to construction. It is a 

sector that has already achieved changes in key aspects of its delivery, but still 

requires continuous transformation to achieve greater efficiency. Lack of flexibility to 

accommodate change in project delivery methods have complicated the extent to 

which contractors can manage and mitigate risks in infrastructure projects.  From the 

reviewed literature, contemporary developments have suggested a holistic perception 

of risks which integrates threats and opportunities. Using a qualitative method, this 

paper examined contractor’s perceptions of project risks and ascertained if their 

opinions are aligned with the holistic perspective of project risk that incorporates a 

link between threats and opportunities.  The primary objectives of the paper was  to: 

(i) examine perceptions of project risk among contractors of infrastructure projects in 

the Niger Delta (ii) to investigate the extent to which their views are aligned with 

contemporary developments in the heavy engineering sector (iii) to propose the way 

forward.  

Keywords: infrastructure, Niger delta, project management, risk management, 

stakeholder 

INTRODUCTION 

Infrastructure can be classified as an essential component of national and international 

economies. This is because infrastructure provides a means of achieving basic services 

for domestic households, industries and governments. Nevertheless, a unified 

definition for infrastructure has remained elusive. For instance, Baldwin and Dixon 

(2008) disclosed that there is widespread agreement on the importance of 

infrastructure for private investment, economic growth, quality of life and security but 

still opined that there is no universally accepted definition of what it is. Similarly, 

Grimsey and Lewis (2002) posited that infrastructure is easier to recognise than 

define. Rather than being embroiled in a debate over a suitable definition of 

infrastructure, this paper defined infrastructure as any physical or structural 

development that has the abilities to increase the levels of societal productivity (e.g. 

social, economic) and facilitate improved living conditions of its populace. 

According to Grimsey and Lewis (2002), five major activities which can be classified 

as infrastructure investments are energy projects, transport projects, water, 

telecommunication and social projects. Like all other projects, infrastructure projects 
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are unique and finite endeavours; Grimsey and Lewis (2002) suggested that they are 

similar to other fixed investments which are typified by having long durations, illiquid 

nature, huge capital outlays and valuation difficulties.  In addition to the above, this 

paper noted that risks which may arise from various sources should always be 

included as a major characteristic of infrastructure projects. The emphasis of this 

study was on stakeholders in infrastructure projects in the Niger Delta region and their 

perception of risks and risk factors. 

There has been an unending debate on stakeholders leading to a proliferation of 

definitions (Jepsen and Eskerod 2008; Cleland and Ireland 2007; Olander 2007). For 

example, Freeman (2010) described stakeholders as groups and individuals who can 

have effects on, or are affected by, the objectives of an organization. This definition 

highlights the possibility of having a dual influence between organizations and the 

concerned individuals. Regardless of these definitions, contractors can still be 

considered as significant stakeholders in infrastructure projects. This is because they 

are usually visible for almost the entire project lifecycle and are constantly saddled 

with managing of risks and uncertainties inherent in the projects lifecycle. For 

instance, at the feasibility stage there may be the lack of certainty of the 

commencement of the project. At the execution phase, contractors may likely be 

exposed to delays and the impact of other stakeholder’s decisions which may have 

direct and indirect impact on the project. Therefore an active involvement and interest 

in the subject of project risk on the part of the contractor is expected to arouse 

attention because their input may be construed as very crucial towards attaining the 

objectives of infrastructure projects.  

Therefore, contractors involved in infrastructure projects need to be fully 

knowledgeable of the concept of project risks. This will enable them contribute 

towards ensuring that appropriate risk management tools and techniques are applied 

for their projects. It is in the light of the foregoing that this paper seeks to examine 

perceptions of project risk among contractors engaged in infrastructure projects within 

the Niger Delta region, to investigate the extent to which their views are aligned with 

contemporary developments in the heavy engineering sector. The subsequent sections 

of this paper are structured to provide an overview of relevant literature, introduce the 

research method utilised, analyse and discuss the findings from the data collected and 

draw up conclusions. 

AN OVERVIEW OF THE NIGER DELTA  

The term Niger Delta refers to both the immediate area where the River Niger shreds 

into tributaries and empties into the Atlantic Ocean, as well as the contiguous zones 

and communities that are geographically defined by the tributaries and creeks that 

have been formed as a result of the interaction between the River Niger and the 

Atlantic (Abah 2007). Figure 1 shows the Niger Delta region and its principal towns. 
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Figure 1: Map of Niger Delta. Source: Fuelling the Niger Delta Crisis.  

The region broadly comprises of nine states (i.e. seven littoral states; Akwa Ibom, 

Bayelsa, Cross Rivers, Delta, Edo, Ondo, and Rivers States in addition to two oil 

producing states Abia and Imo). According to UNDP (2006) report, the Niger Delta 

has a total land area of 75,000 sq km and accounts for about 185 local government 

areas in the Nigerian federation. It is the largest wetland in Africa and has an 

abundance of natural resources. The vast resources present within the region accounts 

for about 95 per cent of the total revenue for the Nigerian government generated from 

oil and gas exploration activities (Brisibe 2001). Despite the presence of an abundance 

of resources which should have facilitated development, the United Nations 

Development Programme observed that amazing paradoxes have come from the 

development of the Niger Delta region (UNDP 2006).  Thus, their Niger Delta Human 

development report described the region as one suffering from “administrative 

neglect, crumbling social infrastructure and services, high unemployment, social 

deprivation, abject poverty, filth and squalor and endemic conflict” (UNDP 2006). As 

a result, the Niger Delta region has remained in neglect and speedily gained notoriety 

as a hotbed for violent uprisings in recent times. To curb this trend, various 

stakeholders have highlighted the need for an urgent development of the region by 

formulating political and non-political polices as the panacea for development and 

peace within the region. For instance, Oboreh and Aghalino (2010) argued that past 

efforts of the Federal Government towards addressing the issues of under-

development in the Niger Delta Region have been political without meaningful 

results. Their findings indicated that in addition to any political means of 

development, infrastructural development efforts must be instigated. 

This paper is in agreement on the need for an accelerated development in the Niger 

Delta region. It also argues that significant activities of government and other 

stakeholders towards alleviating the plight of the Niger Delta region can be essentially 

achieved through the massive development of infrastructure. Specifically it believes 

that the initiation of road, school, hospital and other infrastructural projects will in no 

small measure bring about positive development within the region and curb 

restiveness. Whilst the initiation of infrastructural projects promotes development and 

wider stakeholder opportunities, the need for employing effective risk management 

techniques to manage risks associated with such projects becomes essential. This is 

because the effective management of risks not only enhances the execution of 

infrastructure projects within stipulated time, cost, quality requirements but and also 

caters for diverse stakeholder uncertainties that are inherent during the lifecycle of 

most infrastructure projects.  
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A background on risk and risk management 

Over the years, the concept of risks has been a highly contentious subject. 

KarimiAzari et al. (2011) reported that some earlier definitions of risk termed it as the 

potential for unwanted or negative consequences of an event or activity thereby giving 

it just a negative construal. However, more contemporary studies tend to emphasize 

the ‘dual’ nature of risks (Jaafari 2001; PMI 2008). This has led to risks being defined 

as the chance of something happening that will have either positive or negative 

impacts on set objectives (AS/NZS 2004). Baloi and Price (2003) accepted that risks 

may also represent opportunities but noted that since most risks are assumed to have 

negative outcomes, there are greater tendencies to only consider their negative side. 

This paper aligns its view on risks to encompass events that have both negative and 

positive impacts on projects along with a collective consideration of the likelihood of 

occurrence and the magnitude of consequence of such events. It also recognises that 

infrastructure projects may come as simple or complex endeavours with limitations in 

terms of time, costs, resources and specifications on the final deliverable. These 

characteristics make planning difficult thereby increasing constraints and unclear 

areas which most stakeholders hardly identify at early project stages. This leaves them 

with the onerous tasks of making optimal decisions among stringent and competing 

options which usually have flip-sided (positive and negative) consequences. 

Risk management can be described as the process of conducting risk management 

planning, identification, analysis, responses, and monitoring and control on projects 

(PMI 2008). From the foregoing, risk management in the context infrastructure 

projects should be seen as a logical means of identifying, analysing and controlling 

risks associated with infrastructure projects with the sole aim of achieving the 

objectives of the project. Therefore, risk management must be recognised as a 

necessity in the delivery of all infrastructure projects. Several studies have suggested 

differing sequences for the risk management process but Zayed et al. (2008) pointed 

out that risk management based on consensus in most literature is established on a 

three step process of: risk identification, risk assessment and risk mitigation. 

Regardless of the views on what constitutes the risk management process, Raz and 

Micheal (2001); Zuofa and Ochieng (2011) concede that a commonality among most 

risk management processes is the presence of systematic and unsystematic procedures 

aimed at identifying and mitigating inherent project risks. 

Related studies on the perceptions of risks by infrastructure project stakeholders 

In recent years, there has been an increasing interest of stakeholders in the field of risk 

perception in infrastructure and wider construction research. For instance, Odeyinka et 

al. (2004) identified risk factors at pre and post contract stages in the Nigerian 

construction industry. The study noted that at the pre-contract stage, the likelihood of 

occurrence of the identified risk factors was found to be in the order of design risk, 

estimating risk, competitive tendering risk and tender evaluation risk while the 

perceived impact of these risk factors in case of occurrence also followed a similar 

order. At the post-contract stage, the study established that the likelihood of 

occurrence of the identified risk factors was in the order of financial risk, political 

risk, contractual risk, logistic risk, legal risk and environmental risk. Demirag et al. 

(2010) studied public private partnership infrastructure in the United Kingdom 

focusing on financiers’ perceptions of risks and then comparing them to the 

perceptions of their public sector partners.  Among its findings, it disclosed that risk 

transfer from the public to the private sector were carried out within the framework of 

standard contracts and that sectors with high rates of current or potential future change 

and hard to predict uncertainties were riskier. Toan and Ozawa (2008) investigated 
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public clients, sponsors, lenders, contractors and other expert’s perception on the 

criticality of risks associated with BOT infrastructure projects in Vietnam. The paper 

established that different stakeholders will perceive risks in diverse ways and also 

noted that domestic investors will be more suitable with handling small sized 

infrastructure projects while foreign investors will be more suitable with handling 

large size infrastructure projects. 

Similarly, Komendantova et al. (2012) examined the perceptions of political risks 

among current and potential investors in renewable energy infrastructure projects in 

North Africa. Their study identified political risks which were most important barriers 

for such investments within North Africa and noted that regulatory risks, political 

risks and risks classified as force majeure were equally of high concern to investors. 

Bryde and Volm (2009) categorised recent studies on perception into those that 

compare perceptions of risk among different groupings and those that explored 

perceptions of organisation culture (where organisational culture referred to the shared 

meanings or assumptions, beliefs and understandings held by groups). The findings 

from this categorisation indicated that majority of these studies were based on the 

direct or indirect assumption that misunderstandings and conflicts derived from 

different perceptions of risks or cultural divergences were the reasons for poor project 

performance. Bryde and Volm (2009) also observed that studies on perception of 

project risk need to consider the specific project context and environment wherein 

data is collected. Based on these findings, Bryde and Volm (2009) focused on the 

perception of project risk theory among German construction owner organisations, 

arguing that this category of stakeholders had not been sufficiently studied. 

Thomas et al. (2003) utilised surveys to evaluate risk criticality and risk management 

capabilities as perceived by various senior project participants of BOT road projects in 

India. The study identified the risk management capabilities, risk allocation/sharing 

preference and factors influencing risk acceptance of stakeholders in Indian BOT road 

projects. Okorafor and Adu (2010) study on infrastructural projects in Nigeria 

emphasised on the drag of commercial and educational infrastructural projects in 

South-Eastern Nigeria. This study indicated that colossal waste of financial resources 

in addition to project abandonment was rife and this trend was attributable to poor 

project management education and lack of top management support. However, in 

addition to these factors mentioned by Okorafor and Adu (2010), this paper argues 

that it will still have been appropriate to have considered the level of efficiency of the 

risk management process in place during those projects lifecycles. To  support this, 

Bannerman (2008) disclosed that risk management usually results in an identification 

of favourable alternative courses of action, increased confidence in achieving project 

objectives, improved chances of success, reduced surprises, more precise estimates 

(through reduced uncertainty) and reduced duplication of effort (through team 

awareness of risk control actions). 

The aforementioned examples highlight that ample research has been carried on risk 

perception in infrastructure projects. Nonetheless, to the best of the authors’ 

knowledge, more effort in terms of both research and practice has to be committed to 

systematically identifying the perception of risks among certain stakeholders involved 

in infrastructure projects.  According to Ward and Chapman (2003), central to the 

effectiveness of any risk management process, is an awareness of the concept of 

uncertainty and a consideration of the existence of project threats and opportunities by 

key project stakeholders. These stakeholders may include contractors handling 

infrastructure projects since they usually play a pivotal role across the lifecycle of 
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infrastructure projects. Consequently, ascertaining whether such awareness exists will 

be achieved by exploring the extent to which perceptions of contractors reflect on the 

conceptual developments which are related to uncertainty and risks (threats and 

opportunities).  Furthermore, the gains of having adequate infrastructure within 

societies can never be emphasised. Thus what becomes needful for the future of 

infrastructure projects operations must be the adoption of a  future risk management 

plan which is not only directed by a mechanism that effectively communicates  and 

mitigates emergent risks factors but one which thoroughly  recognises the inputs of 

stakeholders. This leads to having the following principal research question for this 

paper: How do perceptions of project risk among infrastructure projects contractors 

in the Niger delta region align with the holistic perspective of project risks? 

RESEARCH METHOD 

In order to answer the research question, the qualitative method was found most 

suitable. The qualitative method guaranteed an excellent means of understanding the 

contractor’s views on risk factors in infrastructure projects and provided a reliable 

means of capturing rich data. Focus groups were used as the data collection method 

because they provide a rich and in-depth means of gathering data in the participant’s 

words and reactions.  Furthermore, the choice of focus groups for this paper was 

because it proved to be a quick, flexible and economical method of gathering in depth 

information. To ensure that this data collection method achieved its primary purpose 

for this study, an experienced moderator was approached. The moderator ensured that 

the entire sessions went on smoothly and kept all discussions focused on the main 

research discourse. The moderator also instigated interactions between the 

participants. Prior to the commencement of the session, a list of key issues for 

discussion was handed over to the moderator. These issues were centred around risk 

factors and their impact on infrastructure projects in the Niger Delta.  

To gain a clear understanding of perceptions of project risk among contractors, only 

contractors with practical experience of working on infrastructure projects in the 

Niger Delta were sought for the study. This was achieved by using purposive 

sampling; the researchers’ utilised their knowledge of the industry and their network 

of contacts in the Niger Delta region to recruit participants with the requisite 

experience. An initial set of twenty contractors was contacted. The aim of contacting a 

large number of prospective participants was to ensure that in the event of some 

participant’s inability to participate the research will still go unhindered with the other 

willing participants. Finally, eight contractors participated in the focus group.  Further 

details of the participants and their activities are highlighted in Table 1. 

Table 1: Participants Experience and Project Activities in the Niger Delta 

Participant 

code 

Length of contracting 

Experience in the Niger delta 

(years) 

Project 

Category 

A 5-10 Housing, roads, schools 

B >10 Bridges, rechanneling, roads, shoreline protection 

and reclamation 

C 5-10 Housing, roads 

D 5-10 Markets, roads, offices 

E <  5 Rural electrification, roads, schools 

F >10 Roads, bridges and schools 

G 5-10 Roads, water, supply 

H 5-10 Rural electrification, roads, schools 
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There were two sessions of interactions with the participants; the choice of two 

sessions was to cater for the busy schedule of the participants and to avoid monotony 

that may arise from having just one long session. Both sessions were held in a serene 

location which was provided by of one of the participants. The preliminary session 

was aimed at eliciting the participant’s views on their knowledge of the concept of 

risk and risk management in infrastructure projects in the Niger Delta while the 

subsequent session which was held two weeks later centred on their perceptions of 

risk factors during projects. Participants relived experiences from past and current 

projects they had undertaken to highlight pertinent risk management issues. The two 

sessions lasted for approximately one hour and fifty minutes each. During the 

sessions, notes were taken by the researchers and the moderator. Afterwards, the data 

was analysed by adopting the following steps: organizing the data; categorising the 

data, building of themes and patterns, understanding emerging concepts and writing 

up. Seven broad themes emerged from the findings: contractor’s perceptions on risk 

and risk management, identification and perception of risks factors, social and 

environmental risks, political, economic/financial risks, operational/technical risks and 

force majeure.  

FINDINGS 

Contractor’s perceptions on risk and risk management 

Most contractors’ accounts on infrastructure project risk were vague and 

contradictory; some even found explaining the concept of risks more straight forward 

rather than defining it. For instance, a participant described risks as “those factors that 

jeopardise their abilities to meet predefined project scope, cost and time”. Another 

participant articulated that within his firm, “risks are depicted as any event that has a 

negative effect on their operations”. 

Two participants in their definitions of project risk and their descriptions from specific 

project contexts, showed awareness of both negative (threats) and positive 

(opportunities) effects and the relationship between them. These definitions reflected a 

consideration of both the positive and negative attributes of project risks. On the 

whole, all participants agreed to the existence of risks in infrastructure projects. Save 

for the two responses, the general trend indicated that most participating contractors 

perceived risks as just those elements that have only negative impacts on their 

projects. Consequently, the majority view was that risk management entailed dealing 

with just adverse project circumstances.  

Identification and perception of risks factors 

All the participants demonstrated an awareness of the existence of several risk factors. 

The factors identified as risks were closely related to their views on the concept of 

risk; some identified risks factors based on project events while others made their 

identification based on more generic criteria like the source of the risk. For instance, 

Participant (D) indicated that risks can come from two major sources: man and 

machineries. Another participant enumerated a plethora of risks factors such as design 

risks, operational risks, sub-contractor risks, environmental concerns like perennial 

flooding, restive communities, undue government interference and other political 

issues. The participant argued that these risks were inherent in most projects 

undertaken within their organisation but noted that contractors should be mostly 

concerned with those risks within the project’s immediate confines.  

Participant (F) stated that all risks factors should be identified as operational risks. 

Greater insights as to what the participant termed as operational risks was sort for. 
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According to the participant, “the operational risks encompassed those risks which 

contractors are saddled with during the day to day project activities from the bid 

process up until its final handover to the client”. Design variations, schedule delays, 

material supply delays, Inflation risks, risks of delayed payment from clients, major 

and minor personnel accidents or injuries during execution were key examples of the 

operational risks cited. 

Participant (C) identified tight project schedules, inaccurate estimating, poor project 

management, resource incompetence, inadequate safety measures and unsafe 

operations, subcontractor’s inexperience and excessive bureaucracy as risk factors 

while performing contracts in the Niger Delta. Participant (B) observed other sources 

of risk, but particularly highlighted that the people involved in projects, as being most 

important. Participant (B) articulated that: “it is the people, their expertise and how 

they perform the tasks they perform that ultimately counts. The people can be the 

greatest risks or opportunities”. Participant (H) noted that adequate funding issues, 

non-availability of competent professional were also risk factors. 

One unique feature observed among participants during the discussion was that in 

addition to the various risk factors identified, there was a consensus that all 

contractors were saddled with inherent uncertainties pertaining to cost, time delays 

and the final quality of the project. After an exhaustive deliberation, over thirty risk 

factors were identified by the participants. For purposes of clarity, these risk factors 

were further clustered into five major categories. Each of these risk categories have 

been conceptualised below: 

(i). Social and environmental risks 

These were described as those actual or potential risks that impact on the community 

or its activities as a result of the contractors operations. The destruction of ecosystems, 

potential health repercussions due to pollution of air, water and land, protests from 

local activists over environmental issues such as the indiscriminate disposal of 

construction waste, host community resistance over the destruction of indigenous 

cultural and spirituality symbols, inflated cost for local resource hiring were all 

identified as social and environmental risk factors. The participants listed these factors 

as risks because most projects within the Niger Delta region deal with environmental 

issues and other societal concerns. 

(ii). Political risk 

The paper considered political risks as those complications which may encumber 

contractors as a result of governmental or administrative decisions. Participants 

identified contract revocation, government’s inability to maintain law and order within 

their project vicinities, undue interference by multiple government agencies, 

corruption and bureaucracy as major political risks.  

(iii). Economic/financial risk 

This category covers those risks which are concerned with the economic conditions of 

a country and the area of the contractor’s activities.  The inflation rate and its 

fluctuations, labour wages, tax payments, prices of construction materials were among 

examples cited. 

(iv).Operational/ technical risk 

These are an association of risks that contractors encounter in course of the carrying 

out their contractual duties over the lifecycle of the project. The lack of local and 
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technical expertise especially on project management practices, safety and quality 

procedures coupled with a lack of understanding of the legal and financial aspects of 

the contractual agreements were identified as factors within this category. Others 

included inadequate knowledge of key supply chain and project procurement 

principles, personnel redundancy, poor and non-standardised material quality, project 

time derailment, cost over runs, subcontractors reliability and competence, poor 

project monitoring services etc. 

(v).Force majeure  

The paper described force majeure as those risks which arise from sudden and 

inevitable occurrences caused by natural forces or other elements which are largely 

independent of human intervention. Under this category, factors such as: heavy 

weather, flooding, kidnapping, asset vandalism and other unforeseen security breaches 

were considered. 

Following this classification, participants, gave their assessments on the perceived 

significance of each of these risk factors. All participants established that operational 

risk factors were more likely to affect their contract operations and projects. With 

regards to the risk factor with the least affect, participants expressed discordant views 

on this. While some articulated that the Force majeure and political risks category 

were least significant, other expressed different opinions. 

DISCUSSION  

The various explanations of project risk recounted by the participants lend credence to 

the fact that the concept of risk still remains nebulous. It also reiterated findings by 

Baloi and Price (2003) on the variable viewpoints which can be associated with 

defining project risks. However, majority of their accounts gravitated towards just an 

entirely negative perception of risk. Similar perceptions of risks had been earlier 

promoted by Barber (2005) that considered risks as threats to project success and 

Adams (2008) who emphasised on negative impacts such as poor performance of 

suppliers/subcontractors, defective materials; poor quality of work while analysing the 

risk of payment delays in international contracts in developing countries. Additionally, 

the responses suggest that definitions of risk may denote something unpredictable or 

unknown. Thus supporting assertions by Baloi and Price (2003), Ward and Chapman 

(2003) who indicated that project risk is about managing uncertainty. 

As explained earlier, just two participants acknowledged that project risks may come 

with both positive and negative impacts thereby distancing most participants from the 

views raised by Jaafari, (2001); Hillson (2002); Olsson (2007); PMI (2008); Sanchez 

et al.  (2008).These writers advocated that risks should be meant to embrace 

uncertainties with downside impact (threats) and uncertainties with upside impact 

(opportunities). Consequently, this paper argues that there may be a lack of integration 

between theorists’ and practitioners’ perceptions on the contemporary concept of 

project risk among certain contractors handling infrastructure projects in the Niger 

Delta region. This trend will also impact their perceptions of risks management and its 

effectiveness in their activities. According to Chapman (2001), the views of risks will 

largely influence the effectiveness of any risk management process. Undoubtedly, just 

having a constricted focus on threats alone may lead some contractors to having a sub-

optimised risk management process wherein the potential to exploit opportunities are 

non-existent. 
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The paper also identified various risks factors and revealed the perceived significance 

of these risks factors among contractor’s involved in infrastructure projects in the 

Niger Delta region. Majority of these identified risk factors may occur during different 

phases of a project life cycle while others may possibly occur during just one project 

phase. This indicates that the management of risks factors must constitute one of the 

foremost tasks for stakeholders and it is also an expression of the relative significance 

of each of these identified risk factors over the project lifecycle. It must be stressed 

that the preceding identification merely affords stakeholders an opportunity of having 

an insight on a taxonomy of risks factors usually encountered by contractors engaged 

in infrastructure projects in the Niger Delta region. Depending on the type of 

infrastructure and its location, one or more of these risks factors may manifest 

themselves more prominently than the others. Thus, what lies ahead for the 

contractors will be identifying effective or formulating a means of contractually 

allocating/ sharing risks among their other contract participants. Based on the insights 

provided by this paper and to further address other issues relating to the management 

of risks factors in infrastructure projects within the Niger Delta region, the following 

key strategies should be considered:  

An adoption of a more robust risk management structure which caters for both project 

opportunities and threats; 

The use of highly experienced personnel for all activities in the lifecycle of 

infrastructure projects; 

The need for more effective mitigation strategies for the identified highly significant 

risks factors by utilising experienced insurance firms; 

An urgent need for greater project management awareness and appreciation among 

stakeholders in Infrastructure projects in the Niger Delta especially contractors and  

The inclusion of greater risks appetite as key criteria for the selection of contractors 

handling infrastructure projects in the Niger Delta region. 

CONCLUSION 

The need for an understanding of how project risks in infrastructure projects are 

perceived by stakeholders cannot be overstated. This will facilitate the effectiveness of 

the risk management processes in place and provide information on the extent to 

which contemporary theoretical developments align with practical issues on risks. 

The findings have indicated that there may still a lack of integration between theorists’ 

and practitioners’ perceptions on the contemporary concept of project risk among 

contractors handling projects in the Niger delta region. It also recognised that 

contractors perceived that project risk is about managing uncertainty and risks factors 

categorised as operational/technical risks are most significant to their operations in the 

Niger delta region. The broad implication of this will be to instigate further research 

on more effective risk management processes which emphasizes on these highly 

significant risks factors.  

The scope of this paper limits its primary relevance to the Niger Delta region. As such 

making wider generalisations will require further research in other regions to confirm 

that the findings can be universally applied. Additionally the size of participants, the 

perception of other stakeholder’s and different methodological approaches may be 

further considered in future studies to provide greater insights and support additional 

rigour. 
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