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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 ñConstruction in West Africaò 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 yearôs 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 yearôs 

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 
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INDUSTRY FOCUS 

 

A-KON CONSULTS CELEBRA TES 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 ï 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 

apartmentsô 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 

worldôs 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 

ñOur firm is about delivery. Itôs about the 

quality of work we do and the services we 

provide to satisfy our clientsò 

 

Mr Samuel Asare-Konadu, Founder and Managing 

Director, A-Kon Consults Ltd 
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expertise is reflected in the firmôs 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 yearôs 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 P ARTNERS 

 

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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THE BUSINESS OF CONSTRUCTION PROCUREMENT : 

SELECTING, DEFINING AND MANAGING 

PROCUREMENT 

Professor Will Hughes
1
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RG6 6AW, UK  

 

 

INSTITUTIONAL PERSPE CTIVES 

At one level, procurement means buying ï or even more simply, obtaining something. 

Most organizations of any size seem to have a procurement department to manage the 

purchasing of the supplies required in the day-to-day business.  The purchasing of 

things other than raw materials and means of production is sometimes referred to as 

indirect procurement in the business literature.  Construction procurement seems to be 

a special case of indirect procurement when it comes to commercial clients, for 

example. It is rarely mentioned in the literature on purchasing and supply.  However, 

it is difficult to see whether it is a means of production or an indirect supply, because 

it does not fit into either of the definitions.  It has successfully been described by some 

researchers as the procurement of a complex system, which may help to offer insights 

from the procurement of other types of complex systems, such as defence and IT.  

One thing is clear ï it is difficult to characterize construction procurement 

unambiguously. 

There are some important characteristics that explain why construction is difficult to 

deal with.  First, it is organizationally very complex, involving hundreds of 

specialized contractors, sub-contractors, consultants and advisors, as illustrated in an 

in-depth analysis of roles and responsibilities in construction projects (Hughes and 

Murdoch 2001). Second, construction projects are large and expensive, typically 

representing a significant part of the buyerôs and sellerôs annual turnover.  This makes 

the risks of non-performance very hazardous indeed, with potential losses being 

sufficiently large to bankrupt the contractor or the client.  Third, construction projects 

typically occupy years, with the need for extensive professional work prior to design, 

during design and in parallel with construction.  It is not unusual for construction 

projects to extend over more than a decade from inception to completion.  Finally, the 

high degree of specialization in design disciplines and construction disciplines leads 

to serious fragmentation of the process, with highly differentiated tasks being carried 

out in different firms, locations and times creating a strong demand for very 

sophisticated project management and co-ordination functions. Thus, construction can 

be thought of as a complex, expensive, time-consuming, fragmented process. 

Typically, there are many different institutions and organizations who each have 

different views about how various participants might or should become involved in 

the process.  One question that is raised by this phenomenon is whose interests are 

served by professional institutions (Hughes 2003)? 
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FRAGMENTED SUPPLY CH AINS 

Construction supply chains are fragmented in many ways, for different reasons. In 

each construction project, various roles are offered by particular specialists: 

¶ developers (owners, investors) 

¶ design consultants (architects, engineers) 

¶ advisory consultants (quantity surveyors, lawyers) 

¶ co-ordination  and management (contractors, project managers) 

¶ installation (trade contractors, sub-contractors) 

¶ manufacture (materials and components) 

Understanding how these have evolved in different countries at different times is key 

to understanding construction procurement.  For example, Figure 1 shoes how the role 

of the architect in UK building projects has become an overarching co-ordinating role 

of many distinct specialisms. 

 

 

Figure 1: An example of how a historically unitary role evolved into a number of 

distinct specialist roles 

 

IMPROVING CONSTRUCTI ON SUPPLY CHAINS 

Much has been written about supply chains ï but what do they look like?  Figure 2 

shows how we might characterize the different organizations involved in delivering a 

single product from raw materials to end user.  The solid lines show contractual or 

legal relationships and the broken lines indicated part of the agenda for those who 

wish to improve supply chains. 

By contracts, Figure 3 shows a real supply chain mapped from a construction project 

as part of the research carried out in Reading about procurement and market-supply 

relationships in the construction sector. 

Architectural fragmentation 
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Figure 2: An idealized supply chain concept map 

 

 

Figure 3: A supply chain from a case study project in the UK 
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CONSTRUCTION PROCUREMENT ISSUES 

The transformation and development of construction procurement raise a series of 

issues that were discussed in an essay regarding the future of the built environment 

professions (Hughes 2003), as summarized in this list: 

¶ Institutionalism or professionalism? 

¶ Managerialism or public service? 

¶ Knowledge or judgement? 

¶ Capital acquisition or service rental? 

¶ Partnering or integration? 

¶ Customization or original design? 

¶ Product/service development or cutting corners? 

¶ Supply-side or demand-side innovation?  

CONSTRUCTION PROCUREMENT ROUTES: INSTITU TIONAL 

VIEW  

Most descriptions of construction procurement tend to focus on the roles of the key 

supply chain partners.  Any construction audience would recognize most of the terms 

in this list: 

¶ General contracting 

¶ Design-build 

¶ Construction management 

¶ Management contracting 

¶ Partnering 

¶ Private finance initiative (design, build, finance, operate) 

¶ Engineer, procure and construct 

¶ Performance-based contracting 

The key thing about this list is that it has little meaning out of the construction sector 

context.  You need to understand how the industry currently works in order to make 

sense of this list.  Worse, each item differs from the others on a unique basis.  They 

are not at the same level of focus, and are not exclusive categories.  Therefore, the list 

could be extended indefinitely. 

WHAT IS CONSTRUCTION  PROCUREMENT? 

Thus, the question is how can we distinguish types of procurement with a few key 

variables?  What are the minimum necessary and sufficient characteristics or variables 

that could usefully describe any procurement method?  (Even those that have not yet 

been invented!) 

Some years ago, Masterman (1992) among others, pointed out that the typical process 

for selecting a procurement method is so unstructured and haphazard as to lead to 
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inappropriate approaches to procurement being selected.  This problem has been 

echoed more recently by many writers on the topic. 

Luu, Ng and Chen (2003) suggest that the problem of inappropriate procurement 

decision can be overcome by using a common list of 34 procurement selection 

parameters that were derived from a close examination of previous research papers in 

this field.  A survey of 84 practitioners provided them with some reflections on their 

list, and analysis of the results enabled them to trim their list to 25 parameters.  In a 

later paper (2005), they develop this into a decision support tool using case-based 

reasoning. Drawing on 14 previously published papers, they categorize, group and 

filter a large number of procurement selection criteria.  From their work it would seem 

that every writer in this topic develops his or her own set of criteria.  Their proposal 

for a decision-support system using case-based reasoning may produce an answer to 

the question, which procurement system, based on what has worked in the past.  But 

rather than enter data into such a system, surely, it would be better to help people to 

understand how to put together a procurement strategy? 

CONSTRUCTION PROCUREMENT ROUTES: FUNCTIO NAL 

VIEW  

Rather than try to create a set of procurement methods that overlap, describe different 

levels of analysis and heap confusion on to confusion, the functional view begins with 

the questions that a client might ask when considering how best to organize the 

process.  The following list delineates the basic six variables that arise from an 

analysis of the wide range of procurement routes in existence, giving example of each 

variable in turn. 

¶ Source of funding: Owner-financed, public sector-financed, developer-

financed, PFI, PPP 

¶ Selection method: Negotiation, partnering, frameworks, selective 

competition, open competition 

¶ Price basis: Work and materials as in bill of quantities (approx or full), whole 

building, managed facility, performance 

¶ Responsibility for design: Architect, engineer, contractor, novation, in-house 

design teams 

¶ Responsibility for management: Client, lead designer, principal contractor, 

management contractor, JV 

¶ Supply chain integration: single-source, integrated, fragmented, competitive, 

collaborative 

This list provides five examples for each of six variables, explains the complexity of 

procurement more generally, such that anyone who is familiar with business could 

understand the options, without needing a BSc in s construction-related discipline.  

Moreover, there are 15,625 permutations of the items in this list.  This explains a lot 

of different procurement routes in a little space! 

ROUTINES AND STANDARDS 

Traditionally in construction, routines and standards have been institutional and 

fundamentally protectionist often designed to ensure continuing workload for 

professionals.  However, the collaborative working agenda has driven interest groups 
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together, outside traditional stakeholder boundaries.  As a result, all of the various 

guidance documents have started to converge on a widely accepted understanding of 

what constitutes good business practice in construction.  Thus, codes of practice and 

standards are emerging for processes rather than for products.  Two examples follow: 

ISO 10845: CONSTRUCTION PROCUREMENT  

¶ Fair:  Impartial and providing simultaneous and timely information.  Not 

prejudicing interests of the parties. 

¶ Equitable: Non-award to a compliant bidder only if restrictions from doing 

business, incapability or incapacity, legality, conflicts of interest. 

¶ Transparent: Procurement process and criteria publicized.  Decisions 

publicly available with reasons, and verifiable. 

¶ Competitive: System provides for appropriate competition to ensure cost-

effective and best value outcomes. 

¶ Cost-effective: Processes standard with flexibility to attain best value 

outcomes in respect of quality, timing and price. 

¶ Promotion of other objectives: (SMEs, poverty, job creation, local economic 

development, etc) permit qualified tenders, criteria measurable, quantifiable 

and monitored. 

BS 8534: CONSTRUCTION PROCUREMENT POLICI ES, 

STRATEGIE S AND PROCEDURES ï CODE OF PRACTICE 

¶ Procurement policy (cross-ref to ISO 10845) 

¶ Initiation:  business need, roles, responsibilities, objectives, outcomes, scope, 

stakeholder identificationé 

¶ Procurement strategy: client brief, procurement routes, work packages, 

market engagement, control, approvalsé 

¶ Procurement tactics: contracts, selection, liability, pre-quals, award, 

performance, progress, evaluation é 

¶ Exit strategies: discharging contractual obligations, settling disputes, signing 

off, moving on é 

CONCLUSIONS ï AGENDA FOR RESEARCH 

This outline of problem areas in construction procurement provides an interesting 

agenda for future research, which may be a healthy testing ground for theories about 

business economics and organizational behaviour, among other things.  For example: 

¶ Construction procurement as a complex process 

¶ What features does construction procurement share with other forms of 

complex procurement like defence and IT?  

¶ How does the business context of construction help us to understand 

processes? 

¶ Do routines and standards provide a rational and economic response to 

complexity? 
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¶ Can flexibility and standardization co-exist? 

¶ How does the value of constructed assets affect the ability of the supply chain 

to innovate collaboratively? 
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THE IMPORTANCE OF EV ALUATION AND 

SUSTAINABILITY IN TH E BUILT ENVIRONMENT  

Professor Stella Zubairu
1
 

Dean Postgraduate School, Federal University of Technology, Minna, Niger State, Nigeria 

It is with great pleasure that I welcome participants to the 4
th
 WABER conference 

which is taking place in Nigeria for the first time. Nigerians are known for their 

hospitality so we aim to make you feel at home. In this keynote address, I would like 

to focus on some aspects of the built environment that I feel deserve the attention of 

researchers. The first is the importance of evaluating buildings after they have been 

occupied and this is called Post-Occupancy Evaluation. The second is the very topical 

issue of sustainable buildings. 

Keywords: post-occupancy evaluation, sustainability, sustainable buildings  

POST-OCCUPANCY EVALUATION  

Introduction  

Buildings are an important necessity to provide for human needs for shelter and 

support for operations and equipment. Therefore by understanding how existing 

buildings affect occupants, designers can minimise problems and capitalise on 

successful design features. Evaluation and feedback are known to be cornerstones for 

the continuous improvement in building procurement. Thus, for an effective feedback 

system there is a need for Post Occupancy Evaluation (POE).  Post Occupancy 

Evaluation involves systematic evaluation of opinion about buildings in use, through 

careful analysis of buildings from all relevant viewpoints, particularly the users of the 

buildings. It is equally a tool used by facilities managers to account for building 

quality, most especially when planning refurbishment of existing buildings. It helps 

clarify perceived strengths and weaknesses in order to focus resources where they are 

needed.  

From past researches carried out (Brill, Wilson and Decker, 1984; Ellis, 1988; 

Wolfgang, Harvey and Edward, 1988; Van Wagenberg, 1989; Zubairu and Olagunju. 

2003), the participation by the users has been found to generate greater commitment to 

solutions and more willingness of users/owners to accept shortcomings. Consequently, 

POE of existing buildings involves relevant groups such as architects, engineers, 

estate surveyors, developers, manufacturers but predominantly users. There is growing 

global desire to assess and investigate performance of buildings after being occupied 

due to its enormous influence on the occupantsô health, safety, performance in the 

workplace and stakeholdersô needs. 
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THE PROCESS OF POST-OCCUPANCY EVALUATION  

Post-occupancy Evaluation is a method of measuring the performance of a building in 

use, with respect to the brief, the goals of the design team, and the activities and 

feelings of the users (Van Wagenberg, 1989; Zubairu, 2006). The buildingôs 

occupants evaluate the suitability of the building to meet their particular needs 

(Barrett, 1995). The term Post Occupancy Evaluation (POE) was coined over 25 years 

ago and comprises all activities that originate out of an interest in learning how a 

building performs once it is built and occupied, including if and how well it has met 

expectations and how satisfied building users are with the environment that has been 

created. Precisely, Post Occupancy Evaluation involves systematic evaluation of 

opinions about buildings in use, from the perspective of the people who use them. 

Preiser, Rabinowitz and White (1988) further defined POE as a process of evaluating 

buildings in a systematic and rigorous manner after they have been built and occupied 

for some time. Many actors participate in the use of buildings, they include investors, 

owners, operators, maintenance staff, and perhaps most important of all, the end users.  

Post Occupancy Evaluation (POE) differs significantly from conventional surveys and 

market research. It uses the direct, unmediated experiences of building users as the 

basis for evaluating how a building works for its intended purpose. 

There are three levels of POE: Indicative, investigative and diagnostic. The indicative 

POE is the first level carried out in a short period of time to determine whether there 

are serious problems in the building. The next level is the investigative POE which is 

carried out after an indicative POE has identified issues that need further 

investigation. The third level is the diagnostic POE which may take from several 

months to a year and the results are long-term oriented to improve not only a 

particular facility but also the state of the art in a given building type.  

Post occupancy evaluation involves measuring the suitability and convenience of 

facilities through the following: 

(i) Systematic consideration of opinions of users about buildings in use 

(ii)  Onsite inspection of existing infrastructure 

(iii)  Prescribing possible means of improvement of these facilities 

Equally, POEs are used for many purposes including; 

(a) Developing new facilities 

(b) Managing and improving on existing buildings 

(c) Establishing better building and maintenance standards. 

In conclusion, as in every endeavour in life, it is important for one to stop, look back 

and assess or evaluate his or her performance over a period of time, it is necessary to 

evaluate buildings to determine their strengths and weaknesses. All buildings are 

substantial investments and their effective functioning is often critical to success of 

businesses in office environments, while the safety and comfort of users is critical to 

optimum performance by the users. Therefore the importance of Post-occupancy 

evaluation in the area of research in the built environment cannot be overemphasised.  

The next topic I want to briefly discuss is sustainable buildings. 

SUSTAINABLE BUILDING S  

One of the Millennium Development Goals (MDGs) is to ensure environmental 

sustainability. In the building construction sector, most often the environment is 

adversely affected ï trees are cut down, bushes and grasses are cleared, soils are 

excavated, and the construction process generates air and noise pollution (Gonchar, 
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2007; Jimoh and Banuso, 2008). Raw materials extraction for building, leads to 

depletion of natural resources which are often not replenished. Decisions made at the 

drawing board stage have long-term environmental consequences. Building 

professionals, as the designers of buildings, have to be aware of the importance of the 

design of sustainable buildings. Sustainable buildings are buildings which are 

environmentally friendly, that is, buildings which have minimal adverse effect on the 

environment, utilizing renewable sources of energy and as much of re-cycled 

materials as possible. Passive use of solar and wind energy can be achieved if the 

building is properly designed and oriented. With the poor power generation and 

distribution in Nigeria, the design of energy efficient buildings becomes even more 

imperative. This can also be achieved in sustainable buildings (Zubairu, 2009). 

The average Nigerian is not aware of the importance of sustaining the environment. 

This lack of awareness needs to be addressed in universities where both lecturers and 

students need to be made more conscious of the dire need for sustainability of the 

environment.  

 WHAT ARE SUSTAINABLE  BUILDING MATERIALS?  

Sustainable building materials, also known as ógreenô or environmentally friendly 

building materials, are materials which can be easily replenished or re-cycled, have 

lower toxicity and higher energy efficiency. Building construction consumes 40% of 

the raw stone, gravel and sand used globally each year; it consumes 25% of the wood, 

40% of energy and 16% of water used worldwide (Rodman and Lenssen, 1995). 

Timber for example, is a common and frequently used building material. As trees are 

cut down to provide timber for building and other purposes, are new trees being 

planted to replace those cut down?  Building professionals have a responsibility to 

ensure that the materials we specify are environmentally friendly or sustainable. This 

knowledge must be imparted to students of environmental sciences so that it becomes 

a basic part of their thinking process. 

Building professionals may ask what attributes make a building material sustainable? 

How can environmental sustainability of a building material be measured? This is 

where research institutions like universities and research centres come in. Such 

important issues require in depth and continuous research. 

Research into sustainable building materials was carried out by Dr Jong-Jin Kim and 

his research team from the University of Michigan in the United States of America. 

They determined that the presence of one or more of the following features would 

help in determining a building materialôs relative sustainability (Kim, Rigdon and 

Graves, 1998): 

Pre-building Phase: Manufacture 

1. Waste Reduction 

2. Pollution Prevention 

3. Recycled Content 

4. Embodied Energy Reduction 

5. Use of Natural Materials 

Building Phase: Use 

1. Energy Efficiency 

2. Water Resistance 

3. Use of non- or less-toxic Materials 

4. Renewable Energy Systems 
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5. Longer Life 

Post-building Phase ï Disposal 

1. Biodegradability 

2. Recyclability 

3. Reusability 

The survey results indicated that positive gains have been made  in the production of 

sustainable building materials but less emphasis has been given to the post-building 

stage i.e. how degradable is the building material, can it be re-cycled or re-used after 

the building has exhausted its life span? These are questions which building 

professionals also need to look into.  

 RESEARCH AND TEACHIN G OF ENVIRONMENTAL 

SUSTAINABILITY IN AR CHITECTURE  

Dr Kim also carried out a survey of architectural educators to determine the extent of 

environmental education in the field. The survey involved all accredited schools of 

Architecture in the United States and Canada. The results indicated that there was a 

significant shortage of teaching materials designed specifically for sustainable 

architecture. 

I have carried out a survey of schools of Architecture in Nigeria (Zubairu, 2007) and 

have discovered that there is no school of Architecture with an environmental 

laboratory to enable staff and students to carry out various tests on building materials 

to ascertain their environmental sustainability. Some departments of Building have 

laboratories but they focus more on concrete tests such as slump test and crushing 

tests for bricks and sandcrete blocks. Research students in Architecture and Building 

should be able to subject natural materials such as timber to various tests to determine 

its behaviour under specific environmental conditions in specific parts of the country. 

What is the anticipated life span of for example, a brick building exposed to constant 

harmattan dust as opposed to such a building in the Niger Delta area of Nigeria? 

These are the types of experiments that can be conducted and the results will enable 

researchers to produce a compendium of sustainable building materials indicating the 

life spans of various building materials under different environmental conditions. Re-

cycling tests can also be carried out as well as biodegradability tests. From the results 

of such experiments, the possible innovations in material use are numerous. 

CONCLUSION 

Sustaining the environment in which we live is very crucial to the survival of man on 

this planet. Every individual must be an active participant in ensuring this 

sustainability. Building professionals, as active participants in the built environment, 

are expected to lead the way in this global concern. Research into sustainable building 

materials and sustainable buildings should be accorded the importance it deserves. 

Adequate funding is essential and research institutions in West Africa should initiate 

an aggressive drive to seek for funds to facilitate the research process. Researchers 

should make environmental sustainability an integral part of their thinking process; 

this process should be continued in practice so that every building professional will 

focus on sustainability in the construction industry. 

On this note, I wish all the participants at this conference a very fruitful discourse and 

it is my hope that the final research findings of these scholars will result in 

improvements in the quality of the built environment in West Africa in particular and 

the whole world in general. 
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Compressive strength development of high strength concrete (HSC) cubes cured in 

water and ambient air (uncured) were investigated at different ages and free 

water/cement (w/c) ratio of 0.35, 0.45 and 0.55. In both conditions, the results show 

substantial compressive strength decrease of cube specimens with increase in free w/c 

ratio at all the ages tested. Compressive strength decreases were recorded for all the 

ages tested for uncured specimens compared to water cured specimens at w/c ratio of 

0.35. The maximum compressive strength decrease recorded for uncured cubes was 

26.28% lower than water cured cubes at 28 days at free w/c ratio of 0.35. The results 

show that wet curing is very important in compressive strength development of 

concrete and the absence of wet curing would result in substantial compressive 

strength reduction.  

Keywords: compressive strength, curing, hydration 

INTRODUCTION  

Curing is the process used for promoting the hydration of cement and consists of a 

control of temperature and of the moisture movement from and into the concrete; with 

the aim of keeping the concrete saturated or as nearly saturated as possible until the 

originally water-filled space in the fresh cement paste has been filled to the desired 

extent by the products of cement hydration (Neville, 1981). Hydration of cement can 

be defined as the combination of all chemical and physical processes that take place 

after contact of the anhydrous solid with water (Stark, 2011). For hydration to 

proceed, it is important to saturate calcium silicate hydrate (CSH) gels with water 

(Taylor, 2000). Proper curing reduces the rate of moisture loss and provides a 

continuous source of moisture required for the hydration that reduces the porosity and 

provides a fine pore size distribution in concrete (Alamri, 1988).  

HSC mixes have cement content higher than 400kg/m
3
, with compressive strength 

greater than 50Mpa at 28days (Long, 2008). The internal structures and properties of 

HSC are so different from normal concrete that they are given separate classification 

by ACI Committee 363(1998).  HSC is used mainly in the construction of bridges, 

high rise buildings, pre-stressed concrete and high performance structures. The 

improved microstructures of HSC gives improved permeability, sorptivity and other 

durability properties to concrete and its high compressive strength produces slim 
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concrete sections. These improvements in properties of HSC facilitate the construction 

of structures with long service lifespan and low life cycle maintenance cost. 

Earlier works by Gonnerman and Shuman (1928), Price (1951), show that concrete 

continuously uncured in air had lower compressive strength compared to water cured 

concrete at all the ages tested. The work of Soroka and Baum (1994) showed that at 

28 days, compressive strength of concrete cube specimens continuously wet cured was 

40% higher than those uncured and at 90days specimens continuously moisture cured 

had compressive strength 20% higher than those of uncured cubes. Increase in 

compressive strength and other mechanical properties of concrete by continuous water 

curing are attributable to improved gel/space ratio in concrete (Neville 1981). 

Guneyisi et al. (2005) reported compressive strength loss of 10-20% of concrete cubes 

that were ambient air cured compared to cubes that were wet cured. Compressive 

strength losses were recorded at ages of 28, 90 and 180 days for cube specimens that 

were air cured compared to wet cured cubes.  Wet curing was reported to be more 

effective in improving compressive strength at later ages for higher w/c ratio specimen 

than lower w/c ratio specimen.  

Alizadeh et al. (2008) reported compressive strength increases of concrete cubes cured 

in water compared to air cured cubes at 7 and 28 days using Portland cement at 

cement content of 400kg/m
3
. Bushlaibi and Alshamsi (2002) reported substantial 

strength reduction only at 270 days for air cured cubes relative to water cured cubes in 

HSC in arid environment.  

The degree of hydration of cement is dependent on the vapour pressure. The work of 

Powers (1947) shows that the degree of hydration is negligible at a vapour pressure 

below 0.3 of the saturation pressure and low hydration occurs at a vapour pressure of 

0.8 of the saturation pressure. Spears (1983) opined that cement hydration does not 

improve when cured at relative humidity below 80%. This shows the importance of 

saturating concrete by continuous wetting with water to saturate the pores, thus 

promoting cement hydration. When concrete is not cured by continuous immersion in 

water, the vapour pressure in the pores would drop below saturation pressure and 

compressive strength reduction would occur.  Furthermore, only half of the water 

present in paste can be used for chemical combination, even if this is less than that 

required for combination (Powers 1947, Neville 2006). The quantity of uncombined 

water is also known to affect microscopic pores in concrete. Measurements by 

Friedemann et al. (2006) using nuclear magnetic resonance shows that total volume of 

capillary pores and their size increases with increase in w/c ratio. These indicate that 

w/c ratio of a concrete mix would affect vapour pressure and ultimately itôs 

compressive strength; particularly when addition external water was not provided as 

exemplified in uncured cubes and the aim of this study was to determine the effect of 

w/c ratio on compressive strength development of concrete that was continuously 

cured and uncured. 

Standard concrete specifications are usually based on 28days strength of concrete 

cubes continuously cured in water. In practice, site concrete rarely have the benefit of 

the continuous wet curing method used in the laboratory, due to technical difficulties 

in providing continuous wet curing for concrete elements. Though ACI 305 

recommends continuous water curing for at least the first few days when concreting in 

hot weather when moisture loss could be high, this is particularly difficult in site 

concrete practice for vertical elements. In this study, the compressive strength 

development of HSC cube specimens continuously cured in water and those stored 
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ambient in air in the laboratory in Zaria, Nigeria was investigated. In the strict sense 

of curing, cube specimens stored on the laboratory floor would be uncured. The 

ambient air curing simulates practical concrete production since site concrete elements 

are not usually subjected to continuous water curing. An understanding of the effects 

of uncured and wet curing conditions on compressive strength development of HSC is 

important in developing good concrete practice for this class of concrete. This is 

particularly important in concrete specifications and practice in the Nigerian 

environment. 

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, and 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. 

Table 1. Composition of OPC by XRF. 

SiO2 Al 2O3 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
 

 

0.35, 0.45, 0.55 

 

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. A chloride free lignosulphonate based plasticizer (Fosrocôs 

Conplast P505) complying with BS EN 934 standard was used to increase the slump 

of lower w/c ratio mixes. After 24hrs in the moulds, the cubes were de-molded and 

cured in water and on the laboratory floor. The cubes that were cured in water were 

removed at 3,7,14 and 28days from water, excess surface water wiped off and the 

compressive strength determined using ELE ADR 3000 digital compression machine 
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at a loading rate of 3.00kN/s. The compressive strength of cubes stored on the floor of 

the laboratory was determined at ages 3,7,14 and 28days. Concrete cubes cured in 

water were used as control. Three samples were tested for each parameter investigated 

and the results are average of test results of three samples. 

RESULTS AND DISCUSSION 

The effects of curing conditions on compressive strength of concrete specimens at free 

w/c ratio of 0.35, 0.45 and 0.55 at different ages are given in Table 4. Percentage 

compressive strength losses of uncured cube specimens compared to control are 

shown in Table 5. 

From the results in Table 4, at a w/c ratio of 0.35, compressive strength increases with 

age were recorded for both uncured and continuously water cured specimens. 

Percentage compressive strength losses for uncured specimens appeared to increase 

with age at this w/c ratio with a maximum value of 26.28% at 28days. Water plays an 

important role in the hydration of cement and at the low w/c of 0.35, less water is 

available for hydration and this combined with the effect of loss of moisture from the 

concrete produced the high compressive strength loss recorded. Self desiccations 

would result in lower pore vapour pressure, resulting in strength reduction. This 

appears to account for the continuous increase in compressive strength losses with age 

at this w/c ratio. Low w/c concretes are known to be more susceptible to moisture loss 

(Bentz et al.). The low compressive strength of 52.71N/mm
2
 at 28 days at this w/c was 

due to the high dose of the plasticizer used for this mix. 

At a w/c ratio of 0.45, the maximum compressive strength loss of uncured specimens 

recorded at 28 days was 1.59% compared to water cured specimens. At 7 days, 

compressive strength increase was recorded for uncured cubes compared to control 

and this was the only compressive strength increase recorded for uncured cubes. It 

does appear that equilibrium of moisture loss and water required for optimum 

hydration at 7 days was responsible for this strength increase. Though a w/c ratio of 

0.45 would be considered to be too high for a HSC mix, it does appear to have the 

least effect on compressive strength loss for uncured cube specimens. An 

understanding of this effect is related to hydration dynamics in concrete. Hydration of 

cement takes place in concrete only in water filled capillaries and the maximum 

hydration proceeds at saturation vapour pressure. In addition, proper curing of 

concrete in theory requires that water filled paste in the fresh cement paste be 

occupied by hydration products. Though self-desiccation was evident in the results of 

compressive strength at 28 days for uncured specimens, the concrete at this w/c ratio 

appears to have the lowest compressive strength loss at 28 days as a result of 

improved hydration. It does appear that at this w/c ratio, pore vapour pressure was 

most favourable for more hydration. 

At w/c of 0.55, compressive strength increases with age were recorded for both 

uncured and water cured cubes at all ages. An increase of w/c ratio from 0.35 to 0.55 

resulted in compressive strength loss of 31.37N/mm
2
 or 59.51% at 28 days for water 

cured cubes and strength reduction of 18.47N/mm
2
 or 47.53% for uncured cubes at 

28days.  As opined by Stark (2011), much of the mixing water in concrete is used in 

chemical reactions with cement and the remainder still being in the liquid state is 

enclosed the microstructure of the concrete. The remaining water is directly 

responsible for porosity of the hardened cement paste that affects mechanical and 

transport properties of concrete. It is known that increase in w/c ratio leads to 

increases in porosity of the transition zone in concrete that result in strength reduction 
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(Elrahman et al. 2011, Prokopski and Langier 2000). Higher w/c ratio has been 

associated with larger pore size in cement hydration (Friedemann et al. 2006). The 

maximum compressive strength loss recorded at 28 days for uncured cubes at this w/c 

ratio was 4.45% compared to control.  The results recorded at this w/c ratio indicate a 

general reduction in percentage compressive strength loss of uncured cubes with age. 

This percentage reduction of compressive strength loss with age of uncured specimens 

compared to the values recorded at a lower w/c ratio of 0.35 can be attributed to 

addition water available for hydration at a higher w/c ratio to compensate for moisture 

loss in the concrete. However the use of higher w/c in concrete leads to lower 

compressive strength and reduction in durability properties (Abalaka et al. 2010, 

Abalaka et al. 2011).  

Table 4.  Effects of curing conditions on compressive strength development of HSC. 
         Free 

         w/c 

         ratio 

Plasticizer 

(l/m3) 

Slump 

(mm) 

Uncured 

Compressive strength (N/mm2) 

 

Wet cured 

Compressive strength (N/mm2) 

3days 7days 14days 28days 3days 7days 14days 28days 

 

        0.35 

 

5.7 

 

90 

 

29.03 

 

34.24 

 

36.64 

 

38.86 

 

35.42 

 

41.68 

 

45.73 

 

52.71 

       0.45 1.1 200 22.13 29.96 31.00 33.40 23.82 27.68 33.69 33.94 

       0.55 0 200 13.29 16.25 18.56 20.39 15.20 16.99 21.01 21.34 

  

Table 5. Percentage compressive strength losses with age of uncured cubes. 

Free 

w/c  

ratio 

Percentage compressive strength losses of uncured 

 cubes relative to control 

3days 7days 14days 28days 

 

0.35 

 

-18.04 

 

-17.85 

 

-19.88 

 

-26.28 

0.45 -7.09 +8.24 -7.98 -1.59 

0.55 -12.57 -4.36 -11.66 -4.45 

 

The results in Tables 4 and 5 have shown the importance of w/c ratio in compressive 

strength development of concrete. Higher w/c ratio could reduce compressive of HSC 

concrete mix to that of normal strength concrete. The results further shows that the 

low w/c ratio mixes were more susceptible to moisture losses that could adversely 

affect compressive strength at 28 days. Increase in compressive strength of water 

cured cubes relative to uncured cubes is due to continuous hydration resulting from 

the saturation of concrete pores with water. By saturating the concrete pores with 

water by continuous water curing, the growth of CSH gels that are responsible for 

strength of concrete would be promoted; this effectively improves the gel/space ratio. 

Self-desiccation of concrete resulting in compressive strength loss could be arrested 

by providing adequate curing to hardened concrete. 

CONCLUSIONS 

The relatively low values of compressive strength recorded for the HSC mix used for 

this study at all the ages of cubes tested at w/c ratio of 0.35 and 0.45 was due to the 

high dose of the plasticizer used.  

The results of this study show that while low w/c is very important in achieving high 

compressive strength in concrete mixes, it could result in higher compressive strength 

losses if moisture loss was not controlled. The results also show the importance of 

water curing in continuous hydration of calcium silicate hydrate gels in concrete, 
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particularly at low w/c ratio. Though practical concreting would not permit complete 

water immersion curing method used in laboratory research work, practical curing 

methods like continuous water spraying and application of membrane-forming curing 

compound to fresh concrete are very important in optimizing compressive strength 

development. The results in this study have shown that when proper curing is not 

provided substantial compressive strength reductions would result particularly at low 

w/c ratio mixes. 
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ASSESSING THE STRUCTURAL IN TEGRITY OF 

EXISTING BUILDING S TRUCTURES 

A. D. AbdulôAzeez
1
, I. K.  Zubairu, D. Dahiru and U. A. Ahmed 

Department of Building, Ahmadu Bello University, Zaria, Nigeria 

Generally building structures are often exposed to several factors that lead to their 

decay. It is therefore necessary to periodically establish their integrity, safety and 

reliability in order to ensure their serviceability. Thus, this paper presents the results 

of condition assessment of selected building structures in Ahmadu Bello University, 

Zaria, Nigeria with a view to establishing structural adequacy, safety and reliability. 

Visual inspection and detailed condition assessment to obtained general information 

of the buildings and structural defects, damages, distress, deformation and/or material 

deterioration was carried using some of the non-destructive test (NTD) techniques. A 

total of eight buildings were considered and in each building three structural elements 

(each) namely columns, beams and slabs were studied. Results show that although 

deterioration was observed which was mainly due to environmental factors, and lack 

of regular maintenance. The result of the study shows that all the buildings examined 

have a mean compressive strength, ranging between 51N/mm
2 
and 57.3N/mm

2
, which 

is well over and above the minimum provided by British Standards of 21N/mm
2
. This 

is very important in view of the fact that emphasis is made on sustainability in almost 

all development activities.  Thus, this research would enable authorities/management 

to take an informed decision of maintaining these structures, instead of demolishing 

them. It also enables users of such buildings to have rest of mind ï that the structural 

integrity of the buildings are, indeed, intact; as such, no need for apprehension. 

Keywords: building structure, non-destructive test, structural integrity 

INTRODUCTION  

 Buildings are structures, which serve as shelters for man, his properties and activities 

(Ayininuola and Olalusi, 2004). Building structures are just like people, they get older 

with time, requires check-ups, becomes sick, requires treatment when ill, and can be 

placed on life-support. On the other hand, building structures can maintain their good 

health with age if properly cared for, examined and treated when needed (Robert, 

2009). The dependability of a structural system is a comprehensive concept that, by 

definition, describes the quality of the system as its ability to perform as expected in a 

way that can justifiably be trusted. One of the attributes of dependability is integrity, 

which can be interpreted as the absence of improper alterations of the structural 

configuration. According to the Cambridge based company in United Kingdom TWI 

Ltd structural integrity service (2004), Structural integrity is the safe design, 

assessment and operation of components and structures under load. It integrates 

aspects of stress analysis, materials behaviours and the mechanisms of failure into the 

engineering design process. The assessment of the integrity during the whole life-

cycle can be carried out efficiently by implementing a monitoring system able to 
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detect and diagnose any fault at its onset. Structural failure does not necessarily imply 

structural collapse but in most cases manifest the loss of structural serviceability, as 

characterized by concrete spalling and the excessive deflection of concrete members 

(Broomfield 1997, Chaker 1992, Schiessl 1988). Practical experience (Dhir and 

McCarthy, 1999) and experimental observation (li 2003) suggest that corrosion 

affected concrete structures deteriorate at different rates as measured by strength and 

serviceability with the latter deteriorating faster. 

Rehabilitation offers relief to structures through repairs and restoration. The decision 

to repair or replace a structure or its component can be taken only after consideration 

of likely service life of the structure based on technical and economical evaluation. 

Once a decision based on preliminary investigation is taken to carry out the repair, 

proper diagnosis, identification and extent of distress in structural members has to be 

correctly assessed (Imre, 2002). A detailed methodology should be developed which 

should include available method of repair and repair materials. 

Non-destructive test (NDT) is generally defined as a method of test that does not 

impair the intended performance of element or member under investigation (Chai, 

1996). It can be done during and after construction, in-service, maintenance. The main 

objective of the non-destructive test, for the former are for quality control and 

monitoring of strength at long term development, the latter are to establish structural 

adequacy and material deterioration against time and environment. This method offers 

a lot of advantages as there are wider and far reaching aspects of concrete that can be 

investigated using these techniques. In addition, it is faster, cheaper and little or no 

damage is done to the building structure being tested. 

INTERPRETATION OF REBOUND VALUE  

The National disaster management division, ministry of home affairs, Government of 

India, New Delhi, in 2007 prepared a methodology for Condition Assessment of 

Building in which the quality of concrete is interpreted in relation to the average 

rebound number as shown in table 1. Locations having very low rebound numbers 

indicate weak surface concrete and may be affected by corrosion. 

Table 1: Average Rebound Number and Quality of Concrete 

Average Rebound Number Quality of Concrete 

>40 Very good hard surface 

30 to 40 Good layer 

20 to 30 Fair 

<20 Poor concrete 

0 Delaminated 

Source: The National disaster management division, ministry of home affairs, 

Government of India, New Delhi, in (2007) 

EVALUATION O F CONCRETE STRENGTH  

The determination of concrete strength can be divided into two; individual evaluation 

and sampling evaluation. The usual sequence is as follows: first set the strength of test 

zone, then the strength of test specimen, and then the strength of member and the 

strength of the whole structure. On general condition, individual member are used as 

the basic units for evaluation the strength of concrete on the basis of evaluating for 

whole structure can be carried out. 
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RESEARCH METHODOLOGY  

A total of eight (8) buildings were selected and nine (9) structural elements of each 

were assessed. (three (3) columns, beams and slabs of each building), having a total of 

seventy two (72) structural elements. The rebound hammer readings were taken in a 

horizontal position for column and vertical position for beams and slabs using the 

guidelines by BS 1881 Part 202 (1986). 

FIELD SURVEY  AND FIELD TEST  

Data was collected using questionnaire, literature review past records on building 

structures, visual inspection and rebound hammer test were carried out on the selected 

buildings. The purpose of questionnaire and review of past records about the buildings 

is to acquire information about the history of the buildings in relation to construction, 

inspection and maintenance while the main purpose of visual inspection is to observe 

and note down all the items of distress or design deficiency and their locations, 

supported by sketches and drawings, while the rebound hammer was used for surface 

hardness measurement and strength estimation of the concrete structures. 

The SADT HT - 225A concrete test hammer operation manual provides a procedure 

for evaluation of concrete strength from rebound value which is evaluated using the 

equation below. 

                                           

Where óRnô is the mean strength value of the concrete specimen (MPa) and, ónô is the 

structure element or member evaluated individually. 

Shariati et al (2011) provided an equation that could be used to convert rebound to 

compressive strength value, but the best fit line, which represents the relationship 

between the rebound number and the compressive strength of concrete, is a straight 

line which has the following equation: 

                  fc(R)=1.7206R - 26.595 

where, R is the rebound number 

The number of used data in the correlation is n = 18, thus, R
2
 value was found to be 

93.6%, which indicates a significant correlation. The 95% prediction interval is quite 

narrow  (fc ±4.42 MPa) where most of the data values are within this interval (Figure 

1). The standard error are found to be S.E. = 2.1024. 

 

 

 

 

 

 

 

Fig 1:  Rebound number/compressive strength calibration curve, Source: Scientific 

Research and Essays Vol. 6 (1), pp. 213-220 
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A comparative analysis was made, where the strength determined by standard 

procedure in the SAD TH-225 operators manual was compared with relationship 

derived by Shariati et al (2011) discarding the values that are out of range of 

±4.42MPa and computing the average of the acceptable value to establish the strength 

of the individual building structure. For proper carrying out rebound hammer test a 

checklist was used, which gives guidelines in carrying out the test as, stated by ASTM 

C 805.   

RESULTS AND DISCUSSIONS 

Inspection and Maintenance History of the Building Structures 

Table 2: Age of the Selected Building Structures 

Building Structures Construction  

periods 

Date of 

Inspection 

Age of the 

Buildings 

(yrs) 

Contractors involved in the 

constructions 

Amina Female Hostel     (Block A1) 1970-1977 2011 34 B. Stabilini and Co Ltd 

Alh, Ali Kotoko and Son 

Departments of Building and URP  1975-1982 2011 29 Records not available 

Environmental Design Studio 1975-1982 2011 29 Records not available 

Geomatics Engineering Ware House  

1983-1986 

 

2011 

 

25 

 

B. Stabilini and Co Ltd 

Iya Abubakar Computer Center 1974-1980 2011 31 E.M Micheletti and Son 

Senate Building 1975-1980 2011 31 A.G Ferrero 

Suleiman Male Hostel ( Block A7) 1970-1977 2011 34 B. Stabilini and Co Ltd 

Alh. Ali Kotoko and Son 

Water Resource Department 1983-1986 2011 25 B. Stabilini and Co Ltd 

 

Table 2 shows that selected building structures have spent more than twenty-five years 

of age; therefore they are due for assessment of structural integrity as required by 

Building Structural assessment code of practice. The standard period for assessment of 

building structures as stated in the Building and Construction Authority (2012) in the 

periodic structural inspection of existing buildings, guidelines for structural engineers 

that óPeriodic structural inspectionsô are carried out based on the following frequency: 

every 10 years for buildings where at least 90% of its floor area is used solely for 

residential purposes; and every 5 years for all other buildings. 

 Table 3:  Frequency of Inspection and Maintenance of the selected Buildings  

 

Building Structures 

 

Age of the 

Building 

(yrs) 

Frequency of Occurrence 

Expected 

Standard 

Structural 

Inspection 

Inspection 

Carried Out 

Maintenance 

Carried Out 

Amina Female Hostel (Block A1) 34 3 0 2 

Building and URP Department 29 6 0 2 

Environmental Design Studio 29 6 0 2 

Geomatics Engineering Ware House 25 5 0 1 

Iya Abubakar Computer Centre 31 6 0 2 

Senate Building 31 6 1 1 

Suleiman Male Hostel Building (Block A7) 34 3 1 1 

Water Resource Department 25 5 0 1 

  

Table 2 shows the numbers of times the buildings were inspected and routine 

maintained was conducted. This clearly shows the adequacy of inspection and 

maintenance of the structures are below the standard, with exception of Amina Female 

Hostel which has 66.67% of maintenance activities. The lack of adequate maintenance 

can cause material deterioration and decay of the building structures and lead to their 
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damages, which affect integrity and safety for uses.   Some of the observed 

deteriorations are shown in plate 1 to 6. 

 

Table 3:  Percentages of Inspection and Maintenance carried out on the Selected Buildings in 

Relation with the Expected  

 

 

  

 
Plate 1: Spalling of Concrete Rendering  Plate 2: Cracking of Concrete Beam       

     

 
 

 
Plate 3: Leakage of Service Pipe in Slab      Plate 4: Cracks on Facial Column    

        

 

 

Building Structures 

 

Age of the 

Building 

(yrs) 

Percentage of Occurrence 

Inspection Carried 

Out (%) 

Maintenance Carried 

Out (%) 

Amina Female Hostel (Block A1) 34 0 66.67 

Building and URP Department 29 0 33.33 

Environmental Design Studio 29 0 33.33 

Geomatics Engineering Ware House 25 0 20 

Iya Abubakar Computer Centre 31 0 16.67 

Senate Building 31 16.67 16.67 

Suleiman Male Hostel Building (Block A7) 34 33.33 33.33 

Water Resource Department 25 0 20 
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 Plate 5: Front view of the sinking Block A7              Plate 6: Side View of the sinking Block A7 

 

 

Table 4: Salient Features of Amina Female Hostel (Block A1) 

NAME OF BUILDING: AMINA FEMALE HOSTEL (BLOCK A1) 

SALIENT FEATURES  

Period of Construction: 1970-1977 

Investigation Done: 2011 

Age of the Building: 34yrs 

Frequency of Maintenance: Twice 

Type of Structure: Three Story Reinforced Concrete Structure 

Type of Foundation:  Pad Footing  

Name of Contractors Involved in its Construction: B. Stabilini and Co Ltd and Alh. Ali Kotoko and Son  

  

Visual Observations of Amina Female Hostel (Block A1) 

i. Cracking and spalling of concrete in reinforced concrete elements. 

ii.  The quality of repairs already carried out is poor. 

iii.  The external plaster is damaged at some places. 

iv. Reinforcement is exposed and corroded in some areas. 

v. Vegetation growth observed in the wall. 

 

 NON-DESTRUCTIVE EVALUATION  (REBOUND HAMMER TEST FOR 

AMINA FEMALE HOSTEL (BLOCK A1))  

Table 5 shows the concrete elements have an average rebound values greater than 40 

which implies the quality of concrete is still very good and has hard surface for 

protection of steel from the ingress of environmental factors, as shown in Table 1 by 

the National Disaster Management Ministry of Home Affairs (2007), hence minor 

repair would be needed to establish their reliability and safety visually. Photographs 

are not allowed to be taken in the female hostels for security purpose, therefore plate 

for the visual inspections of these buildings are not available. 
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Table 5: Amina Female Hostel (Block A1) Rebound Value for the Concrete Columns, 

Beams, and Slabs 
Element 1 2 3 4 5 6 7 8 9 10 Average Rebound 

Value (R) 

Column (ground floor) 42 44 41 46 44 43 45 45 43 46 43.9 

Column (ground floor) 46 46 44 44 45 45 46 45 46 47 45.4 

Column (first floor) 43 43 45 44 46 43 46 45 42 45 44.2 

Beam (first floor) 49 47 49 48 48 46 47 49 46 46 47.5 

Beam (second floor) 47 48 49 47 45 49 49 47 48 48 47.7 

Beam (third floor) 47 46 45 49 47 47 49 49 49 48 47.6 

Slab (first floor) 44 43 41 41 40 42 42 40 41 42 41.6 

Slab (second floor) 43 43 43 40 40 41 42 43 43 43 42.1 

Slab (third floor) 45 44 40 40 41 42 40 41 44 43 42 

  

Table 6: Mean Strength Estimation for the Elements of Amina Female Hostel (Block A1) 

using  SADT HT-225A Operation Manual Procedure 

  

Elements 

Compressive Strength of Selected Elements (Rni) 

  

Mean 

Compressive  

Strength (Rn) 

N/mm
2
  1 2 3 4 5 6 7 8 9 10 

Column Gf 45.9 50.4 43.7 55.0 50.4 48.1 52.7 52.7 48.1 55.0 50.2 

Column Gf 55.0 55.0 50.4 50.4 52.7 52.7 55.0 52.7 55.0 57.5 53.6 

Column Ff 48.1 48.1 52.7 50.4 55.0 48.1 55.0 50.4 45.9 52.7 50.6 

              

Beam Ff 53.6 48.7 53.6 51.3 51.3 46.5 48.7 53.6 46.5 46.5 50.0 

Beam Sf 48.7 51.3 53.6 48.7 44.1 53.6 53.6 48.7 51.3 51.3 50.5 

Beam Tf 48.7 46.5 44.1 53.6 48.7 48.7 53.6 53.6 53.6 51.3 50.2 

              

Slab Ff 42.0 39.7 35.5 35.5 33.6 37.7 37.7 33.6 35.5 37.7 36.9 

Slab Sf 39.7 39.7 39.7 33.6 33.6 35.5 37.7 39.9 39.9 39.9 37.9 

Slab Tf 44.1 42.0 33.6 33.6 35.5 37.7 33.6 35.5 42.0 39.7 37.7 
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Figure 2: Strength of Amina Female Hostel (Block A1) Elements  
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Comparison of the strengths determine using procedure in SADT HT-225A Operation 

Manual with Shariati et al (2011) formula for Assessing strength of reinforced 

concrete structures, to establish the strength of Amina female Hostel (Block A1). 

Table 7: Compressive strength comparison 

SADT TH-225A 

Procedure 

for Estimation 

of Strength 

Shariati et al Estimation 

of Strength(Nùmm
2
) 

(1.7206R-26.595) 

Differences of the 

Two Method of 

Estimating 

Strength(Nùmm
2
) 

Acceptable 

Strength 

 

50.2 48.1 2.1 50.2 

53.6 50.7 2.9 53.6 

50.6 48.7 2.0 50.6 

    

50.0 54.3 -4.2 50.0 

50.5 54.6 -4.1 50.5 

50.2 54.4 -4.2 50.2 

    

36.9 44.2 -7.4  

37.9 45.1 -7.2  

37.7 44.9 -7.2  

Source: Comparative Analysis 2011 

 

 

CONCLUSION AND RECOMMEND ATION  

In view of the appreciable number of old structures still in use today, more attention 

should be paid to preservation and rehabilitation issues. A sound safety assessment 

cannot be based solely on the visual observation of cracks and signs of damage in 

structural elements. The evolution and interaction of different assessment phenomena 

should be considered instead. This is why structural monitoring is taking on ever 

greater importance in the whole process of reliability assessment, in this connection, 

the non-destructive test technique can be highly effective. 

From the summary of the findings, the selected building structures ages range between 

25- 35yrs which is within useful life span of public and residential building as stated 

by Xi, (2009) who established that the span of building structures range between 50 - 

70 years. Even though the buildings required proper regular maintenance. The result 

of the study shows that all the buildings examined have a mean compressive strength, 

ranging between 51N/mm2 and 57.3N/mm2, which is well over and above the 

minimum provided by British Standards of 21N/mm2.  This higher value of 

compressive strength is obtained because the average rebound number value is over 

40 (NDMDHA, 2007), and this could be due to age of the buildings, which was 

established from the literature that as concrete ages, its compressive strength 

increases. This finding is very important in view of the fact that emphasis is made on 

sustainability in almost all development activities. At the least of this, is the need for 

conservation of resources. In construction work, maintenance is much prepared than 

new construction work. The result of this research would enable 
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authorities/management to take an informed decision of maintaining these structures, 

instead of demolishing them. It also enables users of such buildings to have rest of 

mind ï that the structural integrity of the buildings are, indeed, intact; as such, no need 

for apprehension. Additionally, the result of this research would serve as a viable 

option for testing the structural integrity of buildings using the core (coring) test, 

which is non-destructive in nature. 

RECOMMENDATION  

Proper record keeping of documents about the buildings should be ensured and 

maintenance officers of various building structures should be trained to ensure they 

have knowledge about the buildings they are maintaining, so that thorough knowledge 

and application of method to employ in carrying out investigation and maintenance is 

enhanced.  

Proper diagnosis and inspection of buildings should be carried out before any kind of 

repair or rehabilitation is carried out on them.  

Users of building structures should be trained on the use of various types of buildings 

and their facilities so as to reduce damages, deterioration and decay of components 

due to usage especially student hostels. 

Provision should be made for periodic inspection of building structures as stated in 

standard and codes.  

1. Buildings should be properly maintained to increase their life expectance.  
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PERCEPTION OF EDUCATORS AND PRACTITIONER S 

ON THE RELEVANCE OF ARCHITECTURAL 

CURRICULUM OF NIGERI AN UNIVERSITIES TO T HE 

BUILDI NG INDUSTRY  

Abdullahi Abubakar
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Department of Architecture, Kano University of Science and Technology, Wudil, Kano State 

Architectural educators and practitioners have on different occasions questioned the 

relevance of architectural curriculum used by the Nigerian schools of architecture to 

the building industry. The main aim of this study is therefore to assess the perception 

of the educators on the relevance of the architectural curriculum to the Nigerian 

Building industry. In order to achieve this aim Survey research method was 

employed. A total of 322 questionnaires were administered on lecturers, lecturer-

practitioners and practitioners, out of which 277 (86%) were returned/retrieved. Based 

on the total responses, 63% of respondents are of the opinion that the current 

curriculum as taught by the schools of architecture is still relevant to the needs of the 

building industry, while 37% responded in the negative. Areas like ICT, Management 

and Entrepreneurship have been identified as some of the areas for improvement in 

the architectural curriculum. Finally, some of the recommendations made are that i) 

the National Universities Commission (NUC) in conjunction with the Nigerian 

Institute of Architects (NIA)/ Architects Registration Council of Nigeria (ARCON) 

should use the study findings as a guide in improving the architectural curriculum 

and; ii) the government should provide adequate funding to facilitate beeping up the 

existing human and material resources for the effective implementation of the 

improved curriculum in order to facilitate the continued relevance of the architectural 

curriculum to the Nigerian building industry.  

Keywords: architectural curriculum, building industry, educator, perception, 

practitioner 

INTRODUCTION  

Architectural training in Nigeria started in the University College Ibadan in 1952, but 

was later transferred to the Ahmadu Bello University, Zaria in 1955; it is important to 

note that the Zaria School of Architecture was established based on the English 

Architectural Philosophy in collaboration with the Architectural Association London. 

This was later followed with the establishment of both school of Architecture in the 

University of Nigeria, Nsukka in 1963 and University of Lagos, in 1970 based on the 

American architectural philosophy. These marked the beginning of two sets of 

architectural philosophy in the training of architecture in Nigeria and later on these 

schools of architecture were headed by Nigerian architectural educators trained abroad 
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in these philosophies and who continued implementing a curriculum which does not 

take cognizance of the socio-cultural values of Nigeria (Chukwali, 2001). 

Ummene (1991) as cited by Uji (2001:114) categorises the development of 

architectural education in Nigeria into three periods as follows: 

1952 ï 1962: this is the period when architectural education was at an inception stage. 

During this period only diploma was awarded after graduation and the intention of the 

colonial government was to produce architectural technicians that could assist them in 

running the Public Works Department. Throughout the period both the administrators 

and the educators were 100 percent British. And then, the emphasis was on training 

rather than education. 

1963 ï 1979: this period marked a significant transition, although at the beginning of 

this period in the sixties the only school of architecture (ABU, Zaria) was dominated 

by Britons. However, this was later changed, especially in the 1970s when Nigerian 

educators came on board. With the establishment of more schools of architecture more 

Nigerians came in and Britons were replaced with indigenes, asians and educators 

from the Eastern Europe. This period witnessed the commencement of Nigerians 

managing the affairs of schools of architecture, although most of them were trained 

abroad (Chukwuali, 2001:145). 

1980 ï Date: this is the period in which the total management of schools of 

architecture is  by Nigerians, and within this period, associations like the Association 

of Architectural Educators were launched and since then a lot of issues have been 

raised on how the training and education of architects would take cognizance of local 

and cultural values. 

From the time architectural training started to date, there exist some changes in the 

development of the country, but, same cannot be said of the training of architects in 

Nigeria (Amole, 2004). This is to say that the training failed to adjust to the need of 

contemporary Nigeria. This is certainly a problem as life is dynamic and anything 

existing to serve human needs should be dynamic in as much as it is going to be 

relevant , especially architectural training as it is the concept/philosophy of the 

training that determines the outcome of the nature of architectural practice or else it is 

going to be obsolete.  

Adeyemi (2004), confirmed that the present circumstances architects and architectural 

practice find themselves is because of the deficiency of architectural training in the 

country;  or which lack focus, is confined  to visual design and as such is not yielding 

to the yearnings of contemporary Nigeria. This is to say that confinement of 

specialization to visual design constitute a problem. As all graduates of architecture 

will tend to seek for employment either in the private sector or public sector as project 

architects working in the studios or designing and supervising of public projects, 

thereby restricting the work of the architect to specialisation that is visual design-

based. And other areas of specialisation like the project management, landscape 
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architecture, specialization in the manufacturing sector will be left unattended as 

architect are not trained to effectively participate in those areas. 

According to Abdulkarim and Badiru (2004: 49) the products of Nigerian Schools of 

Architecture are not prepared for the role they are expected to play in contemporary 

practice; Chukwu-Uchegu (2002:21), corroborates this as she observes that many 

graduates of architecture from the schools are now roaming about the street without 

job as the curriculum did not adequately prepare them to face the challenges posed by 

the 21
st
 Century. 

 It is not an understatement to say that the 21
st
 century is the century of information 

technology and as such any discipline that does not restructure its curriculum to fit in 

information technology may lose relevance. According to Sherif, Sherif and Mostafa 

(2008:390), globalization of architectural practice asserted the need for architectural 

education to respond to its needs and fill the gap that exists between the profession 

and schools of architecture. Hence, there is the need for schools of architecture to 

renew their programs towards advancing ñthe implementation of Information and 

Communication Technology (ICT) in architecture while being balance with special 

consideration to local culture, heritage and contextual aspect on one side and 

globalization on the otherò. Shaik (2004:4) summarizes this as follows: 

The world has turned into a global village; new ideas and information are pouring in 

like a stream. It is, therefore, imperative to update our curricula regularly by 

introducing the recent developments in the relevant fields of knowledge. 

In Nigeria today, very few schools of architecture can boast of having their own 

computer laboratories for practicum (Abubakar, 2001). That is to say that to this 

moment graduates of architecture are not fully equipped with the knowledge and skills 

required of an architect in Computer Aided Design (CAD). Meaning that for them to 

fit into practice they may have to remedy such deficiency either formally or through 

on- the job-training. In order words, there is the feeling that graduates of architectural 

education serve not local needs, not to talk of international needs, which requires more 

in terms of professional competencies for the graduates to adequately compete. 

From commencement to date, Nigerian schools of architecture have produced 

architects who are serving in various capacities in both the public and private sector. It 

is obvious that architectural education in Nigeria has contributed immensely to the 

development of architects and infrastructure. However, there seems to be an outcry by 

architectural educators on the relevance or otherwise of the curriculum of architectural 

education in the Nigerian universities.  

It should also be noted that with the changing ecology of architectural practice as a 

result of the emerging trends, which Saôad (2001) identified as democratization of 

decision making (globalization); technological innovation (especially information and 

communication technology); concern for the environment (sustainability) and 

financial management, the schoolsô curricula fall short of the current trend especially 

compared to schools of architecture in the developed nations, where trends are 
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influencing not only architectural practice but architectural education as well, most 

especially in the area of curriculum development. Though local needs play a major 

role in curriculum development, with the current trends of globalization, graduates of 

architectural schools should be equipped with the desired competencies that will 

enable them practice not only within their locality, but fit into the global arena. This 

begins with the curriculum development. 

As educators have observed, curriculum review is part of curriculum development, 

and is best carried out if it is based on feedback that is based on curriculum 

evaluation/assessment (Onwuka, 1996).  The evaluation is usually in the form of any 

or a combination of the three major types of evaluation (formative, summative and 

ultimate evaluation), depending on the goal/aim or objectives of the study/studies that 

are set to be achieved. However, there has been no empirical study to ensure that the 

review is justified, which is a pre-requisite for any purposive curriculum review to be 

achieved. Although the Nigerian Institute of Architects/Architects Registration 

Council of Nigeria (NIA/ARCON) and National Universities Commission (NUC) are 

currently working towards modifying the architectural curriculum, it is not based on 

the outcome of a product/progrmme evaluation (Abubakar, 2011). This study 

therefore aimed at assessing the perception of  architectural educators and 

practitioners on the relevance of architectural curriculum of Nigerian universities to 

the building industry with particular emphasis on Northern Nigeria; to serve as part of 

the feedback from some of the stakeholders  that could justify the curriculum renewal 

and as well suggest areas of improvement in the Architectural Curriculum.  

To achieve the aforementioned aim, the specific objectives of the study were to: 

Assess the architectural educators and practitioners (stakeholders) responses on the 

relevance of Architectural Curriculum to the building industry. 

Identify the direction of change, if the need for the curriculum renewal has been 

ascertained. 

Based on the objectives, the following research questions were drawn. These were: 

What are the stakeholdersô opinions with respect to the relevance of the architectural 

curriculum in the building industry? 

If the curriculum is to be renewed, what direction of change will it take? 

This study was designed on the assumption that as all architectural curricula of the 

Nigerian schools of architecture are now modelled in line with the 1989 NUC 

Minimum Standard, there exist no major differences between the schools curricula. 

Also, the location of the stakeholder has no effect on their perception as the 

characteristics of the industry remain the same in Nigeria as a whole. Therefore, 

findings of this study could have general application across the country. 

METHODOLOGY  

 Survey research method was employed in carrying out this study. A researcher-made 

questionnaire was used for collection of data from the respondents. A total of 322 
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questionnaires were administered on lecturers, lecturer-practitioners and practitioners, 

out of which 277 (86%) were returned/retrieved (see table 1). Content analysis and 

descriptive statistics in form of percentages were used in analysisng the data collected.  

Part of the population of this study, the architectural educators are broadly classified 

into lecturers and lecturers-practitioner. The lecturers are educators that are not into 

full time practice, while the lecturer-practitioners are into full time practice. The total 

number of the educators (both lecturers and lecturer-practitioners are 122 lecturing in 

the six schools of architecture (Ahmadu Bello University, Zaria; University of Jos; 

Federal University of Technology, Minna; Abubakar Tafawa Balewa University, 

Bauchi; Federal University of Technology, Yola ï however, the Kano University of 

Science and Technology, which is the sixth school of architecture, was omitted 

because as at the time of the study it was yet to be accredited). Also about 2000 

practitioners, which is 40% of the 5000 registered architects in Nigeria (architects and 

principal/heads of departments in ministries or agencies) both in private and public 

sectors were located within the three (3) geo-political zones of Northern Nigeria. It is 

worth noting that the researcher could not lay hands on any document which has the 

actual number of architects practising within the zones.  

Table 1: list of respondents 

S/No. Respondents Universities Location of Practice 

ABU Uni. 

of 

Jos 

FUT,  

Minna 

ATBU, 

Bauchi 

FUT, 

Yola 

Kano Kaduna Abuja 

          

1 Lecturer 

 

4 5 3 3 5    

2 Lecturer- 

Practitioner 

21 14 10 4 2    

3 Practitioner      26 53 121 

 

As the population of the educators is small, the total population was used as part of the 

sample for the study. According to Fraenkel and Wallen (2000), purposive sampling is 

one of the most suitable sampling techniques when it comes to evaluation research; as 

it identifies ñwho the major stakeholders (that) are involved in designing, giving, 

receiving, or administering the programme or service being evaluatedò. As this study 

involves identifying stakeholders in architectural education in order to answer the 

research questions, purposive sampling was used in the selection of 200 subjects from 

the assumed population of 2000 practitioners practicing in Kano, Kaduna and Abuja. 

As it was established that where there is no sample frame, a small or medium sample 

size (5%-10%) of the assumed population size) is said to be adequate 

(http://www.ReportBD.com).  

This sample is drawn from the practitioners (architects and principals of firms/heads 

of departments in ministries and agencies) in the Federal and state ministries of 

housing, agencies and architectural firms located in Kano, Kaduna and Abuja. These 
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two states and Abuja were chosen because most of the architects and practitioners are 

located within these locations. 

Self-administered questionnaire was used as the research instrument in conducting this 

study. Questionnaire was chosen as it allows the collection of extensive amount of 

information such as demographic, behavioural habits, opinions, attitudes and so on 

from a large number of people within a limited time (Fowler, 2002), the instrument 

used was designed in line with the objectives of the study.  

Therefore, a questionnaire was designed for the architectural educators (lecturers and 

lecturer-practitioners) and practitioners. The questionnaire was designed to enable the 

researcher find out perception of the respondents in respect to the relevance of the 

architectural curriculum to the building industry. The questionnaire was made up of 

two sections: section A was designed to elucidate bio-data of the respondents; while 

sections B was designed in an open-ended format to elucidate data on the main subject 

matter of the study in order to answer the research questions in the open ended 

question format. 

To achieve the first objective and as well answer research question one, content 

analysis was employed in form of coding and summarization of responses and 

descriptive statistics in the form of percentages in ascertaining the relevance of the 

architectural curricular to the Nigerian building industry.  

For the second objective (research question two), content analysis was used in 

unfolding information from the questionnaire and  descriptive statistics was used in 

the form of percentages in summarizing the data collated to ascertain the direction of 

change, if the curriculum is to be renewed. 

DATA ANALYSIS AND FI NDINGS 

Research Question One 

What are the stakeholdersô opinions with respect to the relevance of the architectural 

curriculum in the building industry?Stakeholders responses to the question concerning 

the relevance of the architectural curriculum were analyse by summarizing the 

responses using percentages as shown below in table 2. 

Table 2: Stakeholders response on the relevance of the curriculum 

Question Respondents Response 

  YES NO 

Freq.  R. Freq.  Freq R. Freq. 

Do you consider the current 

curriculum as taught in Nigerian 

Universities relevant to the needs of 

the Industry? 

 

Lecturers 15 75% 5 25% 

Lecturer-Practitioners 25 49% 26 51% 

Practitioners 128 64% 67 36% 

 

Total 

168 61% 98 39% 
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From table 2, based on the total responses, 61% of the respondents are of the opinion 

that the current curriculum as taught by the schools of architecture is still relevant to 

the needs of the building industry, while 39% responded in the negative. However, 

looking at the table you will observe that a higher percentage (51%) of the lecturer-

practitioners (even though the difference may not be significant) believe the 

curriculum is no longer relevant to the needs of the industry while the opposite is the 

case with lecturers and practitioners, where a higher percentage of 75% and 64% 

respectively, are of the opinion that the curriculum is still relevant to needs of the 

industry.  

In response to the second segment of the research question asked regarding the 

relevance of the curriculum, reasons advanced by the respondents that answer in the 

positive are shown below in the tables 3 and 4. 

Table 3: Reasons by respondents that answer positively on the relevance of the 

curriculum to the current needs of the building industry 

 

From above, it is clear that, the respondents that responded positively believe that the 

curriculum is still relevant as it serve the basic requirement of the building industry, 

thus ranked first and such they believe it serve the needs of the industry which ranked 

second and finally, they are of the view that the performance of the product in the 

industry is satisfactory, which is ranked third. 

Those respondents that answer negatively on the relevance of the curriculum unfold 

reasons for their opinion as shown below in table 4. 

Table 4: Reasons by respondents that answer negatively on the relevance of the 

curriculum to the current needs of the building industry 

Prominent among the reasons for responding negatively regarding the relevance of the 

curriculum is lack of adequate exposure on the practical aspect of the training. In other 

words, the student industrial working experience scheme (SIWES) that serve as an 

avenue to bridge the gap between academia and practice as education in schools of 

architecture is not serving its purpose (ranked first), this was followed by not inclusion 

of new trends into the curriculum that are of relevance to the industry and lack of 

adequate local context in the curriculum (ranked second). Finally, that the curriculum 

is not reviewed regularly, for it to be dynamic and move with time.  

Research Question Two 

If the curriculum is to be renewed, what direction of change will it take? 

S/No Reasons Frequency Rel. Freq. Rank 

1 

2 

3 

It covers the basic requirements needed for the 

training of an architect 

The performance of the products in practice is 

satisfactory 

It addresses the needs of the building industry 

84 50% 1
st
  

3
rd
  

2
nd

  

19                  11% 

65                39% 
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Based on the responses shown in table 5, six areas were identified that need to be 

considered so as to improve the architectural curriculum. The two areas rank first and 

second with relative frequency of 32.18% and 27% were ICT, Management and 

Entrepreneurship, and expansion of the curriculum to accommodate new areas of 

specialization in line with the current needs of the industry. 

 

Table 5: Areas of improvement in the curriculum 

S/No Areas of improvement of the Architectural 

Curriculum 

Frequency Percentage 

(%) 

Rank 

1 Provision of human and material resources for the 

effective implementation of the curriculum 

5 1.17 6
th
  

2 Expansion of the curriculum to accommodate new 

area of specialization in line with current trends in 

the industry and possibly extension of duration of 

the programme 

72 27 2
nd

  

3 The curriculum content should be expanded to in 

the area of ICT, management and 

entrepreneurship. 

86 32.18 1
st
  

4 The curriculum content should be passion in line 

with schools of architecture in the developed 

countries 

9 3.45 5
th
  

5 Field work (excursion, SIWES(Student Industrial 

Work Experience Scheme) and site visit) should 

be emphasized in the curriculum 

69 25.86 3
rd
  

6 The curriculum should include more courses in 

the areas of understanding of our local 

environment, its material and studies  towards 

developing our construction techniques 

26 9.77 4
th
  

 

DISCUSSION ON FINDINGS 

Answer to the first question reveals two things, i) There is clear division among the 

stakeholders on the relevance or otherwise of the curriculum. While most of the 

lecturer-practitioners seem to have negative opinions on the relevance of the 

curriculum to the building industry, most of the lecturers and practitioners have 

S/No Reasons Frequency Rel. Freq. Rank 

1 The practical aspect of the training is not 

adequate because most graduands have got a lot 

of experience on the job before they can function 

as qualified architects 

46 45 1
st
  

2 The curriculum lacks adequate coverage of ICT. 9 8 4
th
  

3 There are trends in the form new areas of 

specialization in the industry, which the 

curriculum has not captured 

20 20 2
nd

  

4 Curriculum should be dynamic not static and is 

expected to be reviewed every five years, which 

is not the case with the architectural curriculum, 

this makes it outdated 

7 7 5
th
  

5 The curriculum did not consider the need of 

Nigeria as a  developing economy and 

development of its infrastructure 

20 20 2
nd
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positive responses on the relevance of the curriculum in the industry. However, this is 

a pointer that all is not well; there is need for further assessment of the curriculum. 

This finding has confirmed the views of the Nigerian architectural educators 

(Adeyemi, 2004; Chukwu-Uchegu, 2002; 2004) most of whom fall under the category 

of lecturer-practitioners, that earlier opined that the curriculum need to be reviewed. 

The second question confirms the yearnings of scholars on the areas that require 

improvement in the architectural curriculum. Especially in the areas of ICT, 

Management and Entrepreneurship ( Chukwu-Uchegu, 2002); fieldwork and adequate 

exposure to practice while in school; areas of specialization (Adeyemi, 2004); 

understanding of local environment (Chukwuali, 2001) and adequate provision of 

human and material resources for the effective implementation of the curriculum. 

Consequently, if the curricula have to be improved upon, who are those that will be 

given the responsibility of improving the curricula in Nigerian schools of architecture?  

What curriculum development model is to be adopted/adapted in order to come up 

with the desired curricula that could address the contemporary challenges of the 

Nigerian building industry? What methods of implementation are we to adopt/adapt? 

What measures do we need to have in place that will ensure successful 

implementation of the curricula by both the schools and other evaluation agencies that 

are responsible for the effective running of the schools of architecture? How do we 

ensure that adequate funding is provided to schools with a view to effective 

implementation in the schools? What strategies need to be put in place that will 

facilitate continuous evaluation of the curricula? Not only formative and summative 

evaluation but also ultimate evaluation/product evaluation in practice is required to be 

carried out from time to time to ensure continuous review of the curricula so as to 

continue to make our graduates relevant to the needs of the building industry. These 

are some of the questions that require follow-up studies so as to ensure the curricula of 

the Nigerian universities continue serving the need of the building industry. 

CONCLUSION AND RECOM MNEDATIONS  

Majority of the respondents are of the view that the architectural curriculum is still 

relevant to the building industry. However, with about 1/3 of the respondents having 

an opinion that the curriculum is not relevant to the building industry; it is a pointer 

that there is need for the curriculum to be revisited. Therefore, it requires some kind of 

reform even though it may not be a holistic reform as earlier highlighted. The main 

areas which according the study requires reform are ICT, Management and 

Entrepreneurship. Incorporation of these areas into the curricular will not only 

enhance the performance of the architects in the building industry, it will also add to 

their confidence and probably serve as one of the strategies in curbing the leadership 

challenge by other allied professionals they are currently facing.  

In order to effectively utilize findings of this study to improve the content and 

implementation of the architectural curricular to enhance its relevance in the Nigerian 

building industry the following recommendations are offered. 
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There is need for the National Universities Commission (NUC) in collaboration with 

the Architects Registration Council of Nigeria (ARCON)/ Nigerian Institute of 

Architects (NIA) to organize a conference for the stakeholders in architectural 

education where areas identified for improvement in this study will be presented to 

them for further deliberations with a view to carrying everybody along as the first 

stage of the curriculum renewal process.  

Feedback from stakeholders should always be giving consideration by the NUC, 

NIA/ARCON and schools of architecture when reforming the architectural curriculum 

for it to effectively serve the need of the industry. 
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INVESTIGATING THE PR ACTICE OF CASH FLOW 

FORECASTING BY CONTR ACTORS IN NIGERIA  
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Previous researches have shown that delayed payment is one of the major reasons for 

abandonment of construction projects in Nigeria. Despite this, there is a dearth of 

literature on the practice of cash flow forecasting, a fundamental step in curtailing 

delayed payment, by Contractors in Nigeria. This report is a pilot study that will form 

part of a larger on-going research seeking to develop a cash flow forecasting model 

suitable for use by contractors in Nigeria. The study was undertaken to investigate 

cash flow forecasting practices by construction contractors in Nigeria. A qualitative 

approach was used for this purpose. Contractors engaged by the Central Bank of 

Nigeria (CBN) were interviewed for the purpose of the study. The study revealed that 

the practice of cash flow forecasting depends on the contractorsô background.    

Indigenous contractors do not have a formal practice while semi-indigenous 

contractors and multinational corporations practice formal cash flow forecasting even 

if not in conformity with existing literature. 

Keywords: cash flow, forecast, Nigeria 

BACKGROUND  

The success of any construction company depends largely on the ability of its 

management to foresee and prepare for the future. One area of great challenge is that 

of managing present and future financial requirements. An essential component of 

financial management is that of forecasting cash flow. Cash flow in construction 

contracts is concerned with the timing of payments, receipts of payments and the 

consequent balance of cash remaining due to these transactions. Construction 

Contractors know that there can be a significant lapse in time from the point at which 

they are granted a project, incur labour, material and other costs, to the time they are 

actually paid for completed work. Consequently, an inability to properly plan for the 

inflow and outflow of cash during the life span of a project may well result in the 

abandonment of a project. Cash flow in construction consists of the following layers 

(Kenley, 2003):  

Gross cash flow- consisting of inward cash flow and outward cash flow. Founded on 

the relationship between time and cost, gross cash flow allies with models for the 

time-cost relationship 

Net cash flow- consisting of the balance between inward and outward cash flow 

Organisational cash flow- consisting of the overlaying of the organisationôs individual 

project net cash flows 
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Strategic Management of cash flow- consisting of the policy and strategic framework 

for managing the cash flow for the entire organisation, including non-construction 

projects or investments 

Gross cash flow and net cash flow deal with cash flow on projects. Organisational 

cash flow and strategic management of cash flow deal with cash flow at the level of 

the organisation.  

Several factors affect cash flow to a contractor working on a project. These factors 

include (i) duration of the project (ii) retention conditions (iii) times for receiving 

payments from employers (iv) credit arrangement with suppliers, equipment rentals 

(v) times of payment to subcontractors (Park et al, 2005; Buertey et al, 2010) etc. 

Other factors include the size of the project, the procurement route, type of the project 

(Kaka and Khosrowshahi, 1996) among others. Thus the need for forecasting the cash 

requirement of a project at the right time, in order to determine when and where to 

borrow or redirect funds cannot be over emphasised. 

In an attempt to assist contractors and employers forecast their cash requirements, 

several researchers have made efforts to develop cash flow forecasting models. These 

attempts became popular over thirty years ago within the construction industry. The 

approach of early studies may be characterised as nomothetic, given that they 

attempted to discover general laws and principles across categorised or non 

categorised groups of construction projects (Kenley, 2003). Some of the techniques 

used for modelling cash flow forecasts include polynomial regression (Balkau, 1975; 

Bromilow, 1978; Peer, 1992), Weibull-linear model (Tucker, 1986), Logit models 

(Kenley and Wilson, 1986, 1989) and the neural network (Boussabaine and Kaka, 

1998; Boussabaine et al, 1999). The nomothetic approach adopted by early 

researchers has gained fewer acceptances because of several short comings which 

resulted in the inability of the models to produce typical value curves. These short 

comings emanated as a result of the uniqueness of construction projects arising from 

difference in payment conditions (Chen et al, 2005), time lag between billing and 

actual payment (Park et al, 2005), type of project (Boussabaine et al, 1999), 

procurement route (Kaka and Khosrowshahi, 1996; Kaka and Price, 1991), type of 

client and several other factors. This has paved way for the introduction of the 

idiographic approach- the search for specific laws pertaining to individual projects.   

In Nigeria, authors have likened project abandonment to delays associated with 

payments (Aibinu and Jagboro, 2002; Olawale and Ming, 2009; Yekini and Onohaebi 

2010, Olusegun and Michael, 2011). These delays, according to the authors, were 

caused by cash flow management problems and other factors like procurement route, 

availability of credit facilities, interest rates, retention rates,  time lags between billing 

and actual payment, project type, type of client (public or private) etc. Thus a proper 

cash flow management strategy which should begin with an effective forecast by 

construction contractors will impact positively on the timely completion of projects. 

Despite these reports, no literature seems to exist on cash flow forecasting carried out 

in Nigeria. This paper reports a pilot study to explore current practice of Contractors 

in Nigeria with respect to cash flow forecasting. The aim of the study is to provide 

background as to the manner in which contractors in Nigeria forecast 

payments/expenditure on projects given that literature seem not to have reported same. 

Since the late 1990s, the Central bank of Nigeria (CBN), Nigeriaôs apex bank, in 

response to the general concern about the decaying infrastructure in first generation 

universities, has been making attempts to provide/improve key infrastructure under 
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the Nigerian Universities Capacity Building Programme. The projects carried out 

under this capacity building programme include the construction of administrative 

blocks, lecture halls, laboratories, health centres, and the likes. For the purpose of 

uniformity (the idiographic paradigm) and availability of data, construction 

contractors engaged by the CBN were approached for this study.  

RELATED STUDIES  

Several researchers have made attempts at modelling standard value/cost flow curves. 

They were mainly part of a general attempt to assist contractors or clients forecast 

their cash flow on an individual project level (Kaka, 1996) or on a company level 

(Kaka, 1995). Other issues relating but not directly connected to cash flow models 

have also received attention (Kaka et al, 2007; Cui et al, 2010; Olawale and Sun, 2010 

etc). 

Ashley and Teicholz (1977) and McCaffer (1979) proposed an early model utilising 

standard delays. McCaffer refined the approach using forecast income schedules 

based on network analysis. However, both researchers did not use the standard 

sigmoid (s) curve as their base.  

Kaka and Price (1993) attempted to compare standard cost commitment curves with 

the types of contracts and procurement routes. They concluded that typical standard 

curve cannot be used for cash flow forecasting and thus they proposed the 

development of standard curves for contracts based on similar characteristics (i.e. size, 

procurement etc). In a similar attempt Khosrowshahi (1997) made efforts to derive 

optimum project duration and cost curve for Hong Kong public housing projects. The 

work proposed a general set of mathematical expressions for the relationships between 

project cost and duration. Data collected for the research included location, size, 

technology, construction method, procurement method etc for 24 housing projects 

with uniformity in data and similarity in characteristics.  

Kirkham et al (2002) collected data on the consumption of electricity in an National 

Health Services (NHS) acute care hospital building in the UK. They found that by 

using expert judgement alongside statistical tests, an increase in accuracy of projection 

was achieved. The authors concluded that the result could be used in whole life cycle 

cost model for forecasting electricity cost. In the same direction Blyth et al (2004) 

opined that a framework can be developed for the standardisation of programme of 

works for construction activities irrespective of size, cost and function. The research 

proved that frame work for standardised programme of work can be produced. The 

classification of buildings into sizes, functions, storey heights etc gave the work wide 

coverage of activities in construction viewed from different perspectives. The 

application of the result in cash flow forecasting is questionable though, due to the 

difficulty associated with standardising all aspects of construction activities. 

Park et al (2005) proposed a model for forecasting cash flow which considered time 

lag between cost incurred and value earned by the contractor during the construction 

stage depending on payment conditions. The model took cognisance of monthly actual 

costs incurred against planned costs during the construction stage. Similarly Chan et al 
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(2005) discussed and showed that payment conditions are significant to cash flow 

predictions. 

Blyth and Kaka (2006) developed a multiple linear regression model for forecasting S-

curves at the pre tender stage of a project. They classified and standardised activities 

for 50 construction projects. The projects were classified into various criteria based 

upon project function.  Logit transformation and linear regression were then used to 

develop the proposed model.  The research was able to emphasise the idiographic 

approach to forecasting (emphasis on individual rather than grouped projects).  

Odeyinka and Ojo (2006) developed a conceptual framework for assessing risk 

impacts on clientsô cash flow. The framework proposed a step-by-step approach for 

developing a model to predict clientsô risks in relation to cash flow. The extent of risk 

occurrence responsible for variations between actual and forecasted cash flow will 

then be determined at different completion stages of the projects. Similarly, Odeyinka 

et al (2008) carried out a survey of small, medium and large size construction firms in 

the United Kingdom in order to find out their perception of the frequency of 

occurrence and impact of risk factors affecting cash flow forecasts. They discovered 

11 risk factors that were critical to cash flow forecasts. However, the research was 

conducted in the UK and only the perception of contractors was sought. 

Kaka et al (2007) made an attempt to assist stake holders in the construction industry 

select an appropriate pricing system for construction projects. This they did by 

identifying 17 decision making factors crucial to the selection of different pricing 

systems (these they called Project Objectives (PO)) and five different pricing systems 

(PS). The 17 POs were reduced to 7 via a survey of construction firms, public practice 

and consultants. The POs were evaluated alongside the PSs with the use of Analytical 

Hierarchical Process (AHP) to determine which pricing system was more appropriate 

for the 7 project objectives. The research was aimed at improving stake holdersô 

appreciation of new payment systems that will assist in more collaborative works. The 

research also reiterated the importance of payment systems to the success of 

construction projects. 

Kaka and Khosrowshahi (2008) developed a mathematical based model which sought 

to address the difficulties encountered by large companies when collecting data for 

use in computer based models. The research assumed  that future works start at the 

middle of each year and by using a standard value build-up curve, average duration 

and total value of work needed, models for forecasting turn over and working capital 

required by Contractors at company level were proposed. The hypothetical models 

were tested using a previously developed and tested computer based model. However, 

the research did not capture how on-going works can be incorporated into the model. 

Neither was it able to address forecasting at individual project level.     

Cui et al (2010) developed a model for the system analysis of cash flow management 

strategies. The strategies studied included front-end loading, back-end loading, 

overbilling, and underbilling and trade credits. The study concluded that by using an 

overbilling and underbilling strategy a project management team could reduce project 
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overdraft balance by as much as 11.4%. In a related study Olawale and Sun (2010) 

adopted both quantitative and qualitative approach to find out factors inhibiting cost 

and time control of construction projects at the same time proposing mitigating 

measures. A questionnaire survey was followed by semi- structured interviews for the 

same group of respondents. The research discovered the top 5 inhibiting factors to be 

design changes, risks and uncertainties, inaccurate evaluation of project time/duration, 

complexity of works and non-performance of subcontractors for both cost and time. It 

also suggested that the mitigating measures include preventive, predictive, corrective 

and organisational in a broad sense.   

The attempts by these various researchers in the field of cash flow 

forecasting/modelling and related issues emphasise the relevance and diversity in 

approaches through which cash flow forecasting can be tackled. However, not much 

has been reported on the practice of cash flow forecasting by stake holders in the 

construction industry. This paper seeks to address this absence particularly in Nigeria 

where cash flow related problems have been reported to result in project 

abandonment. The paper presents preliminary results of an ongoing research aimed at 

developing a cash flow forecasting model for construction contractors in Nigeria. It is 

worth noting that researches are available in the wider area of cash flow forecasting 

models which is closely related to, but not exactly pointed at the focus of this paper. 

RESEARCH METHOD  

The study adopted the structured interview approach with guiding questions derived 

from literature (see appendices 1 and 2). The interviews covered areas including the 

background of the contractors, knowledge of cash flow forecasting technique(s) and 

difficulties involved with the use of the current techniques. The interviews were tape-

recorded and transcribed verbatim. Using content analysis method, the data was 

analysed and emerging themes identified. Interviews therefore formed an important 

source of evidence in this study as they helped to focus directly on the topic and 

provided more insightful information (Fellows and Liu, 2007). 

The contractors that participated in this research, as at the time of the study, had 

contracts to construct high rise building projects for educational institutions with the 

Central Bank of Nigeria as sponsor, were conveniently accessible and had over five 

years experience as contractors for the apex bank. The projects cover works with 

contract sums of not less than two billion naira each. The contract periods were 

originally for two years with a possible extension of another one year. The two year 

contract had about five months left and the contractors were keen to secure the 

extension. Appointments were booked with the contractors over the phone   

highlighting why they had been approached and what they could expect at the 

interview. The appointment also provided assurances of confidentiality.  

Five contractors were interviewed. Three of the contractors were completely 

indigenous, run their businesses as sole proprietors, have annual turnover of less than 

5 billion naira, have no managerial relationship with non Nigerians and operate in 

Nigeria only. The fourth contractor, also a sole proprietor, is a Non-Nigerian who has 
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been residing and doing business in Nigeria for over forty years (operates within 

Nigeria only) and has an annual turnover of less than 5 billion naira. While the fifth 

contractor is a multi-national corporation that has been involved in businesses within 

and outside Nigeria for over thirty years with an annual turnover of over 100 billion 

naira. 

RESULTS/DISCUSSIONS 

Result of the interviews shows a disparity of practices along the three categories of 

contractors interviewed- contractors who are completely indigenous, expatriates who 

run indigenous businesses and multi-national corporations who run their businesses 

within and outside the country.  

The indigenous contractors conceded that they kept electronic information of their 

payment receipts/costs incurred. The information are kept for the purpose of ñkeeping 

the records straightò, ñraising claims arising from variation instructionsò, ñwriting 

financial reports for the consumption of managementò and ñfor use in the future as 

reference for similar projectsò. The indigenous contractors do not practice cash flow 

forecasting as a policy. The practice of forecasting is entirely informal. The practice is 

for the Managing Director (or an appointed representative) to give a projection of 

expected payments/expenditures based on personal experience and intuition as it 

relates to the Client-organisation. This system, they claim has been producing at most 

40% efficiency. The contractors all agree that a more informed system based on 

empirical data rigorously analysed would improve efficiency.  

Expatriates running indigenous construction companies have one form of formal 

forecasting method or the other embedded in their company policy. Generally, they 

seemed to be more aware of the existence of models available for forecasting both 

expenditure and expected payments. Records were more readily available and about 

45% efficiency was reported. This category also agrees that a localised forecasting 

model based on empirical data generated and analysed locally is likely to produce 

more efficiency.  

The response from the multi-national corporation show thoroughness and painstaking 

use of both formal models and those generated within the organisations based on their 

experiences over the years. This category practice cash flow forecasting as a strict 

policy for every ñmajorò project. The efficiency recorded is generally high (about 

60%). The respondent also agreed that an independent assessment aimed at 

forecasting cash flow with more diverse data would make a more realistic reference 

material.  

The informal nature of the practice by the indigenous contractors may be traced to the 

background of the contractors, who are business men involved in any profitable 

venture and generally lack background in the construction industry. Even when 

advised by employees who are trained as construction experts, this category never 

take expert advice seriously as long as cash is available from within the project or 

from another source. The most important thing is to finish the project, pursue 
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payments and wait for the next opportunity irrespective of the risk involved. Contrary 

to Odeyinka et alôs (2008) assertion that contractors need to assess risk impact on cash 

flows. The complete lack of regard for formal cash flow policy is also a violation of 

suggestions by Bromilow (1960), Hudson and Maunick (1974), Blyth and Kaka 

(2006), who insist that a pre-tender cash flow analysis is crucial to the long term 

survival of any construction company. 

Even for the expatriate and multinational contractors who practice cash flow 

forecasting as a policy, mainly because of their exposure, it is clear that the practices 

are not entirely as suggested by recent researches. Researchers have reported the need 

for contractors to adopt a forecasting practice along different trades (Sing and Phua, 

1984), procurement routes (Kaka and Price, 1993), project types (Kenley and Wilson, 

1986) and even Clients (Kirkham et al, 2002). The practice rather dwells on using a 

system that ñhas been working for usò over the years. Thus models that could have 

given better results are not explored.   

CONCLUSIONS 

Cash flow forecasting is an essential practice for any construction contractor who 

wishes to survive in todayôs competitive construction business. A proper cash flow 

management strategy based on a well articulated forecast is always eminent to the 

successful completion of construction projects. This study examined the practices of 

cash flow forecasting by contractors in Nigeria. Result of the study revealed that the 

practice of cash flow forecasting by contractors in Nigeria depend on the background 

and nature of the contractor. The practice of cash flow forecasting by contractors in 

Nigeria is not consistent- those who practice it do not have an appropriate way of 

doing it, while others do not seem to think it deserves thorough consideration.  This 

implies that contractors in Nigeria do not practice cash flow forecasting in the correct 

manner. Most contractors interviewed showed nonchalant attitude towards the practice 

as no formal policy is embedded in their company policy to forecast cash flow. Those 

who engage in the practice as a company policy do not adhere strictly to suggestions 

by researchers to streamline practices along defined activities, which is crucial to the 

accuracy of cash flow forecasts. 
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This research work evaluates the development of technicians/technologists for the 

built environment disciplines in Nigeria. It carried out a comprehensive review of 

development of National and Higher National Diploma products in the built 

environment disciplines in Nigeria with particular reference to the military era from 

1993 to 2000. Two methods were used in collecting the data used for the analysis. 

The first part involved the data collected from the records of National Board for 

Technical Education (NBTE) headquarters, Kaduna. It consists of output by 

programme from 1993 to 2000. The second part involved the use of questionnaires to 

obtain information from the graduates who are now in various areas and the 

employers and the teachers. From the study it was revealed that 32% of the 

technicians/technologists handle projects under little or no supervision while 54% 

under medium supervision and 12% with strict supervision. It was also reported that 

at least 80.6% of the ND and HND graduates who work as technicians and 

technologists have fairly good theoretical background. 90% percent of the lecturers 

opined that reports received on employersô rating of diplomats from the industry 

confirmed the performance of their products to be good. It is recommended that more 

improvement in the area of provision for learning facilities in the polytechnics be 

made to enable more practical works to be carried out in the institutions during the 

period of study. 

Keywords: built environment, discipline, professional, technologists 

INTRODUCTION  

The built environment refers to the human-made surroundings that provide the setting 

for human activity, ranging in scale from personal shelter and buildings to 

neighbourhoods and cities that can often include their supporting infrastructure, such 

as water supply or energy networks. The built environment is a material, spatial and 

cultural product of human labour that combines physical elements and energy in forms 

for living, working and playing. According to Puerto (2011) built environment is 

defined broadly to include land use patterns, the transportation system, and design 

features that together provide opportunities for travel and physical activity. Land use 

patterns refer to the spatial distribution of human activities. The transportation system 

refers to the physical infrastructure and services that provide the spatial links or 

connectivity among activities. Design refers to the aesthetic, physical, and functional 
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qualities of the built environment, such as the design of buildings and streetscapes, 

and relates to both land use patterns and the transportation system.  

In practice, the term is typically used to describe the interdisciplinary field which 

addresses the design, construction, management and use of man-made surroundings as 

an interrelated whole as well as their relationship to human activities over time (rather 

than a particular element in isolation or at a single moment in time). The field is 

generally not regarded as a traditional profession or academic discipline in its own 

right, instead drawing upon areas such as economics, law, public policy, management, 

geography, design, technology, and environmental sustainability.  

According to Chynoweth (2006), the Built Environment subject area is now 

established as a recognised field of study by the international academic community. 

However, its identity has traditionally been defined in terms of the traditional 

construction and property professions from which it has emerged (Haigh and 

Amaratunga (2010) and more recently, by the cultural and behavioural aspects of its 

international research activities.  

Although there is broad acceptance that the field is multidisciplinary, there has been 

little attempt to define the cognitive nature of its knowledge base, or to consider the 

implications of this for research and teaching practice (Chynoweth, 2006). Studies of 

the field are few in number (for example, Temple 2004) and tend to be characterised 

by a pragmatic and issue-driven approach to the subject, with little attempt to 

understand its underlying academic base.  

 According to Chapman (2009), Built environment disciplines span a wide diversity of 

concerns and actions, from the realisation and management of development and places 

through to spatial planning at great territorial scales. Each is concerned with the 

development and management of our living environments. Places where, ñinteractions 

between population, human activities, and the environment...for a secure, just, and 

environmentally sustainable future are among the most complex and interdependent 

issues with which society must dealò. Thus the responsibilities resting upon built 

environment disciplines are great, and the need to secure real synergy and added-value 

from the combined results of our actions is imperative (Cortese, 2003:16). The 

question as opined by Chapman (2009) is, are we up to the challenges? While each of 

the disciplines involved is inextricably linked, they each work at quite different spatial 

and temporal scales; use different approaches and instruments for action; and in some 

ways are guided by quite different values. 

The challenges of developing interdisciplinary skills in the built environment were 

also explored by Gann and Salter (1999) who took their perspective from the 

engineering discipline. Gann and Salter (1999) noted that the challenges of practice do 

not present themselves in disciplines and that interdisciplinary skills are critical to 

problem solving in the conditions presented in the built environment where many 

variables, together with significant levels of uncertainty and risk are found. While 

Gann and Salter (1999) did not identify specific ways to promote greater 

interdisciplinary issues, two forms of interdisciplinary concerns worthy of noting were 

identified. The first was found to be between different domains within a discipline, 

which in their study was within engineering. The second was found between the 

engineering and built environment disciplines and the social science and humanities. 

According to Chapman (2009), despite this rather narrow perspective, Gann and Salter 

(1999) went on to draw the critical conclusion that ñéinterdisciplinary thinking 

requires an appreciation of different methods and approaches to problem definition 
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and solvingò. An approach that they see as ñ...encouraging integration of different 

perspectives into a unified wholeò by selecting ñ...concepts, methods and techniques 

that transcend rather than reproduce the boundaries set by formal (academic) 

disciplinesò. 

Conceptualisations of multidisciplinary, interdisciplinary and trans-disciplinary 

relations can be varied. Chapman noted that these terms are generally taken to follow 

the perspective suggested by Winder (2003) in which, multidisciplinary studies are 

seen as a ópatchworkô led by a well defined discipline; interdisciplinary studies are 

seen to require intellectual synergies across disciplinary boundaries; and where trans-

disciplinary issue is seen to include a wider community of interests beyond the 

academic and professional. The challenge for education in the built environment is to 

prepare the students by developing curricula and learning activities that enable them to 

develop new knowledge through active learning and shared explorations: between 

disciplines, and in the context of the wider environmental and socio-economic 

interests. Before going on to explore how this could be achieved it is important to 

consider the fundamental relationships in time, scale and purpose that exist between 

disciplines in practice, as it is these that set the context. In this paper, the disciplines 

considered amongst other are Architecture, Building, Civil Engineering, Estate 

Management, Land Surveying, Quantity Surveying and Urban and Regional Planning.  

One important means for effecting an improvement in the quality of life for people is 

technology, and it provides the means for doing what is thought desirable in the world 

of men. Technology is sometimes embodied in a physical reality in a piece or a 

collection of physical things.  Equally it may be embodied in a method, a technique or 

collection of techniques, a methodology or know how.  Basically, technology is one of 

the products of human rationality.  It results from the rational problems-solving effort 

required to produce a means with which to meet some societal goal or need in the built 

environment. For effective manpower planning, the technology to be acquired has to 

be specified and the technological processes involved identified.  The skills required 

in the operation and maintenance of the different technological processes also have to 

be identified in respect of different levels, whether managerial, supervisory or just 

plain skilled technical personnel. These terms are used in many ways by different 

occupations and in different regions/countries. Technicians and technologists usually 

work in a team with other professionals. They are usually involved with the 

application or adaptation of technology. Performance as a certified technician or 

technologist requires the application of principles, methods and techniques appropriate 

to a field of technology. Practical knowledge of the construction, application, 

properties, operation and limitations of engineering systems, processes, structures, 

machinery, devices or materials, is usually required. A technician is a professional, 

who through academic training and experience in the application of engineering or 

scientific principles, is capable of assuming responsibility and of exercising 

independent judgement in a specialized practice within a field of engineering or 

applied science technology. A technician works under general supervision. 

Technologist also is a professional, who through academic training and experience in 

the application of engineering or scientific principles is capable of assuming 

responsibility and exercising independent judgement in the practice of engineering or 

applied science technology. A technologist carries out a wide range of complex work, 

either independently or under general direction. Technician and technologist are two 

different terms. However, these two terms are interrelated. Most people think that 

these terms mean the same but, when one looks a bit closer, one will find that they are 








































































































































































































































































































































































































































































































































































































































































































