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FOREWORD 

It is with great pleasure that I warmly welcome you to Abeokuta, Nigeria for the 3
rd

 

International Conference on Infrastructure Development in Africa (ICIDA 2014), which is 

being hosted by Bells University of Technology, Nigeria in conjunction with Kwame 

Nkrumah University of Science and Technology, Ghana and the University of Johannesburg, 

South Africa. 

 

The statistics presented at the just concluded 7
th

 Global Infrastructure Leadership Forum in 

New York signposted infrastructure development in Africa as the investment ‗hotspot‘ of the 

future in the world, a future, which the core organising committee of ICIDA rightly predicted 

with the 1
st
 ICIDA. I would like to believe that everyone present here today is committed to 

the same kind of future consciously or intuitively. 

 

Forums such as ICIDA 2014 present itself as a genuine platform for value capture through 

infrastructure development in Africa and beyond. Over one hundred abstracts were received 

but the conference proceedings contain 48 peer-reviewed papers on a broad spectrum of 

topics covering: construction resource management; energy efficiency; environmental 

sustainability; flood risk management and risk management; maintenance management; 

project procurement and performance; research methods in built environment; and property 

valuation. These papers give a broad spectrum of experiences across the continent of Africa 

and beyond. The contributions come from different countries including Nigeria, Australia, 

Ghana, South Africa, United Kingdom, and United States of America.  

 

Publication of this book of proceeding would not have been possible without the excellent 

review and editorial work of the Scientific Committee of the Conference. I am very grateful 

to members of the scientific committee members and the reviewers from various parts of the 

world. I deeply appreciate your support. 

 

I have no doubt at all that research papers presented in this book will help guide policy 

makers and professionals in their quest to enhance infrastructure development in Africa. 

 

Dr. Obuks A. Ejohwomu 

Conference Chair 
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THE PEER REVIEW PROCESS 

In order to maintain and assure quality of the conference proceedings, authors were subjected 

to rigorous two-stage blind peer-review process. The peer review process was handled by at 

least two acknowledged experts in the field. Each abstract received was subjected to blind 

review by at least two anonymous reviewers. Thereafter, the authors of accepted abstracts 

were provided with the reviewer comments and were required to submit the full papers, after 

incorporating all suggested amendments indicated in the reviewed abstract. 

Consequent to the first stage, these resubmitted papers were subjected to peer review by at 

least two reviewers. Authors whose papers were accepted after this second review were 

provided with additional anonymous reviewers‘ comments and requested to submit their 

revised full papers. In addition, authors were required to provide evidence of how they 

addressed every area of concern. Authors whose papers were rejected were equally provided 

with reviewer‘s comments so that they could identify the deficiencies therein. During this 

peer review process, it was ensured that Technical and Scientific committee members, editors 

and organizers were not involved with the review of any paper they authored or co-authored. 

Editors ensured that the final papers incorporated the reviewers‘. Out of the 107 abstracts 

originally received, only 43 papers were finally accepted for presentation at the conference 

and inclusion in this proceedings, representing a rejection rate of 60%. To be eligible for 

inclusion these papers were required to receive a minimum score of 3 out of 5 allocated by 

the peer reviewers during the final review process. 
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Bells University, the first private University of Technology in Nigeria is also unquestionably one of 

the foremost private universities in the country. Founded by the Bells Educational Foundation, the 

University was granted her operational license by the Federal Government on the 9th of June, 2005 

and commenced operations on 1st of July, 2005. The University has a unique vision of being ―a 

world-renowned university that is committed to the development and transformation of society 

through environmental friendly technology, and other scientific innovations‖ while her mission is ‗to 

discover, disseminate and apply the knowledge of science and engineering for human well-being and 

the development of the society‖. 

The primary purpose of this great university is to provide quality instructions in natural and applied 

sciences; information and communications technology; food sciences and biotechnology; 

technologically-biased management sciences; engineering and environmental sciences. The 

University took off from the old premises of The Bells Secondary School, Benja village Ota, with 

existing facilities upgraded to meet university standard. The Bells secondary school has been 

relocated to a new site adjacent to the university.  

This institution opened her doors to the first set of undergraduate students and pioneers on Sunday 

23rd October, 2005. The inaugural founder‘s day lecture and the turning of the sod of the university 

were held in the university campus on 5th November, 2005. The establishment of this university, as 

the first university of technology in Nigeria, was in keeping with the proprietor‘s firm belief in the 

edification of humanity through science and technology. 

The colleges in the university are College of Natural and Applied Sciences (COLNAS), College of 

Food Sciences (COLFOODS), College of Information and Communication Technology (COLICT) 

and College of Management Sciences (COLMANS), College of Engineering (COLENG) and College 

of Environmental Sciences (COLENVS). The colleges in the university are supported by the Centre 

for Foundation Education (CENFED), which runs the general studies programme, organizes 

conferences and workshops, and promotes the general socio-cultural development of the students. 

Intense research work is also going on in each of these colleges and interactions with the outside 

world are equally intensified through various foundation day and eminent persons public lectures 

designed to better marry ‗town and gown‘. The quality of instruction and teaching standards and its 

operations were attested to in the years 2008, 2009 and 2013 by the supervising authority, the 

National Universities Commission (NUC). This achievement was made possible by the commitment 

of the highly motivated staff as well as the provision of an enabling environment with well-equipped 

laboratories in place, a model state-of-the-art library, complemented with a computer centre, internet 

facilities and modern workshops. 
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The University of Johannesburg (UJ), is the largest, multi-campus, residential universities in South 

Africa, seeks to achieve the highest distinction in scholarship and research within the higher education 

context. Born from the merger between the former Rand Afrikaans University (RAU), the Technikon 

Witwatersrand (TWR) and the Soweto and the East Rand campuses of Vista University in 2005, the 

University of Johannesburg's unique academic architecture reflects a comprehensive range of learning 

programmes, leading to a variety of qualifications, from vocational and traditional academic to 

professional and postgraduate, across the four campuses –Auckland Park Kingsway, Auckland Park 

Bunting Road, Doornfontein and Soweto. The campuses vary in size and each has its own character 

and culture, contributing to the institution's rich diversity.  

The University of Johannesburg has benefited from a large pool of researchers bringing together 

various fields of expertise and research focus areas. The university provides the ideal ground for 

interdisciplinary research and the university has more than 87 rated researchers. Five of these 

researchers are A-rated - all of whom are recognised as world leaders in their field. The university is 

also home to nine research centres.  

The University fosters ideas that are rooted in African epistemology, but also addresses the needs of 

South African society and the African continent as it is committed to contribute to sustainable growth 

and development. We continue to build a culture of inclusion, embracing South Africa's rich histories, 

cultures, languages, religions, genders, races, and social and economic classes. Additionally, the 

University encourages a culture of service as part of the university student experience and it proudly 

pursues a four-language policy of English, isiZulu, Afrikaans and Sesotho sa Leboa.  

Our staff and students come from over 50 countries in Africa and around the world. The university 

has also built links, partnerships and exchange agreements with leading African and other 

international institutions that further enrich the academic, social and cultural diversity of campuses. It 

is also the recipient of the highest levels of external financial support, from donors and partners all 

over the world. This demonstrates the high esteem in which we are held internationally.  

In its mission, UJ commits itself to the following:  

 Quality education;  

 Leading, challenging, creating and exploring knowledge;  

 Supporting access to a wide spectrum of academic, vocational and technological teaching, 

learning and research;  

 Partnerships with our communities;  
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 Contributing to national objectives regarding skills development and economic growth.  

 

The values guiding all University activities include:  

 Academic distinction;  

 Integrity and respect for diversity and human dignity;  

 Academic freedom and accountability;  

 Individuality and collective effort;  

 Innovation.  

 

In giving expression to its vision of being a pre-eminent South African and African university 

UJ has set itself ten strategic goals. Its priorities are to: 

 Build a reputable brand; 

 Promote excellence in teaching and learning; 

 Conduct internationally competitive research; 

 Be an engaged university; 

 Maximise its intellectual capital; 

 Ensure institutional efficiency and effectiveness; 

 Cultivate a culture of transformation; 

 Offer the preferred student experience; 

 Focus on the Gauteng city regions; 

 Secure and grow competitive resourcing. 
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The University of Science and Technology succeeded the Kumasi College of Technology which was 

established by a Government Ordinance on 6th October, 1951. It was however, opened officially on 

22nd January, 1952 with 200 Teacher Training students transferred from Achimota, to form the 

nucleus of the new College. KNUST has a rich history in its evolution into a first class University 

over the years. Kwame Nkrumah, the African Personality of the Century and pioneer of African 

independence is the founder of KNUST. KNUST believes in achievement through diligence and 

commitment. We continue to develop plans not only to maintain our status as Ghana‘s No.1 but also 

to improve our international standing. 

From then until its accession to a University status in 1961, it grew rapidly and underwent some major 

transformations. In October 1952, the School of Engineering and the Department of Commerce were 

established and the first students were admitted. From 1952 to 1955, the School of Engineering 

prepared students for professional qualifications only. In 1955, the School embarked on courses 

leading to the Bachelor of Engineering External Degree Examinations of University of London. 

Other departments followed. A Pharmacy Department was established in January 1953, with the 

transfer of the former School of Pharmacy from Korle Bu Hospital, Accra, to the College. The 

Department ran a two-year comprehensive course in Pharmacy leading to the award of the Pharmacy 

Board certificate. A department of Agriculture was opened in the same year to provide a number of ad 

hoc courses of varying duration, from a few terms to three years, for what is now the Ministry of Food 

and Agriculture. 

A Department of General Studies was also instituted to prepare students for the Higher School 

Certificate Examinations in both Science and Arts subjects and to give instructions in such subjects as 

were requested by the other departments. In 1957, the School of Architecture, Town Planning and 

Building was inaugurated and its first students were admitted in January 1958, for professional 

courses in Architecture, Town Planning and Building. In 1961, the Faculty of Science was established 

to offer degree and preliminary (Sixth Form) courses. It was later changed to Faculty of Applied 

Science in 1965 and in November 1966, it was reconstituted as the Faculty of Science to teach 

specialised courses in Biochemistry, Biology, Chemistry, Chemical Technology, Mathematics and 

Physics. As the College expanded, it was decided to make the Kumasi College of Technology a pure 

science and technology institution. In pursuit of this policy, the Teacher Training College, with the 

exception of the Art School, was transferred in January 1958 to the Winneba Training College and in 
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1959 the Commerce Department was transferred to Achimota College to form the nucleus of the 

present University of Ghana Business School, Legon. 

 

Strategic Mandate, Vision, Mission & Core Values 

Strategic Mandate 

The Act of establishing the University defines its mandate, which essentially is to provide higher 

education, undertake research, disseminate knowledge and foster relationships with the outside 

persons and bodies. The strategic mandate of the University is derived from Science and Technology 

in its name. 

 

Vision 

To be globally recognised as the Premier Centre of excellence in Africa for teaching in Science and 

Technology for development; producing high calibre graduates with knowledge and expertise to 

support the industrial and socio-economic development of Ghana and Africa. 

In summary, the vision can be stated as "Advancing knowledge in Science and Technology for 

sustainable development in Africa" 

 

Mission 

To provide an environment for teaching, research and entrepreneurship training in Science and 

Technology for the industrial and socio-economic development of Ghana, Africa and other nations. 

KNUST also offers service to community, is opened to all the people of Ghana and positioned to 

attract scholars, industrialists and entrepreneurs from Africa and other international communities. 

 

Core Values 

 Leadership in Innovation and Technology 

 Culture of Excellence 

 Diversity and Equal Opportunity for All 

 Integrity and Stewardship of Resources 
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THE FUTURE OF SUSTAINABLE INFRASTRUCTURE IN NIGERIA IN THE 

WAKE OF PRIVATIZATION OF THE POWER SECTOR 
 

Engr. Ademola Isaac Olorunfemi, FNSE  

President, Nigerian Society of Engineers 

 

1. STATE OF NIGERIA‟S INFRASTRUCTURE: 

Nigeria has been a major oil producer and exporter for over four decades. Over this period, 

expenditure on infrastructure has been in excess of 14 trillion naira. However, Nigeria‘s stock of basic 

infrastructure remains obsolete, dilapidated and poorly maintained. Where they exist, they are 

inadequate, unreliable and provide only limited coverage and unreliable service. Water supply, 

sewerage, sanitation, drainage, roads, electricity, waste  disposal and most urban infrastructure, all 

suffer from years of serious neglect and under-funding. Periodic and routine maintenance, which 

ought to be the most cost-effective infrastructure spending, is almost zero. There is limited private 

sector participation due largely to institutional and regulatory framework issues.  

 

In the power sector, we had a frightening situation as follows: 

– Installed Generation Capacity of less than 8,000MW  

– Available generation of about 4,000MW plus 300MW of spinning reserve 

– A country of more than 170 million people 

– Gas Rich (Fuel for Power) Coal etc 

• The reason for this State of Affairs: 

– Long period of non-investment in the power sector 

– Structure of the power sector was a Monopoly 

– Inadequate maintenance of infrastructure 

These resulted in: 

- The migration of Energy intensive industries to neighboring countries 

- The collapse of more than 90% of industries in some cities 

- 40% increase on production cost in Nigeria. 
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2. COMPARATIVE STOCK OF INFRASTRUCTURE: 

Source: CIA World Facts Book *Paved civil/commercial airports  

 

Most countries globally have a core infrastructure stock value of ~70% ofGDP. Nigeria will need to 

invest $2.9 trillion over the next 30 years to reach this benchmark; however, such a ramp-up is 

particularly challenging given: 

- High GDP growth projected for the period, and 

-     Growing maintenance costs as infrastructure stock increases (~2% of GDP according to  

benchmarks, or USD700b from 2014 to 2043) *  

 

 *Core  Other  Total  

Current spending, % of GDP (USD Trillion)  2 - 3  1 - 2  3 – 5  

Average annual spending required, % of GDP (USD Trillion)  7  2  9  

NATION  POP.  AREA  STOCK OF INFRASTRUCTURE  

 
( 

Millions)  
( m2)  

Telecom  

( 

Millions)  

Electricity  

(MW)  

Rail  

(KM)  

Roads  

(KM)  

*Airport  

Netherlands  16.72  41,543  27.23  9170  2811  135,470  22  

Brazil  179.10  8,514,877  191.78  86020  28,857  1,751,868  718  

Turkey  96.81  783562  83.32  18900  8,697  426,951  90  

India  1166.08  3287,263  464.84  76170  63,327  3,316,425  251  

Nigeria  170.00  923,768  100.27  3000  4,500  193,200  22  

*Core infrastructure stock share in GDP, percent  

South 

Africa  

China  India  Brazil  Indonesia  Poland  Nigeria, 

2013  

Nigeria 

Target  

87  76  58  47  70  80  35-40  70  
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SOURCE: ITF; GWI; IHS Global Insight; McKinsey Global Institute analysis; Team analysisCore infrastructure 

includes transportation, Energy, Water, Agriculture, Mining, Social Infrastructure, Security 

 

3. NIIMP – Infrastructure Spend  over the next 5 years 
 

 
 

From the above, it can be seen that required investment is beyond Public sector Resources and 

involves a huge opportunity for private capital. 

 

4. PRIVATIZATION OF THE POWER SECTOR: 

The highlights of the recently concluded privatization of the power sector include the following:  

i. The Power Sector Reform and Privatization Programme commenced in 1999 

ii. A new power policy prepared by the Electric Power Sector Implementation Committee 

(EPIC),  a body set up by the National Council on Privatization (NCP), was  approved by the 

Federal Executive Council in 2001. 

iii. The framework contained in the policy was later given a legal effect with the enactment of the 

Electricity Power Sector Reform Act in 2005  

iv. Between 2005 and 2011, relevant institutions such as NERC, NBET, NELMCO etc, were 

created 

v. The sale and handover of 17 PHCN Successor Generation and Distribution Companies has 

been concluded. 15 Successor Companies Sale and Handover concluded on 1
st
 November 

2013 

 

The objectives of the program was to achieve the following: 

i. To repeal monopoly laws that restricted entry into the sector 

ii. To liberalize the sector and create an enabling environment for private sector investment in 

the sector 
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iii. To create an electricity market that is private sector driven 

iv. To create a regulatory agency with full powers to regulate the sector 

v. To ensure the separation of the roles of the policy formulation, regulation and operations 

vi. To reduce the cost of doing business in Nigeria so as to attract new investment through 

provision of quality and dependable power supply to the economy for industrial, commercial 

and socio-domestic activities 

vii. To improve the overall efficiency of the distribution, generation and transmission network 

viii. To attract massive investment across the value chain so as to expand electricity coverage 

ix. To provide Nigerians with basic and affordable infrastructure for employment creation 

 

The desired outcome included the following: 

i. Significant Increase in Power as government expenditure in the sector will be significantly 

reducing freeing-up funds for investment in other critical areas of the economy. 

ii. Make public/privatized generating companies perform above 90% as is with the private 

generating power plants 

iii. Improve distribution efficiency by tremendously reducing transmission and distribution losses 

iv. Significantly reduces corruption in the sector 

v. Opening up the sector, one that has confidence of the investors 

1. Achieving the position of Telecoms in the country 

vi. Doubling the supply of power by 2014 

vii. Stimulation of the Economy 

i. Agriculture, Industries, SME‘s 

ii. Better quality of life 

viii. Industrial and Agricultural Clusters will be revived 

ix. Investors can now invest in gas-for-power, generation, Distribution and component 

manufacturing 

x. Hydro 

xi. Gas-fired 

xii. Coal-fired 

xiii. Renewable Energy, including Small Hydros, Solar, Wind, Waste-to-power,etc 

xiv. Investment potential of $40 billion  to $100 billion USD between now and 2020 

xv. Generation can be undertaken by anyone who has capacity to do it 

xvi. Total dismantling of monopolies in the sector thus allowing: 

i. Regional grids 

ii. Encouraging generation from alternative sources 
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5. POST – PRIVATIZATION GROWTH: 

A key objective of the privatization is to unleash monumental infrastructure growth in the country 

A consequence of this is measurable by the present 6% growth of the Nigerian economy in the 

absence of key and requisite infrastructure. A Nigerian economy operating with improved 

infrastructure would translate to massive growth in different dimensions. Nigeria would become an 

investor‘s destination of both local and international entrepreneurs.  

This would also include the following benefits: 

i. A fundamental engine for job creation leading to significant reduction in youth 

restiveness.  

ii. We would witness Power sustainability, reliability and stability.  

iii. Lower production cost and makes Nigeria‘s manufacturing sector more competitive 

internationally.  

iv. Rapid growth in power while at the same time significant reduction in FGN‘s expenditure 

v. Achieving telecoms‘ position: Taking power availability for granted 

vi. Empowering other economic and social service activities such as tele-centres, healthcare 

delivery systems, educational institutions 

vii. Empowering SMEs: welders, hair-dressers/barbers, printing presses, tailors, small food 

processors, etc. 

 

6. CONCLUSION: 

Power Availability is the highway upon which all development and economic growth must travel. The 

power reform will place Nigeria on this highway to development and economic growth for the benefit 

of all. National Integrated Infrastructure Master plan (NIIMP) Implementation will take this success 

to all infrastructure Sectors, if only the political will is there with the government providing enabling 

environment for professionals to participate. 
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FUTURE PERFECT: MANAGING THE COMPLEXITIES OF RISK IN 

MEGAPROJECTS WITH SYSTEM DYNAMICS PLUS 
 

Stephen Olu Ogunlana 

Chair of Construction Project Management 

Royal Academy of Engineering Centre of Excellence in Sustainable Building Design 

School of the Built Environment, Heriot-Watt University, Edinburgh EH14 4AS, United Kingdom 

 

The future of mega infrastructure projects is certain - there will be more risks to manage! Finding the 

right approaches, tools and techniques for managing the dynamics of risks in megaprojects is both a 

challenge and an opportunity. The challenge is being met through research and innovation combining 

current approaches with new. How do we combine what we know with what we think to predict what 

to do when faced with scenarios that are both complex and difficult to predict than what we currently 

know? The challenges of the future are unlikely to be same as in the past or present. However, 

learning systems offer us holistic approaches to managing risks in megaprojects. We will present 

system dynamics as a methodology to model complexity in mega projects design and construction.  

We will then communicate on how a System Dynamic model could serve to explore problems caused 

by Social, Technical, Economic, Environmental and Political (STEEP) risks to construction cost, time 

and performance and provide insights that lead to organizational learning. We proceed to exemplify 

by means of a real-life case project in the City of Edinburgh. We will then reflect on the records of 

management in developing countries, especially Nigeria and offer suggestions on what a developing 

nation like ours could do to improve the management of risks in megaprojects.  
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SUSTAINABLE CONSTRUCTION AND FACILITIES MANAGEMENT INDEX 
 

Abbas Elmualim 

School of Construction Management and Engineering, University of Reading, PO Box 219, Reading, RG6 6AW, UK 

 

Sustainability embedded into construction and facilities management services is now an expectation 

from in-house and external clients, with a range of drivers including legislation, cost pressures, 

corporate responsibility reporting and tender requirements all increasing the risks to both the 

construction and facilities management and client organisation. Managed proactively, a sustainable 

service can reduce costs and provide long term value. Developed as a framework, this index provides 

a robust and transparent assessment to compare construction and FM providers within the UK market. 

The results will be compiled annually, and can be applied to internal and outsourced organisations. 

The intent for this index is to raise the performance and delivery of sustainability by showcasing 

achievement and highlighting excellence. It is also intended to stimulate a positive change within the 

sector, through both internal performance and external perception. 

 

Keywords: Construction, CSR, FM,  sustainability 
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FACTORS AFFECTING MAINTENANCE MANAGEMENT OF 

EDUCATION TRUST FUND (ETF) BUILDINGS OF TERTIARY 

INSTITUTIONS IN OSUN STATE, NIGERIA 
 

Akeem A. Ajayi 
Department of Quantity Surveying, Bells University of Technology, Ota, Nigeria 

akmajayi@hotmail.com 

 

ABSTRACT 
Sustainability of existing educational infrastructure still remains a major challenge to government. 

Effective maintenance management of these buildings can not be over-emphasized. This study was set 

to identify and rank the factors influencing maintenance management of ETF buildings in tertiary 

institutions in Osun State. The ranking is based on the relative importance of the factors as perceived 

by both the maintenance staff and users of the buildings. The research objectives of this study were 

investigated through structured questionnaire which covered a purposively selected sample of the 

study. Ninety-six (96) questionnaires were distributed in which seventy-two (72) were retrieved. Data 

collected were analyzed using inferential and descriptive analysis. The result revealed that, both 

maintenance staff and users of the buildings ranked lack of discernable maintenance culture in the 

country and absence of a form of planned maintenance programme as most significant factors 

responsible for maintenance management of the ETF buildings. Other factors found to be highly 

significant are lack of skilled personnel in maintenance department and insufficient funds for 

maintenance jobs. However, there is significant positive correlation between the maintenance staff 

and users‘ perceptions in improving maintenance management of the buildings. In conclusion, there 

is need to embrace discernable maintenance culture to impact the knowledge of maintenance 

management on the performance of the buildings. ETF needs to create ETF Maintenance Fund to 

provide adequate funding for maintaining ETF buildings in public tertiary institutions. ETF must 

have maintenance policy guiding the implementation of its maintenance programme of these 

buildings. 

 

Keywords: Buildings, ETF, Maintenance, Maintenance Management, Osun State. 

 

INTRODUCTION 

Maintenance has become a principal phase in the life cycle of built assets. For optimal performance of 

buildings, maintenance should be given serious considerations. Maintenance management issues play 

a major role in the performance of facilities (Shohet et al., 2002). In support of Shohet et al. assertion, 

Olanrewaju et al. (2009) point outs that buildings require maintenance to ensure its optimal 

performance over its life cycle. The value of a building from the user‘s perspective can be viewed as 

the measure of how efficiently and effectively a building meets the users‘ needs with the available 

resources.  Accordingly, birth, growth, maturity, decline, decay, death, and rebirth are fundamental 

stages in all natural cycles and so too with buildings, although humans like to keep the cycle under 

control through maintenance until its death suits human purposes (Allen, 2005). 

 

The Education Trust Fund (formerly the Education Tax Fund), ETF, was established with the strategic 

objective of using funding and project management to improve the quality of Education in Nigeria. 

The ETF vision is to be a world-class Public Sector Intervention Agency in the Education Sector and 
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to deliver competent and forward looking intervention programmes, through funding, to all levels of 

the Nigerian education system in line with the provision of its Enabling Acts (ADSUBEB, 2007). 

 

Since its inception, it has constructed buildings (for different purposes) in majority of tertiary 

institutions at Federal, State and Local Government levels throughout the country. These ETF 

Buildings were designed and built to achieve ETF objectives as earlier described. For instance, some 

of the ETF buildings are required to solve space requirement problems. In the light of Adenuga and 

Iyagba (2005) assertion that no buildings are completely maintenance free. Building managers are 

increasingly faced with having to maintain their building assets more efficiently whilst reducing the 

short and long-term cost of maintenance and rehabilitation. In a nutshell, the Fund provides finance 

for construction and maintenance of buildings within various institutions in the country. But it is 

disheartening that most of the buildings are in a deplorable state, which is gradually defeating the 

objectives of establishing ETF, this necessitated the study.  

 

It is no doubt that the existing education sectors buildings, particularly ETF buildings (that are used 

for various purposes such as: Administrative Block, Multipurpose Hall, Lecture Hall, Hall of 

Residence, Classrooms, Offices, Auditorium, Gymnasium and Toilets and Bathrooms) in Nigeria lack 

adequate maintenance. Most ETF buildings are in deplorable conditions of structural and decorative 

disrepair. While a considerable number of researches have been carried out on factors responsible for 

the poor maintenance of public housing estates, health and hotel buildings and offices in Nigeria, less 

attention has been given to the key parameters affecting the implementation of maintenance 

programmes for ETF (intervention/donated) buildings in Tertiary Institutions. Thus, this study seeks 

to establish and evaluate the factor affecting maintenance management of these buildings using 

appropriate analysis. 

The aim of the research is to evaluate the factors influencing maintenance management of ETF 

buildings in tertiary institutions in Osun State with a view to improving their performance (such as 

facility efficiency, hygiene standard, indoor air quality, energy efficiency,  lighting standard, thermal 

comfort, safety and information technology). In achieving this aim, the following objectives are set:   

i. to identify and assess the factors affecting the maintenance management of the ETF buildings in 

tertiary institutions in Osun State, and 

ii. to suggest ways of improving maintenance management of ETF buildings in the study area. 

 

All buildings, once constructed, are expected to stand for a number of years. Maintenance is seen as a 

way to preserve the economic value of the building (Michael, 2006). In recent times, tight fiscal 

regime compels government and its agencies to maintain their buildings in the most cost-effective 

way. As the cost of constructing new facilities increases, maintaining the existing ones has become 

more prominent as an alternative to extending the service lives of the buildings. Commentators have 
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highlighted the importance of preserving existing affordable housing stock (Olanrewaju et al., 2009; 

Adenuga, Olufowobi & Raheem, 2010). 

In the course of this research, attention will be directed at factors affecting maintenance management, 

since experts have asserted that building maintenance is of great significance to the economy not only 

because of the scale of expenditure involved in constructing these buildings, but also because it is 

important to ensure that the nation‘s stock of building both as factor of production and of 

accommodation was used effectively. The serious factors affecting maintenance management of the 

buildings will provide analytical perspective for appreciating decisions to carry out maintenance. 

2.0 LITERATURE REVIEW 

It is not only nature that destroys buildings; buildings are also destroyed by human activities. 

Buildings may not perform satisfactorily as a result of inadequate design, poor workmanship, 

defective materials and components, wrong installations and applications and the failure to provide 

the required maintenance. However, assuming the initial design was adequate for the intended use, the 

quality of workmanship was high, the materials and components selected were of high quality and 

installed properly, any inconsistencies from the predicted service life can be attributed to maintenance 

(Kalinger, 1997). 

 

2.1 Building Maintenance and Maintenance Management 

Maintenance mean different things to different people. Maintenance is defined as the required 

processes and services undertaken in order to preserve, repair and care for building‘s structure and 

components after completion or after any renovation, repair, refurbishment, conversion or 

replacement to current standard to enable it to serve its intended function throughout its entire life-

span without drastically upsetting its basic features and use (Olanrewaju, 2009). Anderson (1990) 

describes maintenance as an important part of the life-cycle of embedded systems, which must be 

considered from the design stage through the end-of-life stage of the system. He also affirms that 

maintenance covers two aspects of systems - operation and performance. Maintenance is generally 

performed in anticipation of, or in reaction to, a failure (Anderson, 1990).  

 

―Building Maintenance as the combination of all technical and associated administrative action 

intended to restore an item in, or restore it to a state which it can perform its required function‖ (Ikpo, 

2006). According to Organisation for Economic Co-operation and Development, OECD (2009) 

maintenance is done to prevent equipment failures (preventive) or to fix broken equipment 

(corrective). Periodic testing to ensure equipment will function when required and equipment 

surveillance are also classified as maintenance. Maintenance of any building starts immediately the 

builder leaves the site. In a nutshell, building maintenance could be described as the systematic 

approach of bringing back the functional state of the building to the standard it was designed to serve 

so as to obtain optimized benefits. 
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What can not be overemphasized is maintenance management. According to Olanrewaju (2009), 

building maintenance management can be defined as the process of planning, directing, leading and 

coordinating organizational resources towards building maintenance so that the building will continue 

to serve its intended purposes effectively and efficiently. Building maintenance management is goal-

driven and, like the general planning process, it includes components for data collection, strategy 

evaluation, programme selection, implementation and feedback. Maintenance management, on the 

other hand, involves maintenance within an estate to obtain maximum benefits from the investment 

(Michael, 2006). 

 

2.2 Maintenance Management in Public Buildings 

Today‘s government – operated public school is confronted by unique challenges that threaten its very 

existence. The characteristics and the structure of the public schools, by their nature lack the capacity 

to compete in a market – driven economy. This deficiency is further found to originate in the 

institutions inherent government structure. This structure promotes inefficiencies and inflexibility, the 

imposition of bureaucratic impediments to operational effectiveness (Stolzenberg, 2004). According 

to Shohet (2002) the performance of public buildings and their components depends to a large degree 

on continuous and planned periodical maintenance. 

 

In Nigeria, according to Adenuga and Iyagba, (2005) public buildings are in poor and deplorable 

conditions of structural and decorative disrepairs. In spite of huge amount spent initial cost to erect, 

they are left as soon as commissioned to face premature but steady and rapid deterioration, decay and 

dilapidation. The Built environment expresses in physical form the complex, social and economic 

factors, which give structure and life to a community (Lee, 1995). According to Banful (2004) the 

financial consequences of neglecting maintenance is often not only seen in terms of reduced asset life 

and premature replacement but also in increased operating cost and waste of related and natural and 

financial resources. Maintenance is related to the background of any project, unfortunately 

development plans and approved recurrent and capital estimates in public hospitals in Nigeria have 

revealed that thought have not be given to maintenance work (Onifade, 2003). 

 

Once a building is put into use, its building components have to perform day in, day out for the life of 

a building. Without effective and efficient maintenance, the building would not function properly. For 

this reason, the ETF building should be given more awareness of seriousness of maintenance and the 

consequences of ignoring it, both because of the high cost involved and the implications of failure to 

perform.  

          

Effective ETF building maintenance management can ensure that operating and maintenance costs are 

minimized, that the building continues to operate efficiently, and that the economic life of the building 

is optimized. In addition, good maintenance will ensure there are no breaches of legal and statutory 
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obligations regarding health and safety of the users.  Effective maintenance of buildings not only 

improves the quality of living environment but is also a vital means to uphold or even raise the value 

of properties. 

 

2.3 Factors Responsible for Maintenance Management of ETF Buildings In Tertiary 

Institutions in Osun State 

Hypothesized factors as postulated by Adenuga, Odusami and Faremi (2007) in a study of assessment 

of factors affecting maintenance management of public hospital buildings in Lagos State, Nigeria 

through a questionnaire survey was adopted for this study. The factors as are follows: Attitude of 

users and misuse of facilities; Insufficient funds for maintenance jobs; Difficulty in procurement of 

spare parts due to unavailable funds; Lack of discernable maintenance culture in the country; 

Inadequate training and development of personnel; Use of poor quality components and materials; 

The scale of efforts, extent of facilities and resources for maintenance operations on the quality of 

management in an organization; Persistent breakdown through indiscipline and ignorance; Absence of 

a form of planned maintenance programmes; and Lack of successful maintenance programmes by the 

maintenance department. Others are: Lack of skilled personnel in maintenance department; Natural 

deterioration due to age and environment; and No adoption of appropriate maintenance cycle for 

building maintenance.  

 

2.4  Maintenance Policies 

The maintenance policies should define the environment and ground rules for the delivery of the 

maintenance management service. Whatever scenario exists, in considering the operation of 

maintenance management there are a number of common areas requiring a policy statement; 

Resources allocation; Performance requirement; Execution of the work; Administrative activities; and 

Position of the maintenance department within the organisation (Barrie and Peter, 2007). Wordsworth 

(2001) defined resource (workers, materials and money) between the alternative types of maintenance 

action that are available to management. In order to make rational allocation of resources the benefits 

of those actions to organization as a whole must be identified and related to the cost involved. 

 

According to Eso (2001), maintenance policy is action or ideals adopted by government authorities of 

public and private institution as well as private individual on the execution of maintenance work. It is 

aimed at ensuring reasonably practicable maintenance building so as to provide a safe and secure 

environment, which complies with current legislations and fit for the purpose intended. Ilori (2009) 

described policies as guidelines that assist in achieving the defined objective of a function. A well-

defined maintenance policy is essential to provide goal and direction for maintenance management in 

an organization. Wild (1995) cited in Ilori (2009) stated that it is only by means of policies that we 

can define what maintenance is actually expected to perform in a given organization. Three main 

questions are considered important in establishing a comprehensive maintenance policy: what is to be 
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maintained, what type of maintenance will be applied in each case and how should maintenance work 

be organized? 

 

2.5 Maintenance Audit 

The purpose of a maintenance audit is to derive a maintenance strategy, which aims to deliver 

improvements to the general maintenance function, provide clearer communications and to develop a 

set of best practices for the maintenance function. Maintenance audit is necessary when you need to 

improve key aspect of your maintenance performance. It is an important part of management control, 

which ensures that resources are obtained and used effectively and that organisations‘ objectives are 

met (Robertson, 1983). Measuring performance is now widely recognized as a fundamental part of the 

management control process and is a continous activity (Seeley, 1987). Emphatically, a thorough 

audit of maintenance management functions can provide opportunities for improved program 

effectiveness, including: increased levels of service quality and performance; guidelines for 

organizational restructuring; introduction of management information systems to assist in meeting 

productivity and effectiveness goals and; better use of resources due to program improvements. 

 

3.0 RESEARCH SETTING AND METHODOLOGY 

3.1 The Study Area 

The study area for this research work was limited to ETF buildings in selected public tertiary 

institutions in Osun State. Osun State is one of the six States in South-west geopolitical zone in 

Nigeria, and this State was purposively selected for the study as it has a considerable number of 

public tertiary institutions. 

 

3.2  Method of Data Collection 

The study utilized primary data, which involved employing the use of well structured questionnaire 

which was administered by the researcher through sampling process. The questionnaire designed for 

this research was a structured type and is close ended, such that options were provided for each 

question from which respondents were expected to rate in order of preference that best expresses their 

opinions. The questionnaire was personally administered and completed under the supervision of the 

researcher (where necessary).  This reduced non-response and it allowed for great flexibility, more 

reliable and faster in term of their usage as the responses are promptly retrieved. For the purpose of 

this study the targeted population was primarily public tertiary institutions in Osun State. In this case, 

population covered mainly the maintenance staffs and users of ETF buildings in public tertiary 

institutions in Osun state. This was done in order to get dependable facts from previous and present 

performance of maintenance on the functionality of the building and not assumptions nor mere  head 

knowledge.  
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The sample frame adopted here are the public tertiary institutions with ETF buildings. There are seven 

(7) public tertiary institutions in Osun State. Two (2) Federal institutions and five (5) State 

institutions, as shown in table 3.1 below: 

Table 3.1:  Institution Name and Address 

 
Name Owned by  

Obafemi Awolowo University, Ile-Ife Federal government 

The Federal Polytechnic, Ede Federal government 

Osun State College of Technology, Esa- Oke State government 

Osun State College of Education (OSCOTEC), Ilesa   State government 

Osun State College of Education (OSCE), Ila State government 

Osun State Polytechnic, Iree  State government 

Osun State University, Osogbo State government 

 

The buildings in these institutions are used for various purposes such as: Administrative Block, 

Multipurpose Hall, Lecture Hall, Hall of Residence, Lecture Classrooms, Offices, Auditorium, 

Gymnasium and Toilets and Bathrooms. 

 

3.3 Sample Size 

This refers to the listing of all the elements in the population from which sample was drawn.  For the 

purpose of this study, out of these seven (7) public institutions, four were purposively selected, that is 

two (2) from the Federal institution and two (2) from the State owned institutions. 

 

Table 3.2 Usage of the ETF Buildings 

 

Usage\Institution 
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Administrative Block - 1 2 1 4 

Multipurpose Hall - 1 5 2 8 

Lecture Hall - 1 7 5 13 

Hall of Residence Block 6 5 - - 11 

Lecture Classrooms/Offices - 1 10 6 17 

Auditorium - 1 2 2 5 

Gymnasium - - 1 - 1 

Toilets and Bathrooms - - 2 2 4 

Total 6 10 29 18 63 
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Following Trochim (2000) selection criteria (percentage range of the range 10 – 30% for a small 

study population), a random selection of 30% of the total ETF blocks of buildings were surveyed, 

which was around 19 blocks of buildings comprising of each usage. 

 

It has been established from preliminary investigation that these selected institutions have 

maintenance departments. Therefore five (5) copies of questionnaire were sent to the maintenance 

departments of the four institutions purposively selected, making 20 copies of questionnaire. Also, a 

total of four (4) copies of the questionnaire were sent to users (who have high frequent contact with 

these buildings) of each 19 blocks of building in the selected institutions, making 76 copies of 

questionnaire. All together, a total of 96 respondents including maintenance staff and users were 

involved in this study. 

 

4.0 RESULTS AND DISCUSSIONS OF FINDINGS 

The analysis of survey data is done and presented in accordance with the chronological sequence of 

the objectives of this research. The statistical package for social sciences (SPSS) computer application 

has been adopted in the analysis and presentation of data. There are two types of analysis used in the 

study; descriptive analysis and inferential analysis. In line with this, frequency distribution tables, pie-

chart, relative important index, mean score and Spearman‘s correlation coefficient have been adopted 

in the presentation of the analyzed data.  From the analysis, different conclusion and 

recommendations were made as regards the subject matter. 

 

4.1 Analysis of Characteristic of Respondents:  

In order to be able to determine the reliability of the data collected on the study and draw inferences, 

the researcher sought information on issues relating to the characteristics of respondents from the 

selected public tertiary institutions in Osun State. Thus questions were asked regarding the profile and 

educational background of the respondents. Their responses were given below. 

 

Table 4.1, shows maintenance staff takes approximately 24% (i.e. 17 respondents), while 55 users 

responded, which indicates approximately 76%. This shows that the greater percentage of data 

collected for analysis will yield better results that can be relied upon and supported by Mills (1994) 

and Wordsworth (2001) cited in Olanrewaju (2009) that the end users should be given substantial 

consideration when it comes to maintenance of facilities. 
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Table 4.1: Category of Respondents: 

 
 Frequency  Percent   Cumulative Percentage 

Maintenance Staff 17  23.6 23.6 

Users 55  76.4 100.0 

Total 72 100.0  

 

Figure 1(a) shows that about 60% of the respondents who completed the questionnaires were HND 

and B. Sc. holders with relevant professional qualifications in their various field, which indicated that 

the respondents are educated and capable of given reliable information. While figure 1(b) shows that 

from 17 maintenance staff, 6 (35%) had range of 11 – 15 years experience, 4 (23%) hade between 6 – 

10years experience, and 3 (18%) had between 16 – 19 years experience. 

 

4.2 Analysis of Data 

Analysis of respondents‘ answer to each key question in the questionnaire was carried out and the 

result shown in the tables. A total of seventy-two (72) copies of questionnaire were responded to as 

shown below: 

 

The respondents were asked their opinions on the factors influencing the maintenance management of 

ETF buildings in their respective institutions in Osun State on a scale ranging from ―Very high‖ to 

―No effect‖. Table 4.2 shows the ranking of these factors using the method of relative importance 

index. The table reveals the index rankings ranged between 61.94% - 75.28%. The maintenance staff 

and users both agreed that absence of a form of planned maintenance programmes and lack of 

discernable maintenance culture in the country were top-ranked (1st) in the table. Adenuga et al. 

(2007) opined that insufficiency of fund for maintenance programme is a dominant factor among 

other factors responsible for poor maintenance management of public hospital buildings. This 

contradicts the above statement. It could be as a result of difference in usage of the buildings under 

studied. The maintenance staff and users ranked insufficient funds for maintenance jobs (0.7361, 4th), 

insufficient planning and coordination of maintenance activities (0.7167, 5th) and the attitude of users 

and misuse of facilities (0.7139, 6th) as the layer of most significant factor responsible for poor 

maintenance management of ETF buildings in public tertiary institutions in Osun State. On the 

contrary, both the maintenance staff and users, ranked difficulty in procurement of building 

components due to unavailable funds very low (13th). Figure 2 is a graphical representation of the 

relative importance index of the overall ranking of the factors. 
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Table 4.2: Factors Influencing the Maintenance Management of ETF Buildings in Tertiary 

Institutions in Osun State 

Factors (from all respondents)  RII Rank 

Lack of discernible maintenance culture in the country  0.7528 1 

Absence of a form of planned maintenance programme   0.7528 1 

Lack of successful maintenance programmes by the maintenance 

department  

0.7444 3 

Insufficient funds for maintenance jobs  0.7361 4 

Attitude of users and misuse of facilities  0.7139 5 

Use of poor quality components and materials  0.7111 6 

No adoption of appropriate maintenance cycle for building maintenance 
0.7083 7 

Persistent breakdown through indiscipline and ignorance  
0.6750 8 

Inadequate training and development of personnel 
0.6750 8 

The scale of efforts, extent of facilities and resources for maintenance 

operation on the quality of management in an organization 0.6722 10 

Natural deterioration due to age and environment 
0.6583 11 

Lack of skilled personnel in maintenance department  
0.6250 12 

Difficulty in procurement of building component due to unavailable funds 
0.6194 13 

 

In addition to the 13 factors affecting maintenance management of buildings as hypothesized by 

Adenuga et. al. (2007) and documented in the questionnaire for this study, some respondents 

nominated a range of other factor as follows: 

 

(i)  Lack of skilled manpower to maintain works in buildings designed and constructed 

by expatriates;  

(ii)  No long-term arrangements made for the supply of essential components for 

replacements;  

(iii)  Complexity of design and non involvement of maintenance experts during design 

stage;  

(iv)  Inadequate/inappropriate maintenance of facility plant and equipment for 

maintenance operations;  

(v)  Reluctance of some establishment to innovation support;  
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(vi)  No effective maintenance due to de-emphasize training, retraining and continuing 

education;  

(vii) Inflation of cost of maintenance by the operatives;  

(viii) improper conduct and application of maintenance management procedure and systems; 

(ix)  Non-compliance with technical specification; and  

(x)  Insufficient planning and coordination of maintenance activities.  

 

To ascertain the level of significance of these other factors as nominated by the respondents, further 

studies should be conducted to compare with the thirteen (13) listed factors investigated in this study. 

 

Meanwhile, the performance of ETF buildings in tertiary institutions in Osun State can be greatly 

improved as shown in the table 4.3 as perceived by maintenance staff and the users of the buildings, 

using the scale; 1 to 10, where 10 = most important through to 1 = least important. 

 

From the analysis in table 4.3, all the factors list where averagely important because the means scores 

are above 5.0. Meanwhile, the users and maintenance staff both agreed that creation of maintenance 

fund by the ETF for maintenance purpose (ranked 1st) is the most important on improving 

maintenance management of ETF buildings. Adequate maintenance policy is ranked second by the 

users. While on the other hand, adequate use of maintenance staff development programme is ranked 

second by the maintenance staff. Adoption of computer maintenance management system (CMMS) 

was ranked last (overall). This is not surprising, due to the low level of technology advancement in 

this part of the world. 

 

To further understand the correlation of the data, Spearman's correlation analysis was performed. 

There is significant positive correlation between the users (the dependent variable) and maintenance 

staff perceptions in improving maintenance management of ETF buildings in tertiary institutions in 

Osun State. As shown in Table 4.4, The spearman‘s correlation from the table at 5% level of 

significance is 0.714. 

 

 

 

 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 21  

 

Table 4.3: Suggested Ways of Improving Maintenance Management of ETF Buildings in Osun State 

Tertiary Institutions  

 
  

Users 

Maintenance 

Staff Overall 

Factors 
Mean Rank Mean Rank Mean Rank 

Computerized Maintenance Management 

System (CMMS) 5.3953 7 5.5882 8 5.492 8 

Adequate use of Maintenance Staff 

Development Programme 7.4419 3 8.2353 2 7.839 2 

Adequate/Functional Maintenance and 

Operation Policies 7.6279 2 7.7059 3 7.667 3 

Prioritization of Maintenance Work 6.8140 6 7.5294 4 7.172 4 

Provision of Modern Equipment and 

Tools for Maintenance Work 6.8605 5 6.9412 7 6.901 6 

Creation  of Maintenance Fund by ETF 

for maintenance purpose 7.9070 1 9.5294 1 8.718 1 

Functional Maintenance Management 

Audit 7.2093 4 7.0000 6 7.105 5 

 

Table 4.4:  Test of Correlation between Users and Maintenance Staff Perceptions on Ways of 

Improving Maintenance Management of ETF Buildings 

 
Spearman‘s rho Users Correlation Coefficient 1.000 714* 

Sig. (2-tailed)  - .047 

N 8 8 

 

Maintenance 

Staff 

Correlation Coefficient .714

 

* 

1.000 

Sig. (2-tailed) .047 - 

N 8 8 

*. Correlation is significant at the 0.005 level (2-tailed). 

 

5. CONCLUSION AND RECOMMENDATIONS  

As outlined earlier, this study aims at fulfilling two main objectives. Firstly, it can be concluded from 

the study that both the maintenance staff and users, did agreed that there is need to embrace 

discernable maintenance culture in public buildings. This is to impact the knowledge of maintenance 

management on the performance of the buildings. While inflation of cost of maintenance of the 

operatives was ranked last by both groups. Secondly, the study reveals that there is strong correlation 
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in the view of the maintenance staff and users that adequate maintenance fund should be created by 

the promoter (ETF) aside the construction cost to boost maintenance management of the buildings.  

 

The recommendations advanced regarding the assessment of maintenance management on ETF 

buildings in selected public tertiary institutions in Osun State is with a bid to improving the 

performance of the buildings, therefore in the light of this study, it suggested the following 

recommendations: (i) there is also need to formulate explicit maintenance policy for the maintenance 

activities. Among factors to be considered when formulating the policy are assessment of the service 

needed by the buildings and capabilities and skills of the maintenance crew. Also, the users should be 

put into consideration when formulating the policy as well; (ii) maintenance management of ETF 

buildings should be emphasized at the definition of requirement as shown from the study and the 

promoter of building should monitor this through to the operation and maintenance stage of the 

building‘s lifecycle. This is supported by Allen (2005) and Shohet et al. (2002); (iii) adequate used of 

maintenance staff development programme should be encouraged; (iv) finally, annual budgetary 

provision of ETF should include maintenance fund created for the purpose of maintaining the ETF 

buildings in the institutions, subsequent release of the fund for maintenance only. 
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Changes in climate due to the effects of human activities on the earth have led created several 

devastating conditions on the environment. Floods now pose an imminent danger in most cities (in 

developed and developing countries). This study examines the recurring flood within the study area, 

by assessing the causes and preventive measures aimed at reducing the impact of floods on residents 

within the study area. Using survey research, it was found that inadequate drainage system and 

improper handlings of refuse were the major causes of floods within the study area. The findings 

suggest that human related-factors were the major causes of floods within the study area. Although, 

details of the factors leading to this problems is still sketchy and needs to be  further explored; 

considering the imminent danger floods pose to urban cities. 

 

Key word: Flood, hazard, severity, impact 

 

 

INTRODUCTION  

The world over, various environmental problems and hazards are being faced daily.  Flooding has 

been considered to be one of the oldest natural phenomenon which is greatly aided by man‘s activities 

and it constitutes one of the most serious hazard been faced at present.  

Flood according to Howard and Remson (1978) is a flow of water exceeding the most frequently 

recorded levels and causing an over flow of water that rises and spreads over land and can cause 

considerable damage. Flood can be produced by a number of influencing conditions and causes like 

rainfall, snow melting, hurricane, and unusual high tides. The physical hazards of flood can be 

regarded as a physical and socio  economic phenomenon which are affected by man‘s activities. Since 

civilization, flood control and prevention has been given much attention, but it has remained unsolved 

in most developing countries and minimized in the advanced countries. 

Flood issues in Nigeria are not recent and it can be attributed to natural or manmade causes. The 

manmade causes includes high urbanization rate which is the over concentration of people within a 

limited geographical areas like Lagos which has an intricate web of urban activities like education 

commerce and industry relating to its economic social activities  

Despite the immense urban growth and perennial floods in Lagos the measures put in place are not yet 

adequate in ensuring the prevention and control of flooding, which is quite extensive with varying 

degrees of effect in different parts of the metropolis.  Various areas are affected in the metropolis, but 

the focus of the paper is on Oshodi-Isolo local government area and   Amuwo Odofin Local 

government areas 

Flooding is a global phenomenon that can take place anywhere, from the most urbanized area to the 

most remote of areas. Floods can be recognized according to the physical factors involved like floods 

caused by melting snow, cyclonic storm floods caused by ice jams, conventional storm floods and rain 

induced floods (united Nations 1976)  



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 2  

 

       Oluduro (1988) opined that flood problem in Lagos metropolis is perhaps the most common 

uncommon serious urban problem in Lagos. It is a perennial problem that has defied efforts made at 

combating it. The occurrence of this flood brings in its wake various problems like traffic and 

communication interruption, damage to houses and properties, the inundation of land, commercial 

establishment and industrial plants are paralyzed and  most importantly, human suffering is 

experienced .The flooding are compounded by a number of factors, Ayobolu (2000) named the high 

water table and low lying topography of Lagos as factors, and others as poor drainage system, 

construction of illegal structures on drainage channels, conversion of water ways to refuse dumps 

which form thick alluvial layer which in turn produces sufficient manure for weeds and grass to grow, 

thereby  impairing the free flow of water during the rains. 

       Though statistical data in relation to the losses in Lagos is difficult to obtain, it is a fact that huge 

sums of money have been voted by the state government and federal government in combating flood 

problem in Lagos.  

       Typical examples of efforts made at combating flood includes, the establishment of the Lagos 

waste disposal board on the 1
st
 of April 1978 to rid Lagos of refuse and assist in deflooding through 

its drains section. The establishment of flood relief task force in 1986. The flood control and refuse 

disposal system commissioned in 1988 worth N 8 million, the N 57.9 million world Bank assisted 

drainage project in 1991 and another in 1997,the passing of the Environmental  sanitation bill into law 

in November 21
st
 2000, and in August 2000 to June 2002, a total of 150 contracts worth about N364 

million was used to construct about 63 additional drainages in Lagos.   

       Recently, in the last six years, the Lagos state government has initiated the idea of tree planting 

with over 4.6 million trees planted across the state. There is also the on going drainage project all 

around the state with the scope of work being trapezoidal drain, dredging of various rivers and also 

the construction of rectangular concrete drains. 

Though various measured have been and is still being put in place, it is still not adequate in combating 

the present and future flood problems which might arise despite the fact that the problem has spurred 

many policy and political debates as losses due to flooding runs into billions of naira per year  

       The study is aimed at exploring how the various flood preventive measure put in place in Lagos 

metropolis have been able to combat flooding in the state especially the areas under study  

In order to achieve the aim, the following objectives were pursued; Have an understanding of causes 

of flood and its effect on lives in the study area; Identify the areas prone to flooding in the study area 

and also  identify the natural and man made factor responsible for flooding; Understudy the past and 

present individual and government efforts toward minimizing the occurrence of flood; Offer a long 

lasting solution to the problems identified .    

        Lagos metropolis is located in Lagos state, in south western zone of Nigeria. Lagos has exerted 

an influence and assumed a central role in Nigeria out of proportion to its land area. Lagos has 

suffered the consequence of rapid economic and population growth which has exceeded the capacity 

of infrastructural facilities and services. It has a low lying topography , it is flat and marshy for most 

part and ground level vary from sea level to about 45meters above sea level. Lagos have a quaternary 
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deposit composed of clay, mud, silt and sand. It has a mean temperature of 27
0
C and  it experiences 

high relative humidity and heavy rainfall. The vegetation falls between high forest and fresh water 

swamp belt, although the rain forest has been interfered with as a result of construction works 

prominent along the coastal area of the Atlantic.  

       Flood factors in Lagos can be considered in two perspectives: natural factors like climate change 

which leads to increased frequency of extreme weather change causing unusually high rainfall, the 

poor infiltration capacity of the land because of  lagoon and littoral  sediments and the nature of the 

soil; and manmade factor like blocked drainage by garbage, construction of buildings on every 

available and reclaimable land. 

Amuwo Odofin local government area was carved out of the old Ojo local government with an  area 

of 135km square. Oshodi-Isolo local government was carved out of the former Mushin local 

government area with an area of 56km
2
.Oshodi-Isolo Local government is one of the most populous 

in the state and has the popular Oshodi market  in the State . 

During the course of the study, the data type and sources used are  the primary data source obtained 

from questionnaire administration to the residents and  the relevant authorities overseeing flood issues 

in the State, oral interview to supplement respondent‘s answers, field observation method and 

pictorial method.  

       Secondary data source was also collected from local planning authorities in the area under study, 

National population commission, various texts, journals, newspaper cuttings and unpublished 

dissertations. 

       Oshodi-Isolo local government has a population of 621, 509 while Amuwo Odofin local 

government has a population of 318,166  

       Current household survey was not available so it was assumed that about 10  Persons per 

household, so in Oshodi Isolo local government we had 62, 150.9 household while there were 

31,816.6 households in Amuwo Odofin. Sample size was gotten using 0.05% of the total population 

of each local government which makes a total of 159 questionnaires for Amuwo Odofin Local 

government and 310 questionnaires for Oshodi Isolo Local government. 

Areas prone to Flooding were identified where thirty(30) streets were identified in Oshodi isolo and 

divided by the total number of questionnaire making it a total of ten questionnaires for each street, 

while (23) streets were identified in Amuwo odofin  making it a total of approximately 7 

questionnaires  per street. The Ballot type of random sampling was use to administer the 

questionnaires. The chi-square was used to analyze the data with hypothesis testing of finding the 

difference between drainage condition and occurrence of flood; and road condition and occurrence of 

flood.  

ANALYSIS AND DISCUSSIONS 

The major causes of flood in the study area is in line with the factors  responsible for flooding in lagos 

metropolis, excessive rainfall, blocked drains, poorly drained roads and channels, uncoordinated 

refuse collection and disposal, lack of drainage ,which can cause psychological distress, damages to 
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road, properties and drains which leads to delay in travel time, disruption of power flow, 

contamination of Well and boreholes, spread of water borne disease. 

       The Lagos state government through its ministry of environment is responsible for draining and 

deflooding Lagos, whereby  the drainage department is responsible for maintaining primary and 

secondary drains. The state drain ducks s clean and maintain the various drains flanking the federal 

and state road, while the local government have their local drains ducks responsible for tertiary drains. 

       The lagos state waste management Authority (LAWMA) and various enlisted private companies 

are responsible for waste disposal. The drainage department also gives relief operation like emergency 

pumping, excavation and clearing of drains. There is also the lukewarm attitude of government 

officials concerning the management of flood in the state. Another problem faced by the agency is 

funding because funds gotten are subject to budgetary provision. 

       The survey revealed that individuals are responsible for their domestic garbage which are either 

disposed of in open spaces, drainages or burnt and it was observed that despite the monthly 

environmental sanitation, heaps of refuse are left along the streets for days before they are picked up 

by operators. 

       The operation of cart pushers though outlawed by the sanitation edit is still functional because of 

the ineffectiveness of the waste disposal agencies in the states, and they are a contributing factor to 

the menace of flooding as it was observed that they do not dispose of the refuse they have collected to 

government vehicles or designated places, but dump the refuse into canals and open spaces. 

       Despite the fact that most of the respondent during the course of the study were educated, some 

were not aware of government efforts in flood prevention and there was a general lackadaisical 

attitude towards the roles they had to play in helping to reduce the menace of flood. 

       Based on the findings, experience in Lagos has shown that crisis sponsored actions is unlikely to 

provide any effective long run solutions and it is clear that past measures and policies have not been 

able to solve the problem, it is therefore important to have an holistic flood management program 

which can help prevent and control the menace of flood in the study Area. 

Various recommendations proposed are the provision of a National physical plan, state physical plan 

showing all major streams, rivers, flood plains e.t.c, a master plan at the local level, setbacks from 

streams in the built up areas which should not be less than 15metres, 75metres between building and 

shore line and 60metres between building and rivers and 45metres between buildings and seasonal 

streams, land use management approach to help limit development on flood plain, coordinated effort 

towards land reclamation, regular clearing of drainage lines and channels, provision of more drainages 

where there is none, provision of roads and repairs of existing ones, effective waste collection and 

disposal methods should be evolved by agency involved, provision of central sewage system, the use 

of geospatial information which can be used for disaster management and preparedness and also a 

continuous public enlightenment through media & print on the dangers, risk and causes of flood and 

how it can be prevented and controlled. 

Conclusively the paper has tried to unveil the factors that causes flooding in the study area and has 

identified that floods unlike most natural disasters are predictable, and so can be prevented and 
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controlled if adequate preparation is made towards it. There is no reason therefore why this natural 

phenomenon with its serious socio-economic and environmental effects should be a yearly affair in 

Lagos, though people are verged daily by media propaganda not to dump refuse in streams and 

drainages, in reality, it is observed that no proper avenues are created for effective waste management.  

       In Nigeria, what is being practiced is the hydrological cycle where when a large flood hits, funds 

which are hard to find before the deluge are mobilized, initiatives flood protection and preparedness 

are carried out, but soon after wards memory fades, expenditures are cut and comprehensive 

programmes are reduced, suspended or abandoned, when a big flood strikes again, it triggers the cycle 

anew. 

This should not be adopted by any nation because it is tantamount to waste of scarce resources that 

would have been used for better things. 
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Communication performance and its evaluation have been seen as critical towards improving 

managerial and communication effectiveness among project teams in collaborative working project 

environments. Unfortunately the construction industry struggles to leverage information technology 

and communication factors to facilitate communication across all projects typologies. Communication 

performance measures is said to provide appropriate evaluative criteria against which effective 

managerial skills and communication performance can be evaluated and validated. However, studies 

towards project team (PT) communication performance measures have not been rigorously pursued to 

include the human behavioural factors in construction in general as well as across all projects 

typologies. Also, theory lacks methods to evaluate communication performance, project 

characteristics and their relationships among project teams on projects of unique particularities (e.g 

MHPs). Using the 'Attribution Theory' of communication competency, and 'Communication 

Performance indicators' (KPI), a conceptual model is developed to measure and evaluate 

communication performance among the project team on MHPs delivery in developing countries. 

 

Keywords: Communication effectiveness, communication performance, communication        

competency, attribution theory, mass housing projects 

 

 

INTRODUCTION 

Studies in recent times have underscored the importance of developing and assessing certain key 

competencies in task performance as very crucial for enhancing performance outcomes (Kaye, 1996). 

In the dynamic and evolving world of project management, communication remains constant as a 

desirable and critical competency for managing projects successfully (Remidez, 2008; Henderson, 

2004; Henderson, 2008; Remidez, and Jones, 2012). Effective communication performance is seen as 

a critical requirement for meeting delivery success in arguably intense collaborative, interdependent 

and multi-disciplinary project based sectors such as Mass Housing Project (MHPs) (Enhassi et al., 

2009; Sandhu et al., 2004; Zairul and Rahinah, 2011). Mass Housing projects are unique in nature and 

thus require unique managerial skills and approach in its delivery (Ahadzie et al., 2007; Adinyira et 

al., 2013). In general, communication performance measures are asserted as a viable option for 

providing appropriate evaluative criteria against which effective managerial and communication 

performance of the project teams and stakeholders can be evaluated and validated towards 

improvement (Dainty et al., 2006; Moore and Dainty, 2003; Emmit and Goorse, 2003; Liu, 2009; Xie, 

2002). However, researches have primarily focus on creating the awareness of measuring how project 

related factors impact on project team communication performance (Mead, 1999; Xie, 2002; Liu, 

2009; Azmy, 2012).  
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Consequently, several studies towards project team (PT) communication performance measures have 

not been rigorously expanded in the construction industry to include the human behavioural factors 

and thus failed to make their findings applicable to projects of unique particularities (e.g. MHPs) (Liu, 

2009; Dainty et al., 2006; Kwofie et al., 2013). This gap offers an enormous implications for the 

construction industry in general as well as projects of unique particularities entailing intense 

collaborative, interdependent, multi-disciplinary, repetitive project based (Zairul and Rahinah, 2011; 

Liu, 2009; Xue et al., 2010). Given that performance measures are sure paradigm for assessing 

feedbacks from functional human behaviours for continuous improvement and validation (Kiely and 

Brophy, 2001; Dixon and O‘Hara, 2008), it can be asserted that communication performance 

measures among the project teams on MHPs is an imminent prerequisite for identifying the 

appropriate evaluative criteria and critical communication skills necessary for registering the needed 

improvement on communication performance towards successes in delivery of MHPs particularly in 

developing countries.  

It can further be contended that, both project features and human behavioural factors make significant 

contribution to the communication performance outcome (Dainty et al., 2006; More and Dainty, 

2003; Emmit and Goorse, 2003; Liu, 2009; Xie, 2002). Unfortunately this remains to be interrogated. 

This study aims at making a contribution towards addressing the apparent gap and weakness in 

communication performance measures by focusing on MHPs (see Kwofie et al., 2013; Enhassi et al., 

2009). Consequently, there is the need for an empirically proven, evaluative, objective and predictive 

method of measuring communication performance on MHPs in developing countries as 

communication induced delivery failures are the most prevalent on MHPs in developing countries 

(Enhassi et al., 2009; Zairul and Rahinah, 2011; CIEM, 2010). Significantly, by expanding 

communication performance measures to embrace human behavioural factors will enhance the 

anticipated evaluative, objective and predictive method of measuring communication performance on 

projects towards delivery success improvement. This is because, the human behavioural factors in any 

management approach is crucial and essentially decisive in determining the numerous critical skills to 

be required in any collaborative, interdependent and multi-disciplinary management task performance 

context. Further to this, it can be opined that performance measures are input based measures and its 

outcome is a reflection of the input behavioural skills (Cooke-Davies, 2002; Dainty et al., 2003; 

Skulmoski and Hartman, 2010). 

By adopting the ‗attribution theory‘ of communication competency and communication performance 

indicators, a robust evaluative conceptual model is developed for measuring communication 

performance based on the effectiveness of performance outcome and the task functional behaviours 

and psycho-social behaviours (communication skills) on MHPs. Even though the attribution theory 

forms the main philosophical bedrock and theory behind the framework, it also draws on the 

‗Hofstede‘s cultural framework‘ on communication in project teams. This paper is structured to 

present the main themes in the conceptual model in the following sections. It is then followed by the 

adopted theory and the main conceptual model.  

UNIQUE FEATURES OF MASS HOUSING PROJECTS 

Mass Housing projects (MHPs) share unique physical, organisational and operational characteristics 

that make their management inherently challenging compared to traditional ‗one-off‘ projects 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 8  

 

(Adinyira et al., 2013; Kwofie et al., 2013; Ahadzie et al., 2007). The unique particularities of any 

projects greatly impacts on the task and the various management functions in its project management 

practice (Favie and Mass, 2008; Manu et al., 2010; Kipp et al., 2008). The unique characteristics of 

MHPs impacts on the communication performance and requires unique contextual skills towards 

effective performance (Enhassi et al., 2009; Sanhu et al., 2004; Adinyira et al., 2013; IPMA, 2013). 

The exact and extent of impact of the unique particularities on the project team communication 

performance remains to be explored.  

COMMUNICATION PERFORMANCE MEASUREMENT INDICATORS (KPI) 

According to Litman et al., (2009) there are three general types and approach to performance 

measures:   

– Measure of service quality, which reflect the quality of service experienced by users;  

– Indicators of measurable outcomes, which reflect the quality of the inputs; and 

– Indicators of cost efficiency, which reflect the ratio of inputs (costs) to outputs (desired 

benefits). 

From several studies on communication performance in the construction industry, the outcome 

indicator measure approach remains the predominant and widely used method (CII, 1997; Xie, 2002, 

Liu, 2009). This is because the approach offers a valid reflection of the measure of the impact of the 

factors on the performance outcome (CII, 1997; Thomas et al., 1998; McCroskey and McCroskey, 

1988). From the turn of 1997, the CII, (1997) has been the most robust indicators widely used in 

several studies for assessing communication performance outcome. The CII, (1997) was based on a 

developed model that measures communication performance by nine distinct indicators. The measure 

of the indicators are reflected in the ‗accuracy, timeliness, underloading, overloading, procedure, 

barriers, distortions, gatekeeping and understanding‘ of the transmitted information (c.f Kwofie et 

al., 2013). Notable communication models have been developed by limiting the measures to a 

selection from these indicators (Thomas et al., 1998; Mead, 1999; Murray, 2000; Xie, 2002; Liu, 

2009). However, for this study, all the nine measuring indicators are adopted to present a more robust 

and encompassing measure of the impact of the ‗unique features‘ of MHPs on the communication 

performance among the project team. Against this, the relationship between the unique features and 

the indicators is operationalized into a framework in Figure 1.0 below.  
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Figure 1.0: A Robust Communication Performance Measures Framework on MHPs (impact 

of Unique Features) 

 

ATTRIBUTION THEORY OF COMMUNICATION COMPETENCY 

The attribution theory posits that communication performance measures lies in the causal locus 

domain and that the measure of the effectiveness of the performance outcome will always depend on 

and be influenced by the human behavioural competencies (skills) input in the communication process 

(Weiner, 1992 & 2006; McIntosh, 2009; Rasekh, et al., 2012; Manusov and Spitzberg, 2008; 

Manusov and Harvey, 2001). Alternatively, in making attributions, the primal motive and purpose is 

to achieve ‗cognitive control‘ through explaining and understanding the causes behind behaviours and 

performance outcomes (Manusov and Harvey, 2001; Manusov and Spitzberg, 2008; Rasekh, et al., 

2012). It can be said also that attribution making gives order and predictability to process, action and 

the outcome and that effective communication performance in a communication process are likely to 

be as a result of high communication competency skills (Weiner, 1986; Weiner, 2006). Given that 

competency-based measures are increasingly gaining grounds as one of the most critical elements and 

approach to managerial improvements and organisational effectiveness (Jubb and Robotham, 1997; 

McCloy et al., 1994; Kiely and Brophy, 2001) the approach through the attribution theory will offer a 

more robust evaluative and predictive criteria against which the critical communication skills 

necessary for registering the needed improvement on communication performance towards successes 

in delivery on MHPs in developing countries can be assessed.  

Accordingly, Hymes, (1972) suggests that knowledge and ability for use as well as the contextual 

behavioural attributes in any communication context are required to be perceived competent and that 

skill is an embodiment of knowledge and attributes. This is amplified by Reeta and Neerja (2012) that 

communication skill is essential for successful communication performance. It is also contended that 

"communication is everyone's panacea for everything" and that the skills required for even engineers, 

scientists and technocrats to translate their work into understandable communications so that it can be 
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applied outside their own level of expertise is critical (Peters, 2010 pp19). Communication is 

contextual (Morreale, et al., 2006; Šafranj, 2009; Step and Finucane, 2002) and that adaptation to a 

particular communication situation employs appropriate and effective use of behavioural skills exuded 

(Bagarić and Djigunović, 2007; Spitzberg, 2000; Salleh, 2008; Spitzberg, and Chagnon, 2009). 

Against this, communication skills needed in the construction industry lies in the task functional skills 

and psycho-social skills. The task functional skills are the necessary communication skills required to 

communicate effectively the project related information on the basic technical (work)functions of the 

team members (say architect: drawings, Quantity Surveyor: BOQ, Structural Engineer: structural 

designs). It can be said that, construction communication also lies in the social behavioural domain 

(Salleh, 2008) and that social communication skills are crucial for creating enabling environment for 

the full function of the task functional skills (Henderson, 2008; Salleh, 2008; Morreale, et al., 2006). 

These are said to be the critical components of communication competency attribution appropriate to 

any construction communication context (Salleh, 2008; Step and Finucane, 2002; Dainty et al., 2006; 

Manusov and Spitzberg, 2008). This is because competency is contextual and as such a competent 

attribute in one situation may not be suitable to another situation (Spitzberg, 2000; Salleh, 2008). 

Against this, it is crucial for communication competency to evolve from the context of its functions. 

The fulcrum of the attribution theory can be operationalized in the framework in Figure 2.0.  below:  
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Figure 2.0: Representation of the Attribution Theory for Communication Competency  

 

THEORETICAL FRAMEWORK 

It‘s been postulated that communication is contextual and in that communication lies in the social 

human behavioural domain (Salleh, 2008; Morreale, 2012). Thus Construction communication lies in 

the human behavioural domain and that the ‗human behavioural communication competency skills‘ 

are the key attribution to effective performance in the communication process (Salleh, 2008; Manusov 

and Spitzberg, 2008; Henderson, 2008). Against this, Weiner, (2006) and Doryei and Murphy, (2003) 

posit that dwelling on the attribution theory, in communication performance measures the key 

behavioural communication skills are the critical ‗locus of casualty‖ which determines the success or 

failure or effectiveness and ineffectiveness of the communication performance outcome. This is 

further amplified by Spitzberg and Cupach (2002), that an individual‘s skills to communicate along 
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with his or her motivation, precipitates the occurrence of certain outcomes that are judged competent 

in a particular interactional context. Given that the skill competencies of project team (PT) are 

influenced by different project types, (Ahadzie, 2007), it is critical that project teams develop the 

requisite communication skills, knowledge and competencies to match up the required 

communication performance on MHPs to ensure team effectiveness and managerial efficiencies. 

Also recent studies in main stream performance measures and human resource genre, skill 

development has been the focus of performance improvement and it can be said that this support the 

current focus of communication performance measures through the advancement of communication 

skills towards competency for improved performance (Jubb and Robotham, 1997; Remidez, 2008, 

Remidez, and Jones, 2012; Henderson, 2004; Henderson, 2008; Adler et al., 2004). Again in current 

project management practice (PMP) genre, the focus has been to advance adaptive skills that are 

receptive to the task context and project typology (Zid, 2011; IPMA, 2013). This is advanced on the 

skills Acquisition theory that skills are effective when developed suitable to specific task and context 

(Wiemann, and Backlund, 1980; Sandhu et al., 2004; Mirahmadi et al., 2011) and thus generic skills 

may not always be applicable to every context. In furthering this, it is positioned that competency 

skills must be developed to suit the context, project typologies and particularities (Dixon and O‘Hara, 

2008; IPMA, 2013).  

Against this, the inclusion of communication skills (human behavioural) dimension to the 

communication performance measure model present a robust evaluative approach that allows for 

objective assessment and monitoring towards improvement through the acquisition of the requisite 

competency skills to perform on MHPs. Project Managers (PMs) and Project Teams (PTs) who will 

be deemed competent and successful in project based organisations must effectively communicate by 

adopting skills that promote good relationships and at the same time successfully convey project 

related information and messages in an efficient manner suitable to perform their functions and tasks 

(Murray, et al., 2000; Pinto and Pinto, 1991; Müller, 2003). Dwelling on this, studies by Dainty et al. 

(2006), Morreale, (2012) and Salleh, (2008) suggests that project teams must possess communication 

skills to perform both their task functions as well as the communication skills to promote good 

relationships and good social environment that successfully help to convey project related information 

and messages in an efficient manner suitable to perform their functions and tasks (Pinto and Pinto, 

1991; Müller, 2003). 

It is said that the ‗functional task skills‘ and ‗psycho-social skills‘ are the two main behavioural 

competency skills that must be developed by project teams to enhance communication performance 

(Morreale, 2012; Salleh, 2008). The ‗functional task‘ communication skills refer to the skills 

necessary to perform the technical roles and functions related to the task in the communication 

process (Burleson and Denton,1997; Dainty et al., 2006; Burleson, and MacGeorge, 2002; Burelson, 

2007). It refers to the ability of an individual to demonstrate knowledge of the appropriate 

communicative behaviour specific to the job and task functions in a given context (Spitzberg, 1983; 

Spitzberg and Cupach, 1984; McCroskey et al.,1998; Müller, 2003). This skill perceives 

communication in the construction industry as a professional technical practice where appropriate 

verbal, non-verbal and written skills, media, rules and tools can be applied to effectively convey task 

information related to the role of each team participants to engender mutual understanding of the 

information (instructions) to perform the task (Dainty et al., 2006). This skill was expanded by 
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Henderson, (2008) that the core function of the project team in a communication process in the project 

based organisations relating to their functional task are encoding skills and decoding skills to send and 

receive information. Encoding skills as postulated by Henderson, (2008) and  Dainty et al, (2006) 

refers to the skill ability of the sender of the project related information to compose the information 

into forms and medium that are easily sent and understood in the communication medium by the 

receiver. Decoding skills refers to the ability of the receiver to accurately dissolve the transmitted 

information in order to send the needed feedback correctly. Against this background, functional task 

communication skills compose of ‗encoding skills‘ and ‗decoding skills‘ (Henderson, 2004, 

Henderson, 2008).  

The ‗Hofstede‘s cultural framework‘ as widely applied to communication, marketing, psychology, 

management and sociology indicate that cultural dynamics in teams, work groups and organisation 

have valid influence when considered as a collective group than individuals (Blodgett et al., 2008; 

Christophe et al., 2009; Mooij and Hofstede, 2010). It further posit that culture play a greater 

influence on any management system (e.g project management and communication management) and 

that teams and work groups must always exhibit appropriate adaptable attributes to any situation to 

moderate the impact of the cultural influence (Christophe et al., 2009). Against this, a study by 

Archibald (2007) and Ochieng and Price (2009) opined that success in project management in any 

international and multi-disciplinary groups will require a conscious and significant adjustment and 

development of unique contextual skills that moderate the influence of culture in the team.  

From the turn of the 1990s, the project team approach has been the predominant and effective 

approach to project delivery in both developed and developing countries and the success of the project 

is seen as a collective responsibility of the team (Dainty et al., 2006; Baiden et al., 2003; Azmy, 

2012). Against this it is seen that in a project based organisations and environment project teams 

exhibit a collectivist dimension where strong bond and unison is exhibited among participants 

(Christophe et al., 2009). This makes communication very crucial in maintaining relationships, trust, 

respect towards superior team productivity ( Thuiller and Diallo, 2005). The mass housing project 

based environment can be said to be multi-disciplinary, collaborative, multi-cultural, interdependent 

and may exhibit different cultural and social behaviours. Also, in the socio-cultural context of the 

Ghanaian society and other developing countries, key cultural elements such as respect, honour, 

recognition are seen as very crucial and thus influence every sector of management functions and 

team organisation especially in the construction industry and other organisations. Against this, 

appropriate contextual communication skills towards team effectiveness is crucial. Drawing on this, 

and given the contextual and social behavioural nature of communication and the housing 

construction industry makes psycho-social communication skills significantly and crucially important 

for project teams to be successful in their technical task function and maintain the needed team 

cohesion for successful delivery. The ‗psycho-social‘ communication skills as perceived by Salleh, 

(2008), Burelson, (2007) Latham et al., (1994) and Morreale (2012) refers to an individual‘s ability to 

effectively adapt to differing social constraints of the surrounding communication environment and it 

is crucial to interpersonal interactions in groups and teams. It is asserted that the ‗psycho-social‘ skills 

lend support for the functional task skills to effectively function and are very significant and essential 

in defining the feature of interpersonal communication in work groups (Spitzberg and Cupach, 1984). 

These skills motivate and enable the social and psychological environment for effective 

communication (Burelson, 2007; Burgoon et al., 1995; Cohen and Bailey, 1997). The study by 
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Müller, (2003) confirmed that task-oriented communications that lacked ‗relationship building‘ 

aspects does not achieve desired results and thus social communication skills are crucial for 

moderating the barriers in multi-cultural teams and controlling emotional ties. Against this 

background, drawing on the ‗Hofstede‘s cultural framework‘ makes ‗psycho-social‘ communication 

skills are very crucial for MHPs project team in this study. 

The Case For Measuring Communication Performance On MHPs 

The measure of the impact of the factors on communication performance can be determinate 

(Limpornpugdee et al., 2009) as seen in the works of Xie, (2002) and Liu, (2009). Against this, it can 

be contended that the measure of the impact of the unique particularities (project factors) on the 

communication performance can be determinate but an evaluative, objective and predictive approach 

in the measures to reflect a more robust assessment method towards prognosis and improvement 

through the inclusion of the human behavioural factors is crucial (see Figure 3.0) (Xie, 2002; Liu, 

2009; Kwofie et al., 2013). Also, construction communication and general communication is 

contextual and lies in the social human behavioural domain (Salleh, 2008; Spitzberg, 2002; Spitzberg 

and Cupach, 1984). Against this, the human behavioural skills must be determined, developed, 

evaluated, monitored and controlled towards performance improvement. 

To this end it can be postulated that the expansion of communication performance measures to 

include the human behavioural aspects presents a more valid evaluative, object and predictive 

approach. The study adapted a framework by Ahadzie, (2007) designed to capture how the key 

assumptions and factors in performance measures influence the outcome. The evaluative and 

predictive nature of the framework supports it application to this study. In current trends in 

communication performance measures, it is asserted that the approach should be conceptualised and 

operationalized based on the communication factors, communication behaviours and the 

communication performance outcomes (Liu, 2009; Kwofie et al., 2013). This approach allows for 

continuous evaluation and assessment of the influence of the factors and behaviours on the outcome 

and thus this nature lend support for adapting the framework by (Ahadzie, 2007).  

In this study, the unique features of MHPs and the behavioural skills were identified and considered 

as the main communication factors that influence the communication performance outcome indicators 

and this can be operationalized in an iterative evaluation in the measurement as presented in figure 3.0 

below. 
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Figure 3.0: Framework Capturing Key Concepts of Communication Performance Measures; After 

Ahadzie, (2007) 

 

 

CONCEPTUAL MODEL 

Effective measuring, monitoring and predicting the causal impact of communication factors on the 

communication performance in construction project based organisations is said to be very complex 

with varied approaches (CII, 1997; Thomas et al., 1998). Against this, communication performance 

models offer a good understanding of the relationship between the main factors that affect and 

influence the performance outcomes as well as offering an evaluative, objective and predictive 

approach for constant monitoring of the actions (inputs) against performance outcome for 

improvement (Xie, 2002). In the context of this study, to aid the clear and precise understanding of 

the relationship between the extent to which the ‗unique features‘ of MHPs and the ‗behavioural 

skills‘ impact on the communication performance among the project team, a conceptual model which 

integrates these key factors are thus useful for objective evaluation and predictive purposes.  

In conceptualizing the relationships precisely, the extent and nature of impact of the key factors 

(unique features of MHPs and behavioural skills) on the communication performance outcome 

needed to be clearly and rigorously examined together. The unique nature of MHPs offer a challenge 

in its management approach (Ahadzie et al., 2007) and contributes to communication ineffectiveness 

in its delivery (Enhassi, and Burgess, 1991; Enhassi et al., 2009). Mass Housing projects (MHPs) 

possess unique ‗physical, organisational and operational‘ features (Adinyira et al., 2013; Kwofie et 

al., 2013). It is further asserted that project teams can communicate effectively and enhance their 

performance outcome by possessing ‗functional task skills‘ in encoding and decoding as well as 

‗psycho-social‘ communication skills (Henderson, 2004; Henderson, 2008; Salleh, 2008; Morreale, 

2012; Müller, 2003). These skills are the critical ‗causal locus‘ that determines the success or failure 

in communication outcome (Weiner, 2006; Burleson, 2007). Alternatively, the result of 
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communication outcome in any context is dependent on the skill competency input in the 

communication process.  

Building on this background and the exposition given above, the extent to which the unique features 

of MHPs impact on communication performance among the project team and the objective influence 

of the behavioural communication skills can be illustrated and operationalized in the model shown in 

Figure 4.0. operationalized in the model shown in Figure 4.0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.0: Conceptual Model for Mass Housing Projects Communication Performance 

Measures among the Project Team 
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Figure 4.0: Conceptual Model for Mass Housing Projects Communication Performance Measures 

among the Project Team 

 
Also, it is known that the unique particularities of MHPs impacts on communication performance 

(Enhassi, and Burgess, 1991; Enhassi et al., 2009), by this model the extent and nature of impact can 

be ascertained as well as being able to evaluate and predict the performance level of the human 

behavioural skills on the performance outcome for continuous monitoring and improvement.  

CONCLUSIONS 

The highlight of this study has sought to develop a robust conceptual model for evaluating and 

predicting the impact of MHPs unique features and the human behavioural skills on project team 

communication performance. It can be contended that the skills and competencies of project team 

participants are influenced by different project typologies and context; as such the model is being used 

to develop communication performance measure for Mass housing project (MHPs) in developing 

countries. Also, beyond highlighting the impact of the unique features on the communication 

performance, the needed behavioural skills and the extent of impact on the performance outcome on 

MHPs is also presented. In short, the model presents a robust approach to effectively measure, 

evaluate and predict the performance of project team communication in MHPs delivery. The above 

attempt informs an ongoing study into the impact of the unique features of MHPs on Project Team 

(PT) communication performance on MHPs in developing countries.  
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Prioritization of the 25 sub-watersheds in the Lower River Benue Basin (LRBB) located between 

Latitudes 7
o
13‘N and 8

o
00‘N, and Longitudes 8

o
00‘E and 9

o
00‘E with a basin area of 7685.28km

2
 and 

a population of 947,138 people was carried out on the basis terrain characteristics such as slope, 

drainage, soil depth and erosion factors. Satellite Remote sensing (RS) and collateral data  provided 

the vital spatial and temporal information on some of these parameters. An emerging technology of 

Geographic Information System (GIS) was used as the tool to generate, manipulate and spatially 

organize disparate data for watershed prioritization. The prioritization if the 25 sub-watersheds  was 

done by assigning ranks to the individual indicators and a compound value (Cp) was also generated. 

Sub-watersheds with highest Cp were of low priority while those with lowest Cp were of high 

priority. Thus an index of high, medium and low priority was produced. The highest priority zone 

consists of seven (7) sub-watersheds, medium of seven (7) and low of eleven (11) sub-watersheds. 

High priority indicates that these sub-watersheds are susceptible to greater degree of erosion and 

application of soil conservation measures and other management practices becomes inevitable to 

preserve the basin from further damage and to alleviate other associated natural hazards. Requisite 

actions were proffered for some of the critical sub-watersheds that priority ratings showed that they 

are marginally or not suitable for agricultural intensification.  

 

Keywords: Agricultural intensification, GIS, prioritization, remote sensing, terrain, watershed  

 

INTRODUCTION 

Land and water are the two basic natural resources for the survival of living systems. These two 

resources have been interacting with each other in various phases of their respective cycles. The 

future of the nation depends largely on the effective utilization, management and development of 

these resources in an integrated and comprehensive manner (FAO,1993). According to Javed et al 

(2009), the watershed approach enables planners to internalize such externalities and other linkages 

among agricultural and related activities by accounting for all types of land uses in all locations and 

seasons. This systems-based approach is what distinguishes watershed management from plot-based 

approaches to soil and water management. This approach aims to optimize moisture retention and 

reduce soil erosion, thus maximizing productivity and minimizing land degradation. Improved 

moisture management increases the productivity of improved seeds and fertilizer, so conservation and 

productivity-enhancing measures are complementary. Biswas et al (1999) reiterated that in recent 

years there has been a growing appreciation of the need to organize communities to work collectively, 
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make sure that beneficiaries have an interest in the work that is done, and ensure that everyone living 

both at the upper and lower reaches of the watershed benefits from the results of prioritization. 

 

Watershed prioritization is the ranking of different sub watersheds of a watershed according to the 

order in which they have to be taken for treatment and soil conservation measures. Morphometric 

analysis could be used for prioritization of micro-watersheds by studying different linear and aerial 

parameters of the watershed even without the availability of soil maps (Biswas et al., 1999). Thus, 

Watershed prioritization on the basis of morphometric parameters is essential in order to devise a 

sustainable watershed management plan. Remote sensing and GIS are the most advanced tools for 

studies on prioritization of micro-watersheds for their development and management. The 

contributions of Mather and Doornkamp (1970), Gardiner (1978), and Gregory (1978) in terrain 

characterization studies, especially on spatial variability of morphometric parameters, are considered 

immensely important. 

 

The production of food is important to everyone and producing food in a cost-effective manner is the 

goal of every farmer, large-scale farm managers and regional agricultural institutions (Nathan (2000). 

Any successful farmer needs to have the knowledge and information products to forge a viable 

strategy for farming operations. Such information which can be easily generated using satellite remote 

sensing and GIS Technologies will help the farmer to understand the cultivated basin acreage, health 

of his crop, extent of infestation or stress damage, or potential yield, soil conditions, water 

requirements, environmental problems as well as the need for intensification of agricultural 

production and expansion of agricultural lands to support the growing food demands 

(Burrough,1986).  

 

So, for a primarily agrarian country like Nigeria, accurate and timely infor¬mation on the types of 

crops grown and their acreages, crop yield and crop growth conditions are essential for strengthening 

coun¬try's food security and distribution system. The relief, soils, climate and vegetation have been 

particularly important in explaining the intensity of the agricultural occupation in the Lower River 

Benue Basin (LRBB). An increasing awareness of the need for careful management of land use and 

land development has grown over the last decade in Nigeria, particularly, with respect to 

environmentally related sensitivity. The utilization of land for agricultural purposes involves a 

complexity of interacting variables such as population, the land tenure system, the level of 

technology, the stage of a regions development and even the various propensities in the taste of the 

community in question. Mabugunje (2003) maintained that a good knowledge of land use of any 

given geographical region is linked with the human activities on land, the facilities placed on the land, 

the effects of such human activities on the environment and the actual people making use of the land 

under consideration. 
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Watershed Prioritization and Agricultural Production 

McCuen (1989), defines watershed as a natural hydrological entity, which allows run-off to a defined 

channel, drain, stream or river at a particular point. It is the basic unit of water supply, which evolves 

over time. Thus, different researchers define watershed differently as most literature refers to it as a 

drainage basin, a drainage area, a catchment basin, a catchment area, a river basin, a water basin. A 

watershed is an ideal unit for management of Natural resources like land and water and for mitigation 

of the impact of natural disasters for achieving sustainable development (Pal, 1998). A watershed 

therefore represents all of the stream tributaries that flow to some location along the stream channel. 

The number, size, and shape of the drainage basins found in an area vary with the scale of 

examination.  It's on the basis of this definitions that the Lower River Benue Basin has been selected 

for watershed prioritization and agricultural intensification. Development programmes concerning 

optimum utilization of natural resources are now increasingly oriented with watershed as an integral 

unit. A watershed is a natural entity conforming to the increasing homogeneity of geomorphic 

sculpturing process. Watershed prioritization and management implies rational utilization of land and 

water resources for optimal and sustained production with the minimum hazard to natural resources 

and environment. The success of planning for developmental activities depends on the quality and 

quantity of information available on both natural and socio-economic resources. Therefore, accurate 

and reliable data base generation and management became extremely important for devising ways for 

optimal agricultural land use planning and management in the 25 sub-watersheds. 

 

Thakkar and Dhimman (2007) reiterated that, it is important to plan the activities in a watershed on 

priority basis for achieving fruitful results, which also facilitate addressing the problem areas to arrive 

at suitable solutions. The resources based approach is found to be realistic for watershed prioritization 

since it involves an integrated approach and the same has been followed in this study. For larger 

watersheds, where the detailed soil maps are not available and preparation is costly and time 

consuming, a method, which uses the layers derived from satellite data, is most convenient. Priority of 

watershed depends upon various parameters; hence it is imperative to prioritize the watersheds on the 

basis of conservation and developmental needs.   

 

With the increasing population pressure in Nigeria and the concomitant need for increased agricultural 

production (food and fibre crops as well as livestock) there is a definite need for improved 

management of the nation‘s agricultural resources (Idachaba, 2002). In order to accomplish this, it is 

necessary to first obtain reliable data on not only the types, but also the quality, quantity and location 

of these resources. Information on land use and land cover of the area therefore, will permit a better 

understanding of the land utilization aspects of cropping pattern, grazing lands, wastelands, surface 

water bodies, settlements and communication network, which are vital for development planning. The 

use of Satellite Remote Sensing for data gathering, allied to the introduction of Geographic 

Information System (GIS) as a powerful tool to process data in conjunction with information collected 

using conventional field techniques helps overcome traditional data volume constraints. Remote 

sensing and GIS techniques have been and will continue to play a very important role in the 

improvement of the present systems of acquiring and generating agricultural data. When adequate 
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information on the component parts of the agricultural system are available or can be collected, 

national economic concerns can be addressed through improved management programmes to ensure 

both the sustainable utilization of the available resources for food and of appropriate high level 

decisions regarding food movements, pricing and imports/exports. The premier way of acquiring this 

data in a cost-effective and synoptic way is through the use of rigorous remote sensing and GIS 

methodologies.  

 

Space Technology and Watershed Prioritization for Agricultural Intensification 

Lillesand, and Kiefer (2003) Remote sensing is nothing but a means to get the reliable information 

about an object, area or phenomena without being in physical contact with the object, area or 

phenomena under investigation . It is on the observation of an object by a device separated from it by 

some distance utilizing the characteristics response of different objects to emissions in the 

electromagnetic energy is measured in a number of spectral bands for the purpose of identification of 

the object. Geographical information systems therefore, provide an essential technology for 

considering the interaction between spatial distributions of resources.  

 

The advent of Remote Sensing images from satellite based platforms has provided opportunities for 

extraction of up-to-date information on land use and soils of a watershed and then used to identify 

critical soil erosion areas within the watershed for prioritization (Pal, 1998). The progress made in 

satellite imaging with regard to spatial resolution in last two decades has provided additional 

advantage of obtaining information at sub-watershed level. Under this background, the present study 

envisaged to demonstrate the utility of topographical maps as well as medium resolution satellite 

images of 32m in the extraction of terrain parameters and thereafter utilize the information in 

characterizing the basin for prioritization of 25 sub-watersheds of a larger watershed. This will 

provide the hot spots in terms of sub-watersheds where the land managers look into. 

 

According to Burrough (1986), agricultural remote sensing is commonly done in the visible, near-

infrared and thermal infrared portions of the spectrum; however, new applications in the microwave 

area are being developed. The knowledge of spectral signatures is essential for exploiting the potential 

of remote sensing techniques. This knowledge enables one to identify and classify the objects of 

agricultural resources. It is also required for interpretation of all remotely sensed data, especially in 

agricultural resource data whether the interpretation is carried out visually or using digital techniques. 

All objects of agricultural resource on the surface of the earth have characteristic spectral signatures. 

Generally, the remote sensing devices operate in the green, red and near infrared regions of the 

electromagnetic spectrum for agriculture and other allied phenomena. Agricultural resources can be 

obtained by measuring spectral, spatial and temporal variations of electromagnetic radiation 

emanating from points of interest and then analyzing these measurements to relate them to the specific 

classes of agricultural phenomena. The importance of remote sensing in agricultural surveys includes 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 26  

 

the following: vantage point, synoptic coverage, permanent record, mapping base, cost savings, real-

time capability.   

 

Research Problem 

Factors influencing future trends in food security depend on both the supply of and demand for food. 

Among the major driving forces expected to influence future food consumption are population 

growth, environmental conditions, urbanization, and income growth among others and their impact 

varies region by region. There are evidences of ecological changes in the Lower Benue River basin as 

occasioned by the rescinding trend of the Benue River. Consequently, there is dire need to delineate, 

map out and prioritize the sub-watershed in the basin for the purpose of agricultural intensification, 

more so that the basin is acclaimed as the food basket of the nation (Nigeria). To accomplish this task, 

modern remote sensing and GIS technologies complemented by existing conventional methods has 

been employed. 

 

Aim of the Study 

This study is aims to apply Satellite Remote Sensing and Geographic Information System 

technologies in watershed prioritization for agricultural intensification in the Lower River Benue 

Basin. The specific objectives of the study are as follows: 

i. To generate physiographic units, drainage map, sub-watersheds maps of the Lower River 

Benue Basin 

ii. To produce the slope, DEM and 3D maps of the area using topographic and SRTM data 

iii. To prioritize the sub-watersheds for agricultural intensification on the basis of terrain 

parameters.  

 

The Study Area  

The Lower River Benue Basin under study is located between Latitudes 7o 40‘N and 7o52‘N, and 

Longitudes 8o 25‘E and 9o 12‘E with an area of about 77379.32 sq km and extending from Gbajimba 

to Makurdi the Benue State capital. It is situated 315km southeast of Abuja the Nigeria‘s Federal 

Capital.  The report of the 2006 national census exercise shows that the area has a population of 

1,356,225 that is, 683,157 male and 673,068 female and a population density of 17 people. Federal 

University of Agriculture, Makurdi and Benue State University are the major tertiary institutions that 

are located in the area. The basin generally experiences a typical tropical climate with two distinct 

seasons, the wet or rainy season and the dry season. The rainy season lasts from April to October with 

an average annual rainfall of 1152.5mm. The dry season begins in November and ends in March. The 

duration of the rains greatly affects the level of water availability in the area. The variability of 

rainfall has resulted in three rainfall regimes: the wet regime, the moderate regime and the dry regime. 
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This to a larger extent has effect on the general agricultural land use situation of the basin. The 

drainage and hydrology of the area is part of the inland drainage system of the Benue River basin, 

which are influenced by climate, rock structure and human activities. The rivers, streams, dams and 

ponds in the area are used for a number of purposes such as industrial uses, domestic uses, irrigation, 

fishing, source of portable pipe-borne water, drinking water for livestock, recreational purposes 

among others.  The basin is dominated by alluvial soil, which is referred to as sediment made up of 

mud, silt, clay and sand that are deposited on floodplains and deltas by rivers and streams during 

seasonal flooding. The floodplains of the Rivers Benue and Katsina Ala is made up of  alluvial 

deposits, comprising of assortment clays, sand, gravels and pebbles, overlie the meta-sediments and 

form the superficial geology. These rocks are rich in solid minerals, such as limestone, baryte, coal, 

gypsum, salt, shales, silica, sand and kaolin which are currently being mined. The vegetation cover of 

the area just like many other regions in the northern parts of Nigeria changes with seasons. In the wet 

season the grasses, shrubs and leaves of trees are found fresh and green but in the dry season, they 

wither and die off leaving behind dry grasses and some trees with stems and branches only to revive 

again with the advent of the next wet season. Economic trees that are found in the area are planted in 

orchards and dwelling compounds such as mango, guava, cashew, orange and pawpaw. The plant 

species covering the area are put to various uses including medicinal, raw materials (paper production, 

roofing of buildings, construction etc) grazing, fuel and energy among other uses. 

  

Table 1: Types of crops and livestock in the basin 

S/N Categories Crop Types 

1 Tubers Yam, cocoyam, water yam, cassava, potato 

2 Cereals and legumes Rice, beans, maize, sorghum, millet, soya beans, cowpea, 

groundnuts, beniseed 

3 Vegetables and spices Onions, okro, tomatoes, pepper, spinach, and garden eggs 

4 Tree crops and others Orange, mango, cashew, plantain, sugar cane, locus beans 

and guava as well as cotton 

5 Livestock Cattle, sheep, goats, pigs, duck, guinea fowl, poultry 

 

METHODOLOGY 

Materials 

A combination of Satellite Remote Sensing, Geographic Information Systems (GIS) and the 

conventional approaches were used in this study. The primary sources of materials that were used 

include: Topographic map of Makurdi, Sheet 64, covering the part of the Lower Benue River 

floodplain at the scale of 1:250,000 produced by Federal Surveys, Nigeria (1969) as reprinted in 1992; 

Geological map of the Makurdi, Sheet 64, at the scale of 1:250,000 produced by Geological Survey of 

Nigeria (1963); Soil data from the Federal Department of Agriculture and Land Resources (FDALR); 

Meteorological data from Nigerian Meteorological Agency (NIMET); Nigeriasat-1 data of 32m 

resolution and dated 2009; Google Earth data of 2009; Shuttle Radar Topographic Mission (SRTM) 

of 90m resolution; Published literature materials on agricultural intensification and watershed 

prioritization; Internet websites that have materials on watershed prioritization, terrain 

characterization and agricultural intensification.  
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Methods 

The methods involved literature search and interaction with some distinguished experts in the field of 

study. The satellite imagery of the area and the base maps were interpreted and digitized to generate a 

number of maps which were analysed and presented in vector-based GIS using a number of 

application software packages including ILWIS 3.3, Erdas Imagine 8.7 ArcGIS and ArcView 3.2 

(Academic version).  

The topographical map was digitized to produce (a) contours map for the determination of slope dx 

and dy percentage map and (b) the drainage pattern on the basis of which, the study area was carved 

out using the hydrological boundaries of the drainage systems. Morphometric analysis was also 

carried out for the 25 sub-watersheds delineated in the basin. 

Physiographic analysis was embarked upon through the visual interpretation of the satellite data on 

the basis of tone, texture, shape, size, pattern, topography, resolution, site and association. From this, 

four physiographic-soil units were mapped, that is, (a) Pediment (b) Buried pediment (c) Valley fills 

and (d) Alluvial (Floodplain) plain.  

The terrain factors that were used for the characterization of the basin include: (i) Slope, (ii) Depth of 

soils, (iii) Drainage.  

(iv) Erosion factor.  

Data capture was done using appropriate hardware facilities such as workstations, small/large format 

scanners, digitizers and digital camera. 

 

The following specific actions were taken to generate the required results in all the requisite fields; 

 Presentation of GIS maps that will show the distribution and areal extents of individual landuse 

systems to demonstrate the great advantage of the modern remote sensing and GIS technologies 

over the conventional landuse survey techniques 

 Each physiographic unit was identified and mapped using supervised and unsupervised 

classification method 

 Each landuse system will have to be characterised in detail using terrain characteristics including 

soil depth, slope drainage and erosion hazards 

 Generation of land capability and suitability propelled the identification of production potentials 

and constraints in the various sub-watersheds using the suitability of paddy (rice) cultivation for 

this purpose 

 

RESULTS AND DISCUSSIONS 

Physiographic-Soil Mapping of the LRBB 

Based on terrain characteristics and the variation in the landform, the study area has been divided into 

four major physiographic units to characterize the soils into Pediment, Buried Pediment, Floodplain, 

Valley Fills 
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Figure 2: Physiographic map of the study 

area 
 

 
Table 3: Rating of the terrain parameters in the 

physiographic units 

 

S/No. 

Physiographic 

units 

Area  

(km
2
) 

Slope 

 

Soil 

depth 

 

 

Drainage 

 

Erosion 

hazard 

Damaging 

Overflow 

1 Pediment 

834.95 

Steep 

sloping 

Shallow Well Severe 

small 

gullies 

Frequent with 

damage 

2 Buried 

pediment 
4464.34 Moderate 

sloping 

Deep Well Moderate 

rill 

Frequent with 

some damage 

3 

 

Floodplain 

436.87 

Very 

gently 

sloping 

Very 

seep 

Poor None to 

slight 

None 

Floodplain  

(waterlogged) 
212.18 Nearly 

level 

Very 

deep 

Very 

poor 

None to 

slight 

None 

4 Valley fills 1155.18 Gently 

sloping 

Very 

deep 

Imperfect Slight 

sheet 

Occasional 

 
 

Digital Elevation Model and 3D Visualization   

A digital elevation model (DEM) is a representation of the topography of the earth‘s surface in digital 

format, that is, by coordinates and numerical descriptions of altitude. DEMs are used to extract terrain 

parameters, model water flow and for pure visualization purposes (3D visualization) as shown in 

Figures 3 and 4. The quality of a DEM is a measure of how accurate elevation is at each pixel and 

how accurately is the morphology presented. DEM implied that elevation is available continuously at 

each location as it has been the case in the study area. A high quality DEM from the Shuttle Radar 

S/No. Physiography Area  km
2
 Area (%) 

1  Pediment  834.95 10.78 

2 Buried Pediment 4464.34 57.69 

3 

Floodplain  436.87 5.65 

Floodplain  (waterlogged) 212.18 2.74 

4 Valley Fills  1155.18 14.93 

Others 

5 River           233.33 3.02 

6 Airport         4.59 0.06 

7 Built-up areas  397.37 5.13 

Total 7738.81 100 
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Topographic Mission (SRTM) of 90m resolution which is freely available on the internet for 

researchers was downloaded and used for this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. DEM             Figure 4: 3D 

Visualization of the LRBB 

 
Slope Mapping and Classification 

Slope analysis is essential for rationalisation of agricultural land use in a watershed. It gives the basis 

for land capability classification, land use planning and soil conservation requirements. Slope analysis 

is the first step towards rationalized use of watershed slopes.  Using the USDA system as contained in 

Figure 6 the slope of the study area was grouped into various categories ranging from nearly level 

(<1%) to very steep (>25%) in the 25 sub-watersheds for ease of reference.  

 

 

 

 

 

     

  Figure 5. Contour Map          Figure 6. Map of 

the slope classes 

 

 

   

 
 

 
 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 31  

 

ANALYSIS OF SLOPE CLASS DISTRIBUTION IN VARIOUS SUB-WATERSHEDS 

 

Table 4: Areal extent of various slope classes in the area 

S/No 

Slope classes 

Area 

Explanation Km
2
 Percentage (%) 

1 0-1 1942.83 25.26 Nearly level sloping 

2 1-3  2471.85 32.11 Very gentle sloping 

3 3-5  1276.08 16.61 Gentle sloping 

4 5-10  1337.67 17.39 Moderately sloping 

5 10-15 421.71 5.48 Strongly sloping 

6 15-25  215.62 2.81 Moderate steep to steep 

7 >25  26.19 0.34 Very steep sloping 

Total 7691.95 100  

Table 5:  Slope Concentration in the sub-watersheds 

 

S/N

o 

 

Slope 

Classes 

(%) 

Sub-watersheds with high slope concentration 

(in increasing order) 

Range of 

Concentration 

(%) 

No of sub-

watershed with 

slope class 

1 0-1 Akpaku, Akwa, Uuma, Hawe, Akponaja, Ohina, Inija 42.81 – 81.89 25 

2 1-3  Owopi, Akereku, Gwer, Ahum, Jado, Acha 42.17 – 52.59 25 

3 3-5  Ube, Gwer, Ana, Mu, Fete, Guma, Kugwa, Yugbu  18.62 – 26.96 25 

4 5-10  Ahum, Mu, Gelaza, Ukoghor, Ube, Oku, Kugwa 25.06 – 35.80 25 

5 10-15 Ukoghor, Kugwa, Oku, Gelaza 11.84 – 16.85 24 

6 15-25  Ukoghor, Peyer, Akwa, Oku, Owopi, Akereku, Gelaza 5.17 – 18.50 22 

7 >25  Fete, Akwa, Gelaza, Akereku  1.02 – 6.82 18 
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Mapping of the Sub-Watersheds 

For effective prioritization and meaningful agricultural land use, the need to identify the various sub-

watersheds of the Lower Benue River Basin became inevitable. Consequently, 25 sub-watersheds 

were delineated in a map (Figure 7) and their respective sizes calculated in Table 6 which indicates 

that Gwer sub-watershed has the largest area that occupied 20.46% of the total basin. 

Table 6. Area coverage of the 25 sub-watersheds 

S/No Sub-watershed Area (Km2) Area (ha) Percentage  

1 Acha      259.97 25997 3.38 

2 Ahum        86.22 8622 1.12 

3 Akereku      73.15 7315 0.95 

4 Akpaku       363.83 36383 4.73 

5 Akponaja     112.38 11238 1.46 

6 Akwa         116.16 11616 1.52 

7 Ana          701.74 70174 9.13 

8 Fete         582.49 58249 7.58 

9 Gelaza      202.13 20213 2.63 

10 Guma         343.49 34349 4.47 

11 Gwer        1572.47 1,57247 20.46 

12 Hawe         72.81 7281 0.95 

13 Inaji        99.28 9928 1.29 

14 Jado       185.57 18557 2.41 

15 Kereke       324.06 32406 4.22 

16 Kugwa        157.59 15759 2.05 

17 Mu           1394.44 1,39444 18.14 

18 Ohina        179.94 17994 2.35 

19 Oku         304.97 30497 3.97 

20 Owopi        48.41 4841 0.63 

21 Peyer        105.82 10582 1.38 

22 Ube          133.52 13352 1.74 
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Figure 7.  Map of the  sub-watersheds 

 
 

 

 

 

 

Stream Morphometry and Ordering System of the Various Sub-Watersheds 

A number of factors influence input, output, and transport of sediment and water in a drainage basin. 

Such factors include topography, soil type, bedrock type, climate, and vegetation cover. These factors 

also influence the nature of the pattern of stream channels as dendritic, rectangular, parallel, trellised, 

deranged, radial, and centrifugal drainage patterns. Dendritic patterns, which is the predominate 

pattern in the study area, are typical of adjusted systems on erodable sediments and uniformly dipping 

bedrock. The study uses the Strahler System of Stream Ordering which holds that: The smallest 

headwater segments are assigned 1
st 

order. Order increases downstream by 1 whenever two streams of 

equal order join. Hence, two streams of 2
nd

 order join to form a 3
rd

 order stream. But the order 

number does not increase when a lower-order stream joins a higher-order stream.  

For the purpose of this study, the hierarchical ranking of streams proposed by Strahler (1964) was 

adopted. The first order stream has no tributaries; the second order streams have only first order 

streams as tributaries; similarly, the third order streams have first and second order streams as 

tributaries and it continue that way (Figure 8). A perusal of the Table 7  indicates that out of the 25 

sub-watersheds in the area, four sub-watersheds (Gwer, Mu, Fete and Ana) with the highest stream 

order are designated as 4
th
 order sub-watersheds having a total of 51, 80, 43 and 97 stream segments 

of all orders respectively. Thus, a combination of segments of all the orders have summed to 597 

stream segments with the 1
st
 stream order having 77.5% segments in the study area. 

         

      

      

 Table 7: Levels of  Stream Orders    

 

Figure 8: Various methods of stream ordering 

23 Ukoghor      125.39 12539 1.63 

24 Uuma         87.73 8773 1.14 

25 Yugbu        51.72 5172 0.67 

 Total 7685.28 768528 100% 

 Mean 307.41 30741.12 4% 

Stream 

Orders 

Sub-watersheds No. of 

Segments 

Percentage 

(%) 

1
st
  25 463 77.5 

2
nd

  24 105 17.6 

3
rd

  14 25 4.2 

4
th

  4 4 0. 7 

There are Total 25 sub-

watershed 

597 100 
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 Figure 10. stream order and stream number 

Figure 9. Map of the stream orders 
 

Table : Direction of stream flow  

 

 

 

 

 

 

 

 

Figure 11. Map of stream flow directions   
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S/No Stream flow 

direction Area km
2
 

Percentage 

(%) 

1 N 1247.96 15.5 

2 NE 839.86 10.43 

3 E 1144.15 14.21 

4 SE 820.79 10.2 

5 S 1102.04 13.69 

6 SW 748.84 9.31 

7 W 1125.81 13.98 

8 NW 1020.9 12.68 

 Total 8050.35 100 
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Prioritization of the 25 Sub-Watersheds for Agricultural Intensification 

The drainage, soil, geomorphology and land use are greatly influenced by the terrain features, which 

in turn reflect on the watershed characteristics. In this study, the Landsat ETM satellite data and the 

DEM map provided the spatial distribution of these resources and the theme maps derived using the 

satellite data were very useful in assessing the 25 sub-watershed rating (Prioritization). Since these 

factors are interdependent, their integrated study is significantly useful for prioritizing the sub-

watersheds. The approach involves identification of sub-watershed with high run-off using the 

qualitative run-off assessment method.  

 

The methodology is based on the assumption that the run-off characters are influenced largely by 

terrain characteristics such as soil, morphometric parameters, slope and land use and land cover. All 

the sub-watersheds of the area were then prioritized, into 4 classes ranging from high priority to least 

priority (that is, highly critical, critical, low critical and not critical). The statistics of the 

physiographic units, morphometric characteristics and those of the land use and land cover were used 

in the prioritization of the various sub-watersheds in a part of the Lower Benue River Floodplain as 

contained in Table 9 below;  
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Table 9. Distribution of the mapping units in the sub-watersheds for prioritization                                     

 

S/No 

 

SWSD 

Mapping Units (%) Others Total 

Alluvial  

(Floodplain) 

Valley 

Fills 

Buried  

Pediment 

Pediment River Built-

up 

Areas 

Airport 

1 Acha 11.38 16.52 58.67 8.08 1.17 4.18 - 100 

2 Akwa 45.31 3.22 47.31 1.32 0.23 2.61 - 100 

3 Akpaku 9.74 11.19 64.33 10.77 0.25 3.72 - 100 

4 Ana 1.96 14.48 61.89 17.29 0.26 4.12 - 100 

5 Gwer 0.89 21.61 61.26 13.27 0.01 2.96 - 100 

6 Fete 1.45 18.54 55.75 17.15 0.05 7.06 - 100 

7 Ukoghor 1.43 12.28 30.16 6.01 0.88 45.58 3.66 100 

8 Mu 0.73 11.90 69.61 13.24 0.78 3.74 - 100 

9 Yugbu 2.90 15.61 59.09 10.86 0.27 11.27 - 100 

10 Peyer 3.04 18.54 71.14 1.14 - 6.14 - 100 

11 Uuma 17.92 22.42 49.59 6.28 0.03 3.76 - 100 

12 Kugwa 0.02 26.33 66.45 2.71 - 4.49 - 100 

13 Gelaza - 9.20 83.37 2.59 - 4.84 - 100 

14 Hawe 16.54 31.22 42.08 5.51 0.95 3.70 - 100 

15 Oku 11.78 15.68 50.39 15.97 1.99 4.19 - 100 

16 Ube 15.19 15.74 54.92 9.92 0.14 4.09 - 100 

17 Guma 6.85 21.31 62.35 3.14 2.73 3.62 - 100 

18 Ahum 2.94 16.54 52.19 4.19 0.43 23.71 - 100 

19 Kereke 2.29 12.63 63.31 5.77 0.15 15.85 - 100 

20 Akponaja 36.09 6.12 49.54 6.02 0.54 1.69 - 100 

21 Jado 6.38 7.83 66.74 16.54 - 2.51 - 100 

22 Ohina 63.27 6.15 19.04 5.87 0.68 4.99 - 100 

23 Inaji 80.39 - 14.53 1.47 1.45 2.16 - 100 

24 Akereku 53.38 - 37.99 4.39 1.63 2.61 - 100 

25 Owopi 7.24 - 74.65 1.79 3.34 12.98 - 100 

Mean 15.96 13.41 54.65 7.65 0.72 7.46 0.15 100 
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Ranking of the Sub-watershed Prioritization process 

In watershed prioritization, conservation and management strategies are embarked upon for particular 

land use based on their land capability classification as conservation measures in the upper watershed 

have a positive impact on productivity in the lower watershed. Cultivable areas are put under crops 

according to strict principles of suitability-based cultivation. Erosion-prone, less favorable lands are 

put under perennial vegetation. Reducing erosion in the upper reaches of the watershed also helps to 

reduce sedimentation of in the lower reaches. The sub-watersheds have been broadly classified into 

three priority zones according to their compound value (Cp) that were generated from the terrain 

parameters using the percent slope values as follows :  - High (>5%),  medium (3-5%) and Low (0-

2%). The watershed wise prioritization ranks are given in Table 10.   

 

i. High Priority: The sub-watersheds which fall in high priority category are Ana, Fete, Jado, Oko, 

Gwer Akereku, and Owopi. These watersheds generally consist of steep slopes, high drainage density, 

high stream frequency, low form factor and low elongation ratio. These can be classified under very 

severe erosion susceptibility zone. Thus need immediate attention to take up mechanical soil 

conservation measures, gully control structures and grass waterways to protect the topsoil loss. 

ii. Medium Priority: There are six watersheds falling in medium priority. These include Owopi, 

Gelaza, Peyer, Mu, Kugwa, Jado, and Kereku . These sub-watersheds consist of moderate slopes, 

moderate values of drainage density, stream frequency, drainage texture and moderate to high form 

factor, circulatory ratio and elongation ratio. 

 

iii. Low Priority: This category has been attained by Inija, Ohina, Akwa, Akponaja, Uuma, Hawe, 

Hawe, Kugwa, Gwer, Uuma, and Guma. These sub-watersheds consist of lower slopes, very low 

drainage density, stream frequency, texture ratio, high form factor, circulatory ratio and elongation 

ratio. These watersheds can be categorized under very slight erosion susceptibility zone and may need 

agronomical measures to protect the sheet and rill erosion. 
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Table 10. Prioritization of the sub-watersheds 

 

S/N 

Terrain Parameters Priority 

Sub-

watersheds 

 

Priority  

classes 
Physiography Land use/ land 

cover  

Morphometric 

Parameters 

Soil 

 Erodibility  

1.  

  

Alluvial 

(floodplain) with 

very deep soils, 

nearly level slope  

Continuous 

cropped area, 

wetland grasses  

Low relief, low runoff, 

broad channels, 

alluvial deposits 

Area of 

negligible 

erosion  

Inija, Ohina, 

Akwa, 

Akponaja, 

Uuma, Hawe 

Least priority 

(Not Critical) 

2.  Valley fill with 

thick soil cover, 

gentle slope  

Double cropped 

area, wetland 

grasses  

Low runoff, alluvial 

deposits, low stream 

density 

Area of low 

erosion  

Hawe, 

Kugwa, Gwer, 

Uuma, Guma 

Low priority 

(Low Critical) 

3.  Buried pediment 

with moderate to 

shallow depth and 

slope  

Single to double 

cropping, Scrub 

and grassland 

Medium runoff, relief, 

stream density 

Areas of 

moderate to  

high erosion  

Owopi, 

Gelaza, Peyer, 

Mu, Kugwa, 

Jado, Kereku 

  

Moderate 

priority 

(Critical) 

4.  Pediments with 

very shallow soil 

depth, steep slope 

Single cropped 

area, barren 

Orchards, Scrub 

and forest 

High runoff, high 

relief, incised 

channels, sediments 

removal, high stream 

density 

 

Area of high 

erosion  

Ana, Fete, 

Jado, Oko, 

Gwer 

Akereku, 

Owopi 

High Priority 

(Highly 

critical) 

 

CONCLUSION 

Considering the massive investment in the watershed development programme, it is important to plan 

the activities on priority basis for achieving fruitful results, which also facilitate addressing the 

problematic areas to arrive at suitable solutions. The resources-based approach is found to be realistic 

for watershed prioritization since it involves an integrated approach. Prioritization of sub-watersheds 

was done on the basis of terrain characteristics. All the 25 sub- watersheds in the basin have been 

prioritized by considering the results of various parameters derived from slope, drainage, soil depth 

and erosion factors. Hence, remote sensing and GIS technology can be used as an alternative to 

conventional method of terrain characterization and subsequent prioritization of sub-watersheds for 

implementing basin conservation practices. The best management practices proposed for sub-

watersheds of The Lower River Benue Basin are; trenching, bunding, stone wall fencing, brushwood 

check dams, earthen check dams, erosion control structures and other masonry structures.  

 

Knowledge of land use and terrain characteristics is important for planning and management activities 

concerned with the surface of the earth. The resource managers and planners for agricultural land use 

need detailed, timely, accurate and reliable data on the extent, location and quality of land and water 

resources and climate characteristics. The data on land use potential and the conservation needs can 

help in planning for uses that will maintain the quality of land and guarantee high productivity. The 

application of satellite remote sensing and geographic information system for land use surveys and 

mapping has gained importance largely because of its ability to provide rapid and reliable data within 

a given time framework. 
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The Benue River shapes a corridor of productivity that has, for thousands of years, provided people 

with dynamic and rich livelihoods, and has made human survival possible even in times of desolate 

drought. People have always followed the rhythms of the rivers flow, which can sometimes vary 

dramatically from year to year. Within the harsh and frequently unpredictable tropical climate, people 

wove their productive activities together in patterns that were compatible with the environment and 

mutually reinforcing. Floodplain pastures of thick grass supported livestock, wildlife and nurseries for 

fish. Harvested rice fields were grazed by livestock, which in turn fertilized the fields with their 

manure. Farming of millet, vegetables and rice; livestock herding; fishing, hunting and gathering of 

wild plants to use as food and medicine co-existed, waxing and waning in response to changes in 

climate and river flows.  

 

Farming in the Lower Benue floodplain varies widely in its scope, ranging from intensively managed 

small plots to commercial farms covering tens of acres. Successful crop farmers in the area have 

developed expertise at selecting the varieties of plants that can adapt to their soils and environment. As 

such they have acquired skills over the years in preparing soil and in planting, growing, protecting, 

harvesting, and storing crops. They are also able to control weeds, insects, and diseases, and marketing 

skills to enable them to gain reasonable returns from their crops. The relief, soils, climate and vegetation 

have been particularly important in explaining the intensity of the agricultural occupation in the 

Lower River Benue Basin (LRBB). An increasing awareness of the need for careful management of 

land use and land development has grown over the last decade in Nigeria, particularly, with respect to 

environmentally related sensitivity. 
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Historically from the mid-1950s corporate office buildings in West Africa were designed with 

centralized heating, ventilating, and air-conditioning (HVAC) systems. These systems are expensive 

to install, and run. For example, a survey of monthly electricity consumption of 15 office buildings 

carried out in three cities in Nigeria shows that cooling alone, excluding lighting and other appliances, 

account for approximately 40% of energy consumption for office buildings (Batagarawa, Hamza, & 

Dudek, 2011). It is important to adopt a different approach to office building design in tropical West 

Africa because energy provision for HVAC systems using the national grid is poor, and there is heavy 

reliance on standby generation systems. The adaptive thermal comfort standard therefore offers a 

potential solution to this problem. This standard was based on the adaptive model, which ―relates 

indoor design temperatures or acceptable temperature ranges to outdoor meteorological or 

climatological parameters‖ (ASHRAE, 2010). This paper, therefore, examines the evolution of the 

adaptive thermal comfort standard—from research to standard. A comparison will be made between 

the adaptive component of ASHRAE Standard 55 and the European version, CEN/EN 15251. The 

author used a literature review approach and suggests areas of further research for affordable, energy 

efficient and thermally comfortable office design and construction management in tropical West 

African climate. 

 

Keywords: Adaptive thermal comfort, energy efficiency, thermal comfort 

 

INTRODUCTION 

Efficiency and sustainability are terms that are commonly used by professionals and experts from 

different field of studies. Politicians, policy makers, economist, planners including architects and 

engineers are among the many professionals and experts that often use these terms. Hardly will you 

attend any academic conference without the mention of at least one of these terms. 

On the other hand, it is almost impossible to talk about efficiency and sustainability without 

considering comfort or thermal comfort in the building industry. This is so because, building as a 

place of shelter represent a place of comfort and safety. The challenge facing both architects and 

engineers in the building industry, therefore, is not just how to achieve energy efficiency or 

sustainable building designs but also how to achieve comfort or thermal comfort for the occupants of 

the buildings. According to a field study conducted by Tanabe et al, the satisfaction of office workers 

with their thermal environment has great impact on workers‘ productivity (Tanabe, Iwahashi, & 

Tsushima, 2012). Therefore, there is need to investigate good strategies of energy efficient buildings 

that would not affect workers comfort. 
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THERMAL COMFORT 

―The term ‗comfort‘ might be used to describe a feeling of contentment, a sense of cosiness, or a state 

of physical and mental well-being‖ (Shove, 2003). The American Society of Heating, Refrigerating 

and Air-Conditioning Engineers (ASHRAE) define the term ‗thermal comfort‘ as ―that condition of 

mind that expresses satisfaction with the thermal environment‖ (ASHRAE, 2010). The wider research 

community, architects, engineers in the building industry, accept this standardised definition of 

thermal comfort standard and it is usually quoted in current thermal comfort standards such as those 

of the ASHRAE Standard 55 and the International Standards Organisation, ISO 7730 (ASHRAE, 

2010; ISO, 2005). 

ASHRAE definition of thermal comfort describes a person‘s psychological state of mind and is 

usually referred to in terms of whether someone is feeling too hot or too cold. It is essentially a 

subjective response, or state of mind, where a person expresses satisfaction with his environment 

(Olesen & Brager, 2004). However, in deciding what is thermally comfortable for people, one must 

take into account a range of environmental or climatic and personal factors. This makes it difficult to 

define what thermal comfort is. The environmental or climatic factors and personal factors that have 

to be taken into account make up what is known as the ‗human thermal environment‘ (Parsons, 2003). 

 

FACTORS AFFECTING THERMAL COMFORT 

In 1970, Fanger suggested that the most important factors or variables which determine the thermal 

condition of a given space are (Fanger, 1970): 

 air temperature, 

 mean radiant temperature, 

 air velocity, 

 humidity, 

 metabolic rate or activity level, and 

 clothing insulation. 

Also, Jones defines thermal comfort as the achievement of a balance between metabolic heat 

production and heat loss and it is a function of the thermal environmental conditions such as activity 

rate and clothing insulation (Jones, 2008). 

Thermal comfort is affected by four environmental factors (air temperature, mean radiant temperature, 

air velocity and humidity) and two personal factors (activity level and clothing insulation). Hence, 

thermal comfort in any given space can be achieved with a combination of the above factors. 

 

THERMAL COMFORT MODELS 

There are two different thermal comfort models that have been developed over the years. The first of 

these two thermal comfort models, the predictive mean vote (PMV) or heat balance model, was based 

on Fanger‘s laboratories and chambers studies (Fanger, 1970). The second thermal comfort model, the 

adaptive comfort model, was developed as a result of series of field studies carried out by researchers 

(Auliciems, 1981; de Dear & Brager, 1998; Humphreys & Nicol, 1998). The level of thermal comfort 

in both models is often represented as a percentage of people who are satisfied or dissatisfied with a 

given condition. 

 

PMV or heat balance model 

In 1970, Fanger developed the heat balance equation which is based on a combination of six factors 

affecting the thermal balance between the human body and the environment. These factors include 

four primary factors (Fanger, 1970): 

 air temperature–TA, 

 mean radiant temperature–TM, 
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 air velocity–VEL, and 

 relative humidity–RH 

and two personal factors: 

 activity rate–MET, and 

 clothing insulation–CLO). 

The basic equation for the thermal heat balance is shown in equation (2-1), while equation (2-2) 

shows the functional notation of the six factors affecting thermal comfort. As represented in equation 

(2-2), within the skin temperature and sweat rate limits, a person will feel thermally comfortable if the 

thermal load of his body is equal to zero (Nicol, Humphreys, & Roaf, 2012; Xiong, 2011). 

 

M – W = C + R + E + (Cres + Eres) + S     [W/m
2
]  (2-1) 

Where, 

M is the metabolic rate 

W is mechanical work done 

C is convective heat loss from the clotted body 

R is radiative heat loss from the clothed body 

E is evaporative heat loss from the clothed body 

Cres is convective heat loss from respiration 

Eres is evaporative heat loss from respiration 

S is the rate at which heat is stored in the body tissues 

 

f(TA, TM, VEL, RH, MET, CLO) = 0   (2-2) 

 

The PMV model developed by Fanger predicts the thermal sensation as a function of these six factors 

listed above. The model quantifies the absolute and relative impact of these six factors in determining 

what is thermally comfortable. Using a seven-point thermal sensation scale (see table 1), the PMV 

index predicts the mean value of the votes for a large group of person. It is used in determining the 

predicted percentage of dissatisfied (PPD) persons. The PPD is the index that establishes a 

quantitative prediction of the percentage of dissatisfied persons in a given environment. These two 

indices are currently being used as the basis of thermal comfort evaluation in both the ASHRAE 

Standard 55 and the ISO 7730. 

 

Table 1: Bedford, ISO 7730, ASHRAE thermal sensation scale, modified ASHRAE scale and thermal preference 

(adapted from Bedford (1936), ASHRAE and ISO standards) 

Bedford 

(Bedford, 1936) 

ASHRAE & 

ISO 7730 scale 

Modified ASHRAE scale 

(Humphreys and Nicol, 

2004) 

Thermal Preference 

+3 = much too warm +3 = hot +3 = much too warm Much cooler 

+2 = too warm +2 = warm +2 = too warm Cooler 

+1 = comfortably warm +1 = slightly warm +1 = slight too warm Slightly cooler 

0 = comfortable 0 = neutral 0 = Just right No change 

-1 = comfortably cool -1 = slightly cool -1 = slightly too cool Slightly warmer 

-2 = too cool -2 = cool -2 = too cool Warmer 

-3 = much too cool -3 = cold -3 = much too cool Much warmer 

 

 

Table 1 shows the relationship among the Bedford scale, the current thermal sensation scale that is 

currently included in both the ASHRAE Standard 55 and ISO 7730 and the modified ASHRAE scale 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 44  

 

by Humphreys and Nicol. The corresponding thermal preference is also shown in the table. All three 

scales used the seven-point scale with little variation in nomenclature (Bedford, 1936; Feriadi, Wong, 

Chandra, & Cheong, 2003; Humphreys & Nicol, 2004). Going by the principle of ‗neutral equals heat 

balance,‘ Fanger then constructed the PMV model to evaluate a particular thermal condition. The 

model calculates the thermal load and predicts occupant‘s vote of thermal sensation. Equation (2-3) as 

shown below is the model constructed by Fanger for predicting occupant‘s thermal sensation vote for 

a given space (Fanger, 1970).  

 

PMV = (0.352e
0.042(M/Adu)

+0.32)Load    (2-3) 

 

Where, 

PMV is the predicted mean vote of thermal sensation 

M/Adu is the internal heat production 

Load is the heat load 

 

Adaptive comfort model 

The adaptive model is the model which relates the indoor neutral temperature to the monthly outdoor 

mean temperature (see figure 1). The only variable input required for this model in finding thermal 

comfort is the mean monthly outdoor temperature. One major advantage of this model over the PMV 

model is the simplicity of its application for situations where it applies. While one will need to 

estimate the personal factors, clothing and activity, before using the PMV model; the relationship 

between these factors and climate has already been accounted for in the adaptive model. This next 

session will discuss the historical development of the adaptive thermal comfort model from research 

to standard. 
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Figure 1: The ASHRAE adaptive comfort model for occupant-controlled naturally conditioned spaces 

(Source: ASHRAE, 2010) 

 

Unlike the PMV or heat balance model, the adaptive model is based on a wide range of field studies 

across the world. The result from field studies in warmer climates in buildings without air-

conditioning revealed that the PMV model predicts a warmer thermal sensation than the occupants 

actually feel (Brager & de Dear, 1998; Humphreys, 1978). 

Different field studies conducted have shown that people of different sub-climate, culture and 

background consider themselves comfortable within a wide range of temperatures. For example, the 

field study conducted by Busch reveals that office workers in Thailand were comfortable at higher 

indoor temperatures than those working in more temperate regions (Busch, 1992). Another study 

conducted in Pakistan offices shows that indoor thermal preference is a function of the local climate 

and season (Nicol, Raja, Allaudin, & Jamy, 1999; Nicol & Roaf, 1996). The studies carried out by de 

Dear and Auliciems also showed a disparity between the thermal perceptions and preferences of 

occupants of air condition buildings and those that were naturally ventilated. The studies also related 

thermal comfort to cultural expectation and climatic conditions (de Dear & Auliciems, 1988). 

There are also field studies that shows that occupant behaviour can affect thermal comfort (Nicol & 

Humphreys, 2007). Instead of limiting thermal comfort to the six factors which determine the 

Fanger‘s PMV model, these field studies shows that people tend to make themselves thermally 

comfortable by changing their clothing, activity and posture (Nasrollahi, 2007). 

Field studies also have also shown that people can easily adapt to higher temperatures in occupant-

controlled naturally ventilated buildings than those predicted by the heat balance model (Olesen, 

2004).  
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EVOLUTION OF ADAPTIVE THERMAL COMFORT 

The historical development of adaptive thermal comfort can be traced back to the 1950s. A number of 

researchers have been involved in the development of adaptive thermal comfort. Some key actors who 

have contributed immensely to this development include the following persons discussed below. 

 

Charles Webb (1950s)  

Charles Webb, a physicist and a fieldstudy comfort researcher at UK Building Research Station, is 

regarded as the originator of the adaptive thermal comfort concept (Nicol, 1974). Webb conducted 

longitudinal field studies in Singapore, North India, Bahgdad and North London during the 1960s. 

From his studies, Webb noticed that his subject were comfortable at the mean conditions they 

experienced, whether in Singapore, North India, Bahgdad or North London. Hence, he concluded that 

they had adapted to their indoor climates (Webb, 1959). 

 

Nicol and Humphreys (1970s) 

Based on Webb‘s counter-intuitive finding (Nicol, 1974), Nicol and Humphreys proposed the idea 

that building occupants and their indoor climate were two parts of an integrated, self-regulating 

(feedback) system (see figure 2). These are the physiological adaptation (otherwise known as 

acclimatization) and behavioural adaptation (personal and environmental). They, therefore, postulated 

the adaptive principle: If a change occurs that produces discomfort, people will tend to act to restore 

their comfort. That is to say, the target of the ‗controlled variable‘ in this homeostatic system was 

thermal comfort (Nicol & Humphreys, 1973). 

 

 

 

 

 

Andris Auliciems (1981) 

Andris Auliciems, a self-confessed climatic determinist (de Dear, 2011). Upon hearing Humphreys‘ 

findings at a seminar in the late 1970s, he postulated that the driver for adaptation was not only indoor 

temperature, but also outdoor climate. He, therefore, outlined the factors that determine adaptation to 

include: physiological adaptation (acclimatization), behavioural (adjustment), psychological 
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Figure 2: The thermal regulatory system (Source: adapted from Nicol & Humphreys, 

1973) 
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(expectation) and cultural (technology) (Auliciems, 1981). He shows that the combinations of past 

and current thermal experiences, cultural and technical practices are the determinant of thermal 

expectation (Auliciems, 1981, 1989, 2009; de Dear et al., 1993; Nicol, 1993). 

 

Richard De Dear (1980s) 

In 1981, Richard de Dear as a young PhD student under Andris Auliciems at the University of 

Queensland, examined this topic and made the following observation with regard to Humphreys‘, 

Nicol‘s and Auliciems‘ seminal ideas on the one hand, and Fanger‘s ingenious heat-balance approach 

to thermal comfort: 

(i) Humphreys‘, Nicol‘s and Auliciems‘ seminal ideas had not progressed as far as he 

thought they should have, and 

(ii) Fanger‘s ingenious heat-balance approach to comfort had displaced the adaptive 

concept and its supporting evidence. 

Hence, for his PhD project (Perceptual and Adaptational Bases for the Management of Indoor 

Climate) de Dear compared these two competing hypotheses against each other (adaptive approach 

with heat-balance approach) in a series of field experiments in Australia (de Dear, 1985). The field 

experiments were carried out in the tropical Darwin, sub-tropical Brisbane and temperate Melbourne. 

In each of the climatic zones, he compared naturally ventilated office buildings with centrally air-

conditioned office buildings, collected all six of Fanger‘s PMV model parameters, and compared 

actual comfort with predicted comfort (de Dear & Auliciems, 1985; de Dear, Brager, & Cooper, 

1997). 

At the end of the field experiment, he found out that there were systematic discrepancies, particularly 

in the warmer climate zones, that could not be explained by the classic six comfort parameters in 

Fanger‘s heat-balance model (PMV) (de Dear, 1985; de Dear & Auliciems, 1985). 

 

The ASHRAE RP-884 comfort database (1990s) 

In the early 1990s ASHRAE became interested in field studies of thermal comfort with a view to 

bridging the gap between comfort theory and practice. It therefore commissioned field experiments 

on thermal comfort. A standardized procedure was adopted for collecting both physical and subjective 

thermal comfort data from field studies in different parts of the world. The resulting database from 

these field surveys contained about 21,000 sets of raw field data collected using objective 

measurements of indoor climate with laboratory precision and subjective assessments of those 

conditions using standardized questionnaires from 160 different office buildings spread across four 

continents (see figure 3), and covering a wide range of climate zones. The buildings in the database 

were separated into those that had centralized HVAC buildings and those that were naturally 

ventilated (de Dear & Brager, 2002). 

The data of the PMV or the heat-balance thermal comfort model were all taken from the indoor 

environment immediately surrounding the building occupants. While those of the adaptive comfort 

models were based on the outdoor thermal environmental variables. As explained by de Dear and 

Brager (2002), the choice of outdoor climate for the adaptive comfort model was informed by the 

following: (1) they believe that our behavioural adaptations to the thermal environment is greatly 

affected by weather and seasons, and (2) they think our psychological adaptations in the form of 

thermal expectation is determined by weather, both recent past and predicted near-future, along with 

longer-term seasonal swings. 

The result from those studies and many others carried out by different individuals in different 

geographical locations collected over many years is a consolidated open-access database on the web. 

<http://sydney.edu.au/architecture/staff/homepage/richard_de_dear/ashrae_rp-

884_appendc.shtml > 
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Figure 3: The geographic distribution of locations of buildings studies comprising the RP-884 

thermal comfort database (Source: de Dear Adaptive Model Project webpage) 

 

THERMAL COMFORT STANDARDS 

There are three international organisations that are involved in the development of well-known and 

widely used international standards that set the minimum requirement for temperature control and 

thermal comfort in the built environment (Nicol, Humphreys, & Roaf, 2012). These include: 

 

(i) The American Society of Heating, Refrigerating and Air-Conditioning Engineers 

(ASHRAE)—ASHRAE Standard 55-2010: Thermal Environmental Conditions for 

Human Occupancy, 

(ii) The International Standards Organisation (ISO)—ISO 7730-2005: Ergonomics of the 

thermal environment—Analytical determination and interpretation of thermal 

comfort using calculation of the PMV and PPD indices and local thermal comfort 

criteria, and 

(iii) The European Committee for Standardisation (Comité Européen de Normalisation—

CEN)—CEN/EN 15251: Indoor environmental input parameters for design and 

assessment of energy performance of buildings—addressing indoor air quality, 

thermal environment, lighting and acoustics. 

All three standards mentioned above are subject to continuous review. As at the time of this writing, 

the current edition of ASHRAE Standard 55 is that of 2010. The latest edition of ISO 7730 is that of 

2005, while the latest edition of CEN/EN 15251 is that of 2007 (ASHRAE, 2010; CEN, 2007; ISO, 

2005). All these standards used the PMV/PPD index as a basis for defining the standard for 

temperature control or thermal comfort. The adaptive component has also been included in both the 

ASHRAE Standard 55 and CEN/EN 15251 (ASHRAE, 2004, 2010; CEN, 2007). 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 49  

 

 

Comparison between the ASHRAE and CEN adaptive comfort standard 

The main differences between the adaptive component of the ASHRAE Standard 55 and that of 

CEN/EN 15251 are summarized in table 2. 

 

Table 2: Differences between the ASHRAE and CEN adaptive comfort standard 

 ASHRAE Standard 55 CEN/EN15251 

Geographical coverage As shown in figure 3, the data that form 

the basis for ASHRAE adaptive comfort 

standard were obtained from at least 4 

continents (RP-884 database). 

Data were collected from Western 

Europe only (SCATS database). 

Size of database A total of 9,000 votes from the 21,000 

votes in RP-884 database collected from 

36 of the 160 buildings surveyed were 

used for the adaptive comfort standard of 

ASHRAE. 

Only a few thousand votes were 

obtained from the 26 offices covered 

in the SCATS database. 

Scope of application Can only be applied to occupant-

controlled naturally ventilated spaces 

without mechanical cooling. 

Can be applied to any building with 

free running mode. 

Method of estimating 

comfort 

Uses the regression of observed comfort 

votes on observed indoor temperatures 

for each building. 

Uses Griffiths‘ extrapolation from 

observed sensation to hypothetical 

neutrality by assuming 1 sensation 

category equal to 2 degree Celsius. 

Representation of outdoor 

temperature 

Uses the mean monthly outdoor air 

temperature. 

Uses the exponentially weighted 

running mean daily outdoor air 

temperature. 

 

 

BENEFITS OF APPLYING ADAPTIVE COMFORT STANDARD 

One of the major benefit of applying the adaptive comfort standard in occupant-controlled naturally 

ventilated buildings is the dramatic reduction in energy consumption (energy efficiency). Apart from 

this, other co-benefits according to de Dear (de Dear, 2010) include the following: 

 

i increased availability of daylight as a result of the narrow floorplate necessitated by 

cross-flow ventilation, 
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ii reduced greenhouse gas emissions by avoiding mechanical cooling and minimizing 

electrical lighting, 

iii reduced thermal boredom for the occupants, that is to say, it leads to improved 

productivity (Leaman and Bordass, 1993, cited by de Dear), 

iv fewer health issues, that is, building related illness, 

v negligible risk of sick building syndrome is also said to be another benefit of applying 

adaptive comfort standard in occupant-controlled naturally conditioned buildings, 

vi reduced absenteeism which results from improved health of the occupants. 

 

CONCLUSIONS 

As can be seen from the benefits discussed above, there is no doubt that the adaptive approach in 

determining indoor environmental quality is more suitable for occupant-controlled naturally ventilated 

buildings than the conventional heat-balance or PMV model. Besides, designing for natural 

ventilation is becoming more permissible in a vastly increased range of climate zones especially in 

tropical and subtropical zones. The application of the adaptive comfort standard in defining thermal 

comfort and temperature control in buildings will reduce the energy consumption (improve energy 

efficiency) in this era of climate change. 

Also, many more persons have played a role in advancing the concept of adaptive comfort standard to 

what is known today. However, most of the ―research‖ or ―action‖ appears to be taking place in the 

East and South Asian regions. From the research undertaken so far with regard to the adaptive 

approach to thermal comfort, the following conclusions can be reached: 

 

i while the current adaptive comfort standard of ASHRAE has taken different climate zone 

into consideration during the development process, there is need for future review of the 

standard to take into consideration people‘s perception of comfort. The research carry out 

by Nakano et al, shows that there is differences in the perception of indoor environment 

by occupants of the same space and climate zone (Nakano, Tanabe, & Kimura, 2002), 

ii there is need for further research in the West African sub-continent, which will take into 

account not just the climate zone but also the micro-climate and the culture of each 

climate zone since this has a direct impact on how the occupants of a space can perceive 

indoor environmental condition, 

iii also, the following questions need to be addressed in future thermal comfort research: 

  

(a) should we continue to rely on ‗one-size-fits-all‘ standard or should future thermal comfort 

standard be regionalise? 

 (b) when and  how should we start looking for new vocabulary, new methods of comfort 

measurement and analysis in this era of climate change? 
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This paper presents a pragmatic and sustained maintainability approach to optimising the operating 

practices and procedures in the management of Nigeria‘s infrastructure network by proposing a 

―National Infrastructure Maintenance Emergency‖ (NIME) as a means of advancing the frontiers of 

infrastructure-maintenance capability to reflect global competitiveness. The nation is currently 

experiencing unprecedented infrastructure-maintenance disconnection, extensive environmental 

degradation, and massive infrastructure decay and project abandonment in the built environment since 

independence. Despite government parading numerous projects and programmes as ingredients to 

economic growth and wealth creation for decades, over 70% of the infrastructure assets 

operate/perform far below anticipated capacity. The paper examines critical infrastructure-

maintenance practice from empirical and robust literature review perspective. Empirically, the 

infrastructure development and maintainability linkage in Nigeria appears weak in contrast to those in 

developed economies. The review highlights maintenance regime as the key to infrastructure lifespan 

and serviceability, and that both the infrastructure system and the integrated maintainability measures 

should co-exist and be mutually reinforcing as neither could be treated as externalities to the other. To 

guarantee enduring long-term integrated infrastructure-maintenance paradigm, investment in 

operational advanced manufacturing technologies and the scope of maintenance shifting from the 

narrowly-defined operational context to an organisational strategic perspective, is inevitable. 

 

Keywords: Deterioration, infrastructure development, infrastructure-maintenance, integrated 

maintenance, maintainability 

 

INTRODUCTION 

The reliance on basic and operational infrastructure facilities and services as a trigger for national 

growth and wealth creation is a global phenomenon. A nation‘s infrastructure-related projects of 

quality capacity are heavily capital intensive, and undeniably, the backbone and definitely the sine-

qua-non for national sustainability. Good quality infrastructure, as a key ingredient for sustainable 

development (European Commission, 2010), must incorporate maintenance capability that meets 

health and safety standards. However, the relevance of infrastructure assets (IA) as a medium for 

sustainable growth has been undermined by maintenance deficiency, low indigenous technological 

capabilities (Szogs and Mwantima, 2009), and underdeveloped human capital stock. Meanwhile, the 

current change in infrastructure-driven development or infrastructure-based investment is often 

characterised by high demand for investments in renewal and maintenance. Unfortunately, the 

practicality of this approach has come into question at the time when the ability of the government to 

leverage funds for timely maintenance and repair (M&R) of facilities has plummeted. This has, 

indeed, narrowly interpreted the capacity to integrate full-scale maintainability measures into the 

infrastructure paradigm for optimal performance. Of course, the idea to evolve maintenance-free 
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infrastructure is infeasible and unattainable, which makes maintenance the hallmark of quality-

oriented infrastructure asset. 

From the engineering perspective, all components of infrastructure facilities unavoidably deteriorate 

at varying degrees with time on grounds of inherent defects in design, construction, operational 

techniques, occupiers‘ activities and exposure to environmental degradation. As a result, these assets 

are subject to ageing, dysfunctionality (wear and tear in the performance of their functions) and 

deteriorate on exposure to external operating environment, hence the tendency to become inefficient, 

unreliable and fail. Although depreciation of infrastructure facilities at varying rate of 6-10% over a 

10 year period depending on the physical condition has been asserted (Solomon, 2005 and 

Winderlich, 1991), Hulten (1997) had conjectured that new infrastructure construction may not only 

have a limited effect on economic growth, it may have a perverse effect if it draws scarce resources 

away from maintenance and operation of existing stocks. This view had presupposed the vital role of 

maintenance in infrastructure provision. And closing the infrastructure gap, according to AU 

Commission and NEPAD Agency (2011), would require good policy, legal and regulatory 

frameworks and maintenance of existing infrastructure. 

But, the inertia to discover, embrace and adopt innovative approaches (new ways of thinking 

maintenance) is a big challenge to the infrastructure maintenance (IM) system. There are many 

models, techniques and approaches available to facilitate and support maintenance management of 

activities, resources and decisions (Garg and Deshmukh, 2006), including integration of product and 

maintenance design, condition based maintenance (CBM), life cycle simulation for maintenance 

strategy planning, reliability centred maintenance (RCM), e-Maintenance etc. The pro-activity 

concept of e-Maintenance, for example, supports the move from ‗fail and fix‘ maintenance practices 

to ‗predict and prevent‘ strategies (Lee et al., 2006) while avoiding failed situations with negative 

impact on system performances (zero breakdown maintenance). This concept has emerged to stress 

developing a general maintenance value chain to keep the functional level of the system, while the life 

cycle preserves the system maintainability (Cunha & Caldeira Duarte, 2004). Again, public demand 

for higher levels of infrastructure services has increased tremendously over the years, outstripping the 

supply capacity of existing assets and severely extending the boundaries of future maintenance 

possibilities. Arguably, this demand does not necessarily translate into new facilities only, but can 

incorporate maintenance of existing infrastructure, resuscitating abandoned projects and making good 

the prevailing degraded environment, noting that full-scale IM is best pursued as an integral 

component of environmental regeneration rather than as a stand-alone entity. Moreover, rapid 

population growth also places enormous pressure on existing, often obsolete and poorly maintained 

IA and resources to the point of over-stretching their functional capacity, thereby provoking possible 

deterioration when maintenance is ignored, delayed or underestimated. While viewing the preference 

for new IA without much regard to timely maintenance of existing ones as unpardonable economic 

and environmental sabotage, the paper highlights the framework for optimising the maintenance 

paradigm and processes in remodelling the nation‘s infrastructure network and investing in 

operational advanced manufacturing technologies. It then proposes a NIME package as a means of re-

positioning the infrastructure initiative to reflect global competitiveness such that the scope of 

maintenance is focused on organisational strategies perspective rather than the narrowly-defined 

operational context. 
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RESEARCH APPROACH TO INFRASTRUCTURE-MAINTENANCE  

 

The essential framework of this study underscores maintainability as a measure for remodelling the 

infrastructure system using processes and procedures to facilitate improvement of the current poor 

state of the existing facilities so that solid platform could emerge for new IA provision. 

Fundamentally, IM embraces planning, budgeting and implementation of planned M&R, 

refurbishment and renewal, and provision for replacement of the infrastructure in their array of 

categories (Wikipedia, 2013), to achieve optimal level of service. This presupposes building viable 

maintenance industry with such interventions as developing models, guidelines and procedures for 

maintenance services, and support for capacity-building programme. A prerequisite for the successful 

application of this technique is the provision of maintenance information which allows accurate 

maintainability measures for IA to be predicted, as elucidated in the research methodology.   

 

MAINTAINABILITY DATA AND RESEARCH METHODOLOGY 

 

One of the greatest threats to any national development is inadequate or indeed lack of research and 

development (R&D) from which quantitative and qualitative data could be compiled. Consequently, 

data limitations and methodological constraints significantly contributed to the maintenance apathy. It 

is anticipated that such data as national maintenance policy and legal framework, maintenance 

database, integrated maintenance in IA, and case studies on maintenance projects as guide to future 

endeavours would be available. In this study, the data generation strategy (information gathering) is 

based on primary and secondary sources. The primary sources rely on interview and semi-structured 

observation protocols developed to aid in field note collection, and empirical studies. Information 

from journals, publications, archive and the internet are the secondary sources.   

 

ANALYSES AND DISCUSSIONS 

 

The first part of the analysis consists of interview conducted on randomly selected 48 stakeholders 

(architects, engineers, facility managers, builders, investors, and developers) and 8 government 

officials and agencies in Ogun state, a total of 56 people. Table 1 summarises the issues raised in the 

interview and the response obtained, using the rating system of agree, disagree and unsure in that 

order and showing number of respondents and the percentage in bracket. The results, observation and 

deductions are discussed later. The other part of the analysis relates to drawing vital maintenance clue 

from such issues as national development plans (NDP), diagnosis of IM terrain, the dynamics of 

maintainability optimisation etc., and NIME action plan that seeks to discuss the challenges of the 

past such that the present action can be programmed to accelerate bridging the IM gap. 
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National development plans 

 

The implementation of IA programmes is often facilitated through development plans. Ikeanyibe 

(2009) describes development planning as a necessary tool used by many governments and 

organizations to set their visions, missions, goals, and effective means of realising development 

through effective direction and control. Development plans seek to break down structural barriers for 

accelerated economic growth and structural change (Shakya 2007). Incidentally, Nigeria had 

witnessed plethora of failed NDP and rolling plans with concomitant programmes, projects and 

development policies (including structural adjustment programme (SAP) of the 1980‘s, Vision 2010, 

National Economic Empowerment Development Strategies (NEEDS) and the current Vision 20:2020 

etc.). Nigeria is the largest oil and gas producer in Africa and yet 98% of its oil platforms, rigs, 

FPSO's, LNG tankers, bunkering ships, and crude oil vessels are not built or maintained in the 

country. This is because the country does not have the infrastructure to carry out massive engineering 

fabrication construction at that scale. The facilities at Niger-Dock, Tin-Can, Apapa Wharfs are grossly 

inadequate in size and functionality, and are poorly maintained when compared with international 

facilities like Erhama Bin Jaber Al Jalahma Shipyard Qatar; DDW Dry Docks World of Dubai and 

other numerous facilities scattered all over Europe, America, Asia and the Middle East.  

  

Diagnosis of infrastructure maintenance terrain 

 

The ability to foster infrastructure development - the basic structures required for the functioning of 

the society like transport, water supply, sewers, electric power, telecomm- 
Table 1: Summary of interview response on maintenance issues 

       Agree Disagree Unsure 

S/N Issues raised No (%) No (%) No (%) 

1 Existence of national maintenance policy and legal framework 0 (0) 42 (75) 14 (25) 

2 Awareness of maintenance database 0 (0) 55 (98.2) 1 (1.8) 

3 There is integrated maintenance in infrastructure development 2 (3.6) 26 (46.4) 28 (50) 

4 Availability of maintenance case studies 24 (42.9) 28 (50) 4 (7.1) 

5 Over 70% of infrastructure suffers deterioration 40 (71.4) 7 (12.5) 9 (16.1) 

6 Infrastructure development has overshadowed maintenance 48 (85.7) 3 (5.4) 5 (8.9) 

7 Infrastructure maintenance co-exists with infrastructure provision 0 (0) 56 (100) 0 (0) 

8 Over 80% of population are used to filthy/degraded environment 

   

 

with no maintenance input 52 (92.9) 4 (7.1) 0 (0) 
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9 Preference for new facilities rather than maintenance of existing 

   

 

infrastructure should be pursued 14 (25) 42 (75) 0 (0) 

10 Current maintenance contracting procedures have been politici- 

   

 

sed beyond limit to render them inefficient and unproductive 44 (78.6) 0 (0) 12 (21.4) 

11 The vices that militate against effective infrastructure maintenance  

  

 

practice in Nigeria since 1960 are still very active today  54 (96.4) 0 (0) 2 (3.6) 

12 Investing in operational advanced manufacturing technologies to 

     boost maintenance operations or activities 50 (89.3) 0 (0) 6 (10.7) 

 

unications, renewable energy etc. - is best tackled at a strategic level from where the necessary energy 

lies to drive its implementation. This requires meticulous planning approach and foresight. While 

applauding government‘s existing spending patterns that are heavily skewed toward investment, 

though with little provision for operations and maintenance (Foster and Pushak 2011), the effects of 

poor maintenance practices via absence of sound capital programming policy, proper planning and 

result-oriented budgeting (Oyinloye, 2013a) have precluded efficient and adequate IM and operations. 

The frequent catastrophic air-craft, road and marine accidents with fatal consequences, power failure 

due in part to gas and oil pipeline vandalism, as well as collapse of structures and facilities 

breakdown, are products of the failure to intelligently and prudently manage and maintain the IA 

network, as presented in Figures1-5. These figures respectively highlight plane crash and road 

accident, train derailment, Lagos national stadium, and Abuja national stadium, all demonstrating the 

high level of infrastructure degradation and neglect under poor maintenance management that now 

require national emergency intervention. The government failure to expedite action on past 

maintenance that now requires an annual investment of about US$1.65tr over the next 10 years to 

reduce its infrastructure deficit (Oluchi, 2013), or that requires sustained expenditure of about $14.2bn 

per year over the next decade to provide non-existent infrastructure and fix ailing ones (Ezekwesili, 

2013), is untenable. In 2013, the Federal Government (FG) has to raise N167bn for the reconstruction 

of the 127km Lagos-Ibadan carriage way built 30 years ago and with 24-30 months completion date 

(Oyinloye, 2013b). The government‘s plan to spend ₦28bn for upgrading and maintenance of 

presidential villa (see Figure 6) is a colossal waste of tax-payers money and will be difficult to justify. 

These actions should have been mitigated had urgent routine and periodic maintenance been carried 

out or implemented.  

So, the question is: when will the nation attain the model of maintenance that will transform its 

infrastructure landscape? Table 2 illustrates the important features of few selected infrastructure 

services, some of which are in pathetic state of undue maintenance. Again, a number of key projects 

and programmes are being pursued by various agencies and organisations in Nigeria, as highlighted in 

Table 3. These organisations and agencies were instituted by the FG to activate the development of 

the economy via IM synergy between the various sectors and phases of the economy in an integrated 

manner. But, how will synergy be achieved from the existing disparate agencies within this industry? 
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A close examination of the various activities of the agencies reveals that many of them are very much 

at variance with intentions, especially as it affects the execution of functions: duplication of functions 

and overlapping responsibilities in the processes and procedures. Consequently, serious bottlenecks 

and bureaucratic confusion are created in the process.  

In a critical reflection on the NIIMP programme, Baikie (2013) has presented some 

 

 

   

Figure 1: Plane crash disaster (Nigeria) 

Courtesy: travelclipvideo.com/video/%E2 

%96%B6-nigeria (accessed: 30/12/2013)   

 

    

Figure 2: Tackling infrastructure decay to 

prevent road accident 

Courtesy: www.google.com.ng/earth?q=imag 

 

   

Figure 3: Train derailment (Nigeria) 

Courtesy:http://www.google.com.ng/imgres? 

imgurl? (accessed: 30/12/2013) 

 

   

Figure 4: National Stadium, Surulere, Lagos- 

a shadow of itself through decades of neglect 

Courtesy: www.skyscrapercity.com  

https://www.google.com.ng/imgres?imgurl=http://naijabizcom.com/wp-content/uploads/2013/05/Lagos-Train-derailsNigeria-Police-Cordon-Off-Accident-Scene.jpg&imgrefurl=http://naijabizcom.com/2013/05/photolagos-train-derailsnigeria-police-cordon-off-accident-scene/&docid=kAdEaEmKtE4oqM&tbnid=zAMyooQKPSZGjM:&w=360&h=221&ei=dPnHUoX3O--Z0AXos4AI&ved=0CAIQxiAwAA&iact=c
http://www.google.com.ng/imgres
http://www.google.com.ng/url?sa=i&source=images&cd=&cad=rja&docid=4S_CdiMSHhcfXM&tbnid=qtpidkFEswk74M:&ved=0CAgQjRw&url=http://www.skyscrapercity.com/showthread.php?t%3D1046519&ei=9znBUtmfN8GthQe0lIHIDg&psig=AFQjCNGOXD0j7C30QClafD8iW6uTjEP7dQ&ust=1388481400055396
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Figure 5: National Stadium, Abuja – a 

shame & national disaster 

Courtesy: www.opinionnigeria.com 

 

 

   

Figure 6: FG to spend  ₦28b for upgrading & 

maintenance of presidential villa 

Courtesy:www.google.com.ng/search?q=imag  

http://www.google.com.ng/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=0COhH1nRmyyywM&tbnid=66BeverxuiXkyM:&ved=0CAUQjRw&url=http://www.opinionnigeria.com/?p%3D509&ei=nDjBUpumM4bC0QXH_YCIBQ&bvm=bv.58187178,d.ZG4&psig=AFQjCNHJKigiTf0fIN8XEDQ84gfrcJk-Gg&ust=1388480613819091
http://www.google.com.ng/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=p3v_lQoasQDi9M&tbnid=jSmk99TffHuAeM:&ved=0CAUQjRw&url=http://news2.onlinenigeria.com/news/top-stories/203144-nigerian-government-to-spend-n2-8-billion-for-upgrading-and-maintenance-of-the-presidential-villa.html&ei=JDTBUrinHKOi0QWvk4GYBw&bvm=bv.58187178,d.ZG4&psig=AFQjCNHrt0dZwwzr5HF2amDFzJsoQiwmmQ&ust=1388479645650650
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Table 2: Salient features of selected infrastructure network

Sector Prominent features Performance Remarks

Transport

Roads 198,000km (2011), <20% paved, >65% in Road density= 0.21km
2
 of la Investment is mind

bad condition. Federal primary road= 9%, nd area, same for South Afri- boggling. Net ass-

State= 24%, Local Govt= 67%. Road carri ca, Mexico, Brazil, Indonesia, et value declines

age= 90% of internal & cross border freig- Pakistan. 40% Federal road due to lack of ma-

ht. 30,000km in urban areas. Compare (poor), 30% (fair), & 27% intenance, sparce

with South Africa= 362,099km, 73,596km (good). quality & quantity

paved (2002), the rest (good motorable). of road service.

Railways 3798km rail network comprises 3505km Ca System deteriorated to <1% No of passengers

pe gauge of 1967mm & 293km standard ga of transport services (2010). risen to 4.2million

uge carrying <1% of freight traffic compar- Now 1224km Lagos-Kano (2012) due to 

ed with 46% global average. NRC owns 20 functional, other nearing refurbished wagon

0 locomotives, 480 passenger coaches & 49 completion. 25 new locomot- & coaches.

00 freightwagons. <50% serviceable(2007) ives procured.

Inland ports 12 major inland rivers navigable (3800km). Limited use of waterways(car Port's poor rating

Principal waterways(Niger&Benue) routes go/passenger). 1% of all carg performance: note

link Apapa, Tin Can, Warri, Onne seaports. o transported via Bt of Benin. global benchmark

Air transport <12 of 54 airports provide standard service Airport infrastructure challen Poor operations s- 

to 167million, compared with South Africa ges: rated 23rd (25) on fatal afety performance,

that has 146 fully functional airports with airliner accidents, ranked 10 sparce navigation

paved runways to service 45million or Liby 0th (144) on quality aviation al aids & air traffi

a with 137 airports serving 7million. infrastructure. 8.3% growth. c control facilities

Pipelines for 3071km pipelines carry natural(dry) gas, Implemented Gas Infrastructu Gas pipeline infra

transport of 124km for condensates(wet) & 156km for L re Blueprint interconnecting structure vandalis

natural gas PG. NGC owns/operates 1100km gas pipeli most transportation pipelines ed. Gas shortages

nes. Dedicated pipelines infrastructure own owned & operated by upstrea in sudden power

ed by NLNG, NNPC/SPDC/Total ventures. m gas maker & hub operators. loss of 1598MW.

Urban trans- Large & minibuses account for 77% of pass Public transport systems oper Poor road mainten

port enger traffic in Lagos as against 68%(Nairo ate in haphazard & uncoordi ance, high acciden

bi), 56% (Johannesburg)& 52% (Abidjan). nated way (road disrepair). t rate, no parks etc

Energy

Generation 40,000MW required. <10% currently gener >65% of rural dwellers live Economy virtually

ated. Total installed capacity (TIC) of Govt without electricity. TIC(2011) powered by gener-

owned plant is 4300MW (2012) & 2314M is 64MW/million people as ag ators estimated at

W of private facilities. <50% estimated. ainst 800 (middle-income grp $15b pa. 

Transmission 5520km(330kV) & 6802km(132kV) transm Power consumption per capit Most transmission

ission lines (2009), 32 substations(6535M a is lowest among 8 compara equipment outdat-

W total installed transmission capacity. tor countries (Bangladesh). ed (30-40 years).

Distribution 37173km(33kV), 2905km(11kV) & 70799 Households consumption(55 Households access

km(0.41kV) distribution lines. 105 substati %), industry(42%), self-consu to electricity(40%

ons with 7761MW total installed capacity. mption(3%) total consumed. ) by 11 companies.

ICT Teledensity of 65% or 91 milliom subscribe- Internet, mobile & fixed line Households with

rs on virtually mobile phones. Private secto phone users increase(0.6-143 pc(15%), internet

r investment= $3.4b (2005-2010). million(2011): 70%(citizens). access (9%).  
 

thought provoking questions: What are the set objectives of the master-plan and how will it be 

achieved? How do we ensure that the benefits of this program affect the Nigerian public? How will 
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the master-plan be financed? Which institutions will champion its implementation and management? 

Which legislations will be necessary for the impleme- 

Table 3: Key projects and programmes of various agencies and organisations

Name of agen- Mandate/function Project Remarks

cy/organisa- duration 

tion date/year

Infrastructure Work with active involvement of the National Strate- 2004 Conference outcome

Policy Commiss- gy Policy Unit of the National Planning Commission reflects no maintenan-

ion (IPC) (NPC) to implement various reforms recommended by ce issues. Expected 

Nigerian Economic Summit Group (NESG). Create changes in policies

partnership & collaboratice process for public-priva implementation are

te sector dialogue on specific issues etc. Hold quarter obscured in areas of 

ly policy review meetings with all 8 NESG policy com focus. Devoted much 

missions to foster policies implementation. Organised attention to debating

2nd International Conference(2007) on Infrastructu- issues without signifi-

re maintenance & development: the new challenges. cant achievement.

Infrastructure For private sector participation in financing constru- ICRC (Estab Lack of maintenance 

Concessions ction, development, operation/maintenance of infrast lishment Act) policy. Development, 

Regulatory ructure through concession or contractual arrangem 2005 Planning & Projects

Commission ents: regulate, monitor & supervise contracts; accele Continuity Bill set asi

(ICRC) rate investment; implement effective PPP process. Pro de on unpatriotic grou

duce PPP manual supported by Ukaid in NIAF plan. Sept. 2012 nds by politicians.

Nigeria Infrast- Increase access to improved, reliable and affordable Limited repair & main

ructure Advisory infrastructure services: better plan, finance & infrast- tenance measures.

Facility (NIAF) ructure delivery operation. UK DFID-financed NIAF Mid-way into project 

was designed to improve infrastructure via private se-  duration, significant 

ctor investment & cities. NIAF 2 is to enhance power Dec. 2009 - changes are still elu-

sector reform, capital spending, repair & maintenan- July 2017. sive in the society.

ce of roads…job creation & reduced poverty by 2020.

National Integra Developed by ICRC, NPC and Ministry of Trade & In- Approved 20 More of infrastructure

ted Infrastructure vestment to remedy infrastructure deficit & provide 12, finalised development and 

Master Plan articulated approach to infrastructure development. 2013, comm- investment and less of

(NIIMP) Strengthen linkages between infrastructure sector & ences 2014 infrastructure-focused

national economy; harmonise & integrate various for 30 years. plans.

infrastructure plans, promote private sector investme

nt; prioritise projects & programmes, & strengthen

policy, legal, regulatory & institutional frameworks.

National Imple- Designed by NPC to improve citizens' quality of life Uncertain, Maintenance plan is

mentation Plan via rapid & inclusive growth & to fast-track Nigeria probably excluded in NV proto-

(NIP) of NV 20: Vision (NV) 20:2020 of becoming one of top 20 econ- 2010 col.

2020 omies in the world by 2020; bridge infrastructure gap

to unleach economic growth and wealth creation.

Transformation Good governance, physical infrastructure & human 2011-2015 Non-adherence to all

Agenda (TA) capital development. Designed within NV 20:2020 sub-sectors' investme-

contect to stimulate & alleviate poverty through nt recommendations

critical infrastructure and safety net projects. in the same period.  
 

ntation and management of this program? How will we ensure that the lethargy that plagued all 

Nigeria‘s public good does not overwhelm our aspirations? How will we ensure that the values-added 
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will not be lost to foreign interests? Will we support this effort through the development of supporting 

manufacturing industries, etc.? These questions require due consideration. It is crucial to note that 

while the developed societies are equipped with all the paraphernalia of development and they 

continually embark on development policies and initiatives aimed at boosting their level of 

development (Onwuma 2010), Nigeria learns nothing from this experience and thereby lacks the 

integrating calculus and governance mechanism to achieve the desired service delivery.  

 

The dynamics of maintainability optimisation 

 

Essentially, the dynamics of maintainability optimisation (maximum benefit, minimum cost) is 

significantly anchored on four evolving components of maintenance parameters: design-ability, 

constructability, operate-ability and use-ability (DCOU). Both the infrastr- ucture system and the 

DCOU capabilities are mutually reinforcing and neither could be treated as externalities to the other. 

Failure to address post-occupancy operations and maintenance during the design process can lead IA 

falling short of performance expecta- tions. As maintenance restores facilities or every part of a 

building to an acceptable work- ing standard, all maintenance activities, should be pre-planned, 

quantified and scheduled to meet maintenance objectives. As an integrated approach to optimising  

infrastructure capacity, safety and maintenance are not mutually exclusive functions (Liyanage, 

2007). 

 

Infrastructure maintenance management and operational processes 

 

Infrastructure management involves the process through which agencies collect and analyse data 

about infrastructure systems and make decisions on the maintenance, repair, and reconstruction of 

facilities over a planning horizon (Guillaumot et al. 2003). While maintenance deals with the quality 

of infrastructure performance, performance manage- ment helps improve infrastructure operational 

processes. The implementation of quality and continuous improvement program promotes the 

proliferation of maintenance perfor- mance measures and measurement (Seth & Tripathi, 2006), and 

benchmarking is a key element for the continuous improvement process (Ahren & Parida, 2009). 

Thus, the integ- ration of IM operation processes into performance management helps minimise the 

gaps between strategic and operational levels for the benefits of the system (Lee et al., 2008).  

  

The linkage between maintainability domain and infrastructure development 

 

There have been established linkages between two variables involving variants of infrastructure and 

economic growth (Yunusa, 2011; Kessides, 1993 and Aschauer, 1990). In the current study following 

the interview conducted as well as the support for intuitive and empirical deductions, the existence of 

an association between maintainability and infrastructure development can be affirmed. Whereas, this 

linkage is very weak and fragile in Nigeria with no significant support for a positive correlation due to 

methodological constraints, deplorable state of R&D and data limitations, it is extremely strong in 

developed economies due to their reputation for specialisation, R&D, knowledge-based technology 

and manufacturing products, and enhanced sense of value in qualitative education which is a major 

determinant of the stock of human capital. 
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Discussions 
The neglect to develop a sturdy maintenance horizon in the infrastructure sector at the appropriate 

time-scale, coupled with the reckless projects abandonment has triggered the proposal for a national 

infrastructure maintenance emergency (NIME). The package is elaborated using the results of the 

interview presented in Table 1 above:  

(a) The essence of maintenance is to guarantee delivery of functional IA by employing varying 

maintenance techniques including in-house maintenance personnel (MP) and specialised maintenance 

agencies at different sectoral levels. In the former, the attitude, conduct and personality of the MP are 

critical to the effectiveness of the maintenance effort (Arca and Prado, 2008). The technique has no 

contractually enforceable standards which makes it appear inefficient, unreliable, costly, generates no 

revenue and still widely used in Nigeria (as acceded by 78.6% of the respondents under item 10 of 

table 1), unlike in the developed and some developing countries where it has been innovatively 

adapted to function adequately. The latter, on the other hand, are licensed professional service 

providers that deliver knowledge-based and competitive service reliability, cost effective and health 

and safety (H&S) services, using trained and competent workforce. Though generate revenue in 

return, however, they are subject to government regulations and close monitoring. Any breach of 

contract normally incurs liability ranging from prosecution, non-renewal of license on expiration, 

forfeiture of or part payment etc. This type of maintenance protocol is recommended for adoption to 

drive the IM activities and resources in the system. It helps shift focus from closed system-

orientations to more open operational system where integrated and coordinated operational resources 

and activities can generate a stream of value-added operations aimed at capturing and sustaining 

sound IM strategies. The only snag with this technique is the absence of national IM policy as 

confirmed by 75% of the respondents under item 1 of the table. 

(b) The NIME package offers dual maintainability regime for Nigeria‘s infrastructure network namely 

renewal/renovation of existing infrastructure (whether abandoned or otherwise) and new 

infrastructure development, split three to one between them in that order. This ratio was confirmed in 

item 9 of the table where 42 respondents (75%) favoured the pursuance of maintenance of existing 

facilities as against 14 (25%) for new development at least for the next decade. This new efficiency 

reflects the urgency to rapidly transform the decaying and deteriorating infrastructure landscape.  

(c) The systematic maintenance strategy as guide to the strategic use of maintenance resources, 

models and techniques (Jonsson, 1997) can be achieved by developing operational advanced 

manufacturing technologies with the capability to fabricate maintenance components for all sectors, 

rather than the procurement of foreign maintenance materials. This view was supported by 89.3% of 

the respondents in item 12 of the table. Unfortunately, the nation‘s industrial/mining sector lacks 

internationally acceptable standards in its operations; and noted that after almost 2-3 decades of the 

establishment of Ajaokuta Steel Company Limited, it is yet to roll out its first steel production, its woe 

being due to western conspiracy and indigenous collusion. But of recent, it is understood that the 

company has entered into partnership with a consortium of investors to reactivate and operate 

completed units of the steel plant after 55 technical experts from Belarus, Ukraine and the Russian 

Federation arrived Nigeria for repair works on some of the plants (Sada, 2013). The FG has now 

expressed optimism that the steel complex would start production soon, just as the nation is aspiring 

to become a major regional and global producer of aluminium and steel products with a production 
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target of 500,000 tonnes of primary aluminium and 12 million tonnes of steel products by 2020. It is 

believed that this milestone can be achieved,  

(d)  The 98.2% of respondents who disagreed on maintenance database awareness (item 2) was based 

on non-availability of or sparse maintenance information which has the potential to hamper 

maintenance initiative and progress. Reference point or precedent to follow is indeed lacking. 

(e) The high percentage of respondents who neither agree nor disagree on integrated maintenance 

(item 3) casts a deep shadow on the genuineness of the claim. There is a high probability, however, 

that those who are averse to the claim (46.4%) out-classed the other category, demonstrating 

limitation in investment and adversity to prolonged infrastructure life-cycle.   

(f) The 50% rate of disagreement on case studies availability attests to limited R&D as a generator of 

compendium of maintenance information for resolving specific investigative problems in practical 

terms. 

(g) The nation‘s desperate IM misfortunes have further been affirmed in this study where 71.4% of 

the respondents agreed with over 70% of infrastructure deteriorated; 85.7% agreed that infrastructure 

provision has overshadowed maintenance; 100% disagreed on maintenance co-existing with 

infrastructure development; and 92.9% agreed that over 80% of the population have adapted to the 

filthy condition of the environment.  

 

Thus, as part of NIME‘s advocacy with a view to remodel/reconfigure the infrastructure domain, an 

integrated national maintenance action plan (planning framework) is hereby formulated: 

(1) Create national maintenance awareness to achieve maintenance goals 

(2) Incorporate maintenance considerations early in the planning (conceptual/design) and 

implementation (construction, operation, occupancy) stages of the facility to reduce maintenance 

needs and cost  

(3) Identify the criteria for IAM management activities that make for timely maintenance budgetary 

allocation (indicative minimum budget) and disbursement as distinct from operational costs associated 

with running various types of infrastructure: regular maintenance inspection and routine checks on 

critical elements of some facilities by fully trained and skilled or competent MP or specialised service 

agents/providers 

(4) Establish appropriate reporting procedures of defective works for immediate attention  and review 

at the strategic or supervisory level  

(5) Engage licensed private sector maintenance specialists in different sectoral fields with competent 

workforce and experience to implement maintenance contracts as earlier discussed. With relevant 

guiding policies, the private sector may seek concessionaires for providing operational services and 

maintenance of assets where applicable   
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(6) Prepare and complete a system of work order for all maintenance activity for purposes of 

accountability and good audit trail (Igweonu and Joshua, 2011) which are lacking in most current 

infrastructure facilities 

(7) Provide the method of accumulating maintenance data and controlling the quality of operational 

facility life cycle analysis 

(8) Comply with health and safety policy to ensure H&S standards for all involved, set out evacuation 

process in the event of any facility breakdown/fire outbreak at the identified assembly point 

(9) Provide consistent funding streams or mechanisms across infrastructure sectors for due 

maintenance before expensive corrective maintenance is required. 

 

In this regard, it becomes imperative to develop a detailed, coherent and logical national policy and 

legal framework for the maintenance industry. Skills shortages and equity imbalances in the 

infrastructure maintenance and construction industry need urgent resolution. State and local 

governments are then encouraged to innovatively adapt the plans to develop their infrastructure and 

maintenance overarching goals.  

It is also vital to stress that every maintenance projects should be approached by posing some 

questions at different administrative, technical and economic decision-making levels: Which 

maintenance components are expected if funding is available? How much money is required for the 

maintenance and rehabilitation? What consequences would be expected if this sum was not available? 

What consequences would be expected if the maintenance expenditures were significantly increased? 

What are the criteria for the selection of competent maintenance contractor/agency? What are the 

optimum periods for maintenance actions and the liability period? What consequences would be 

expected from the delay of necessary actions or from shoddy execution of work? How is progress 

monitored and evaluated? What is the maximum or minimum life span of this maintenance action? 

Who benefits and who loses, and to what extent etc.? 

Models can be formulated to offering answers to the questions. However, the most significant 

constraints to achieving the full benefits of the NIME prescription are: impedance of genuine 

reformers by dysfunctional government apparatus to deliver change; lack of national maintenance 

policy and standard guidelines; non-implementation of strong delivery mechanisms; institutional 

fragmentation; economic instability which increases the risk of private investors‘ participation, lack of 

specialised maintenance agencies etc. These notwithstanding, it is the author‘s view that despite past 

failures, the proposal here if absolutely adopted would provide positive impetus for a change in the 

nation‘s infrastructure-maintenance landscape. 
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CONCLUSIONS 

This paper examines the imperative of well-structured and full-scale integrated maintainability 

measures in Nigeria‘s infrastructure network. It notes Nigeria‘s lack of pragmatic and coherent 

planning and implementation approach to infrastructure maintenance issues. The externalisation of 

maintainability in the nation‘s infrastructure landscape runs counter to the age-long global consensus. 

There exists a weak and fragile association between infrastructure development and maintainability as 

opposed to the strong linkage experienced in developed economies. In promoting sound infrastructure 

maintenance, the NIME platform has established the modalities for a comprehensive infrastructure 

maintenance connection or affinity through a two-prong process: existing infrastructure maintenance 

and new infrastructure construction, split three to one between them in that order to reflect the 

urgency to rapidly transform the decaying and deteriorating infrastructure landscape.  The NIME 

package has advanced the frontiers of infrastructure maintenance capability to reflect global 

competitiveness. With the matrix to guarantee Nigeria‘s future of enduring long-term integrated 

infrastructure maintenance paradigm, investment in operational advanced manufacturing technologies 

and the scope of maintenance shifting from the narrowly-defined operational context to an 

organisational strategic perspective, has been asserted. The decades of sparse planning, 

underinvestment and miserable maintenance paradigm are significant drawbacks and barriers to 

national development.  
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The state of occupational safety and health (OSH) in Nigeria is poor, especially in the construction 

industry. In Nigeria, the Federal Ministry of Labour and Productivity (Inspectorate Division) enforces 

OSH legislation, which is designed to ensure and enforce the safety, health and welfare of the 

workforce. Regrettably, it is not, as it does not cover the construction industry, consequently 

compliance level with adopted OSH regulations (OSHR) from developed countries is low. Optimum 

compliance with OSHR improves OSH, whereas it is lagging in Nigeria. As a result, this study, which 

examines compliance with OSHR in the Nigerian construction industry: unearths the key issues to 

compliance with OSHR in the industry; demonstrates the state of compliance with OSHR in the 

industry. It systematically reviewed available literature gathered through desk literature search and 

content analyses were done.  It unearthed that key issues to compliance with OSHR in the Nigerian 

construction industry include: client‘s influence, inadequate enforcement, culture. It concludes that in 

the absence of government‘s involvement and adequate enforcement, stakeholders in the industry and 

management commitment can help compliance with OSHR proliferate. It also recommends that: OSH 

professionals should use the economic benefits of compliance with OSH to attract management 

commitment; contractors‘ OSH records should be a prerequisite for tender selection. 

 

Keywords: Compliance, construction industry, Nigeria, occupational health and safety, regulations 

 

INTRODUCTION 

Occupational safety and health (OSH) in Nigeria has not received adequate attention and support. As 

a result, OSH statuary regulations and provisions are non- functional (Diugwu, Baba, & Egila, 2012), 

while the state of OSH in Nigeria is poor (Diugwu et al., 2012; Okolie & Okoye, 2012). According to 

Diugwu et al. (2012), the failed OSH system in Nigeria is due to the weak statutory OSH regulations 

and provisions. Also, it can be argued that  non-compliance with OSH regulations contributes to the 

poor OSH in the construction industry, which is characterised by: high accident rates, high fatality 

rates. The level of compliance with OSH regulations in Nigeria is appalling (Digwu et al., 2013; 

Idubor & Oisamoje, 2013; Okolie & Okoye, 2012), and with the increased infrastructural 

development in Nigeria, loss of lives and properties will increase. The continued exclusion of the 

Nigerian construction industry by the existing Factories Act of 1990 (Diugwu et al., 2012; Idoro, 

2008) does not help compliance either, despite the higher likelihood of its workers to be killed at work 

if compared with other industries (Odeyinka, Davison, & Olomolaiye, 2005).   Therefore, it is 

pertinent to investigate the issues that determine compliance with OSH regulations, as strict 

compliance will improve OSH. Although compliance with OSH regulations is not a standalone 

solution to the necessitous step to improving OSH, it is a core element to OSH improvement. There 

appears to be no literature on compliance with OSH regulations in the construction industry of 

Nigerian context, despite the influence of contextual issues on OSH and the assertion by Odeyinka et 
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al. (2005) above. Against these backdrops, this study, which contextualises Nigeria and part of a 

doctoral study by the lead author examines and explores matters in regard to compliance with OSH 

regulations in the Nigerian construction industry. It also identifies issues relating to compliance within 

OSH regulations in the wider African construction firms and then relates them to the Nigerian 

construction industry. Critical systematic review of available literature gathered through desk review 

of existing literature (using a mixed literature search strategy) and content analyses of the data were 

done. Thereafter, recommendations for improving compliance with OSH regulations in Nigerian 

construction industry are noted. 

 

CONCEPTUAL CLARIFICATION 

In addressing the conceptual clarification of OSH, it is important to ask in this context ―What are 

regulations?‖ According to Windapo (2013), regulations are products of legal efforts designed to instil 

law and order in the society. They should be: properly enforced, unambiguous, updated as required 

(Anderson, 2007) and properly complied with if the purposes for design are to be achieved, while OSH 

is defined by Kalejaiye (2013) to be an interdisciplinary area mainly burdened with protecting the 

safety, health and welfare of people in the workplace and people that will be affected directly or 

indirectly by the activities in a workplace. As such, OSH regulations are enforceable, unequivocal 

and compliable legal products designed to enforce the protection of safety, health and welfare of 

people that may be directly or indirectly affected by the activities in a workplace.  

 

THE NIGERIAN STATUS QUO IN BRIEF 

According to Idoro (2008), the origin of OSH regulations in Nigeria is traced to the UK and US where 

majority of them are adopted. Foremost, the OSH Bill of 2012 in Nigeria is designed to ensure a safe 

working environment in all industrial sectors both the formal and informal sectors; the National 

Council for Occupational Safety and Health is empowered to oversee the Bill. It seeks to repeal the 

Factories Act 1990 and serve as comprehensive OSH legislation for the workplace (Labour, Safety, 

Health and Welfare Bill, 2012). Before September 2012, when the Labour, Safety, Health and 

Welfare bill of 2012, which awaits presidential assent was passed, there were no legislation or Bill 

covering the Nigerian construction industry. The existing Factories Act of 1990 does not include the 

construction industry in its definition of premises (Diugwu et al., 2012; Idoro, 2011; Idoro, 2008); 

therefore is not enforceable as per construction sites and activities. Consequently, the construction 

industry remains unregulated with accident and injury rates increasing; thus, construction firms resort 

to adopting UK/US regulations, which are not enforceable in Nigeria (Diugwu et al., 2012; Idoro, 

2011; Idoro, 2008), hence leaving the implementation at the discretion of the construction firms or 

employers (Idoro, 2008), thereby resulting to nonchalant attitudes in regard to OSH issues. There is a 

consensus among OSH professionals on the need for strict compliance with OSH regulations in OSH 

improvement. Hence, Idoro (2008; 2011) use compliance with OSH regulations as one of the 

management efforts to determine if it correlates with OSH performance; while Okeola (2009); 

Smallwood and Haupt (2007) argue that compliance with OSH regulations brings about benefits not 

limited to avoiding direct & indirect costs (Windapo & Oladipo, 2012) but also contributes to 
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organisations‘ competitive advantages. However, it is difficult to comprehend why these benefits 

seem not to attract the construction companies in Nigeria to comply with OSH regulations.  

 

DETERMINANTS OF COMPLIANCE: OSH IN AFRICA (NIGERIA) 

Beliefs  

Smallwood (2002) argues along the general notion that accidents are inevitable in the construction 

industry because it is believed, that the industry is inherently dangerous; therefore, used as an anchor 

for non-compliance with OSH regulations and also abridge the importance of OSH to secondary 

issues. In support of this, Kalejaiye (2013) asserts that prior to the enactment of the safety laws in 

England in 1833, it was believed that accidents were predestined and inevitable, but this was no 

longer acceptable after the enactment of the above laws. Furthermore, Idubor and Osiamoje (2013) 

identify religious beliefs to determine compliance with OSH regulations; they opine that some 

employers resort to fetish rituals to stop accidents instead of taking adequate safety precautions. 

Idubor and Osiamoje (2013) also posit that some believe accidents are acts of God i.e. accidents 

occur because God allows them. This is further emphasised by Sadeq and Ahmad (1996) cited in 

Smallwood (2002) who note that the Islamic ‗Tawhidic‘ principles of justice & equality, dignity of 

labour and removal of hardship do not support intervention decisions based on cost benefits.  As a 

result of the above arguments, contractors may do little or nothing to prevent these accidents; they 

may not take safety guidelines seriously. These therefore suggest that beliefs, be it religious or 

superstitious often filters into work environments resulting to lack of compliance with OSH 

regulations in the construction industry Africa wide.  

 

Tendering process  

Compliance with OSH regulations has prompted consumer buyer organisations to list ISO-9000 

certification as a requirement for quality standard and a way of complying with OSH regulations 

(Nzuve & Lawrence, 2012). The literature so far reviewed show that there is no standard of this nature 

in the Nigerian construction industry; most contractual documents appear not to highlight the 

importance of OSH compliance and the impositions of fines (penalties) for non-compliance. The 

action by consumer buyer organisations stated above can be adopted by the Africa‘s construction 

industry and its clients; they can standardise compliance with OSH regulations, not only in tenders as 

part of contract agreements (Windapo, 2013) but also in the instances where it is possible to that 

safety records and references from previous clients can be prerequisite for tendering for contracts to 

indicate the OSH performance of contractors. Therefore, priority should be given to construction 

firms without injury records; given that, Davies & Tomasin (1990) in Othman (2012) contend that 

successful projects have a 100% in OSH, time, cost and quality respectively.  

 

Enforcement of OSH regulations 

Nzuve and Lawrence (2012) found that low level of inspection and examination of workplaces might 

determine the level of compliance with OSH regulations as evident in workplaces in Nairobi. The 
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same can be said of Nigeria, where lack of enforcement characterises regulatory institutions (Idubor 

& Osiamoje, 2013), most laws appear to fulfill all righteousness or are used for political or 

victimisation reasons, and the institutions alleged and proved to be corrupt and arbitrarily exercise its 

powers (Onyeozili, 2005). These ill characteristics of the regulatory institution in Nigeria also 

weaken its legal system. The contention being that the efficiency and effectiveness of the OSH 

enforcement bodies may determine the level of compliance with OSH regulations in workplaces. 

These explain why researchers posit, that lack of: strict legislation enforcement (Idubor & Oisamoje, 

2013; Onyeozili, 2005); competent professionals i.e. OSH officers (Federal Ministry of Labour and 

Productivity 2010 in Idubor & Oisamoje, 2013); trained safety officers (Okeola, 2009), all 

enable non-compliance with OSH regulations in Nigeria. However, although the quality of 

enforcement may be marginal, enforcement at organisational level perhaps via safety officers should 

be made mandatory to Nigerian construction contractors (Okeola, 2009), as it will improve OSH 

enforcement. Equally important, Idubor and Oisamoje (2013) argue that the weak legal structure and 

absence of law enforcement in Nigeria allow foreign companies to take advantage of the ineffective 

statutory regulation. The same can be said of the construction industry. That may also suggest that 

these foreign firms may not have plans to comply fully with the OSH regulations in Nigeria or have a 

OSH management system similar to those obtained in their countries of origin, as they intend to 

reduce expenses and added cost to construction outputs.  

 

Reputation of firms 

In light of Idubor and Oisamoje‘s arguments above, it is evident that multinational corporations are 

able to provide developing countries such as Nigeria with critical financial infrastructure for 

economic and social development, and at the same time the much-needed OSH regulations. 

However, these institutions may also bring with them relaxed codes of ethical conduct that serve to 

dilute the developing nation‘s regulations rather than to provide the critical support to compliance 

that ensures improved OSH in organisations. Multinational corporations should promote their 

reputation through good OSH practices instead of cutting corners in countries where OSH systems 

are not as rigorous, granted that the images of organisations to the public should contribute to their 

competitive strength in the market. Indeed, Nzuve and Lawrence (2012) maintain that non-

compliance with OSH regulations often reflects the organisation‘s image and bottom-line, which 

must be protected; Jacobi (2012) also supports this view by arguing that organisation‘s image 

determine the level of their compliance with OSH regulations.  

 

Higher profit margin  

Accidents result to injuries, loss of materials and time, payment of compensation and payments to 

injured staff when off duty, hence increasing the cost of production and affecting the profit margin of 

the organisation. As such, to reduce the cost of production, improve productivity and maximize 

profits, many firms seek to improve OSH in their organisations and this includes compliance with 

OSH regulations (Windapo & Oladapo, 2012). This explains why Nzuve and Lawrence (2012), 

Smallwood and Haupt (2007) posit that increased and sustained level of productivity often reflect on 
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the level of compliance with OSH regulations. As such, the question as to why compliance is not at 

its peak is vital, as compliant organisations will benefit economically. However, ignorance of these 

benefits of compliance may be the answer the question. Be it as it may, organisations may comply 

with OSH regulations to save cost thereby increasing their profit margin, but may not comply if the 

cost of compliance is too much when compared with the profit margin. 

 

Inadequate funding 

Nzuve and Lawrence (2012); Idubor and Oisamoje (2013) contend that capital is required to provide 

adequate facilities in order to avoid cutting corners. In that lack of facilities such as clamps, safety 

belts may mean that desperate workforce will risk lives instead of going hungry, hence will not 

comply with OSH regulations. This explains why Diugwu et al. (2012) argue that lack of resources 

can hinder OSH management efforts. On the other hand, most enforcement bodies/institutions in the 

developing world lack the basic tools and amenities, which need funds to promote OSH regulations, 

educate the society, enforce the regulations, and disseminate information.  

 

Perception of stakeholders in the industry 

It is generally believed that construction industry is one of the most expensive industries; therefore, 

anything that will increase cost of construction should be avoided. This view is echoed by Windapo 

(2013) that construction contractors in South Africa perceive compliance with construction 

regulations as costly, time consuming and unnecessary, hence they deem compliance with OSH 

regulations as unnecessary. The same argument is repeated in Nigeria, where most construction 

organisations spend little or nothing on OSH management (Diugwu et al., 2012), perhaps because 

they perceive it as cost. This view simply results to nothing in terms of budget allocated to OSH 

management; consequently, there is likely to be high level of non-compliance with OSH regulations 

in these organisations.    

  

Inadequate training of staff and workplace issues 

Technical failure and inadequate training coupled with harsh work environment and unsafe methods 

of working inter alia are among the causes of non-compliance with OSH regulations in developing 

countries‘ construction like South Africa (Othman, 2012). This view is supported by Windapo and 

Oladapo‘s study of 2012, which demonstrates that lack of adequate training and unsafe work 

environment can determine how construction firms handle the issues of compliance with OSH 

regulations. In concordance, Adenuga, Soyingbe, and Ajayi (2007); Idubor and Osiamoje (2013) 

highlight that inadequate training is a hindrance to OSH regulations compliance. In correspondence, 

Idubor and Osiamoje (2013) maintain that the performance and productivity of staff is a function of 

the level of their expertise and skill, which is a function of the standard of training and education 

received. These imply that if adequate OSH training and education are not given to staff, their OSH 

performance e.g., compliance with OSH regulations will be affected. It can therefore be 
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misunderstood, in simple terms to just result to lack of knowledge and information which in-turn 

depend on the level of acquired training and education. The facts are that management related issues, 

individual willingness to participate in self-development, self-determination within a value oriented 

work environment will encourage compliance to OSH Regulations.     

  

Management commitment 

Argument must be made that the absence of safety consciousness in major construction organisations 

in Nigeria is common and must be deemed as bad examples. Adenuga et al.  (2007) further show that 

some construction companies do not attach importance to workers' safety. Similarly, Smallwood 

(2002) agrees that top management should value safety notwithstanding that lack of value for safety 

may be as a result of the perception that safety is only cost related as argued by Hinze (1997) in 

Smallwood (2002).  Should that be the case, it therefore indicates that the construction industries are 

not concerned with the safety of their employees as their watchword; instead, it suggests the absence 

of management commitment to OSH in the Nigerian construction industry. This explains why, 

Windapo and Oladipo (2012) contend that management commitment should be seen as the 

determinant factor to compliance with OSH regulations in the construction industry. 

 

Activities of the informal construction sector 

Tanko and Anigbogu (2012) pen that the informal construction sector in Nigeria engages in informal 

construction activities, which constitute about 70% of construction outputs; meanwhile, Kalejaiye 

(2013) posits that the informal construction sector has little or no access to occupational health. Their 

main methods of project execution involve employing workforce who do not have ideas of adequate 

safety practices required, therefore cannot advise the client to comply with OSH regulations. The 

argument therefore is that if 70% of the construction activities are executed through the informal 

practice, the construction industry is shooting itself on the foot, as they will never conform to OSH 

regulations; rather, they contribute to majority of the unsafe construction activities, thus hindering 

OSH improvement. As such, to improve OSH regulation in Nigeria, greater attention should be given 

to this sector (Tanko and Anigbogu, 2012) perhaps through adequate regulation. However, It can be 

argued that the informal sector is difficult to regulate because of the nature of its operations. From 

the above, it is therefore not misleading to state that this sector contributes hugely to non-compliance 

with OSH regulations in the Nigerian construction industry. 

 

Unemployment 

Idubor and Oisamoje (2013) identify unemployment as one of the factors that embolden non-

compliance with OSH regulations. The level of unemployment in Nigeria is so high and increasing. 

According to Trading Economics (2013), unemployment in Nigeria rose from 21.10 % in 2010 to 

23.90 % in 2011, this amounts to high volume of men and women given to the employer to pay low 

wages or impunity to take advantage of workers to work under dehumanising conditions provided 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 76  

 

they have jobs. Therefore, if construction works being carried out violate OSH regulations at the 

same time under dangerous conditions, the workers are unable to complain, for they risk losing their 

jobs.  

 

High profit margin 

According to Windapo and Oladapo (2012), construction contractors‘ quest to reduce the cost of 

production in order to maximise profit also determine their compliance level with OSH regulations. 

This view is supported by Windapo (2013), that South African contractors comply with OSH 

requirements to save cost and to maximise profit. As such, the question as to why compliance is not 

as its peak is vital, as compliant organisations will benefit economically. All the above, suggest that 

organisations may comply with OSH regulations to save cost, thereby increasing their profit margin. 

The same might be applicable to Nigeria; after all, organisations want to maximise profit. 

 

Fear of legal sanctions   

Nzuve and Lawrence (2012) maintain that orgainsations may also comply with OSH for fear of legal 

actions. In affirmation, Idubor and Oisamoje (2013) assert that legal sanctions organisations may 

face if they do not comply with OSH legislation may result to high financial cost to the organisations, 

thereby reducing their profit margin, in that they comply with OSH regulations. This implies that fear 

of legal sanctions may make cooperate organisations comply with OSH regulations. However, given 

what this study has established so far, it will be the bigger organisations that benefit most either way.   

  

Bribery and corruption 

Onyeozili (2005) states that Nigeria‘s regulatory institutions and the police force are perceived and 

have been proved to be corrupt; ‗God-fatherism‘ determines the decisions of the inspectors. This is 

reinforced by Transparency International (2012) ranking Nigeria 139 out of 176 in terms of 

corruption perception index. In support, Idubor and Osiamoje (2013) assert that bribery and 

corruption are the biggest hindrances to proper compliance with OSH regulations in Nigeria; citing 

an instance where companies would not comply with the standard regulations and still get an ‗okay‘ 

from the inspectors during inspection as a result of being bribed.   

 

Neglect of human rights 

From the human right perspective, Idubor and Osiamoje (2013); Puplampu and Qartey (2012) debate 

that human rights are the core elements of OSH. In that human rights are not well rooted in OSH 

rights of corporations because of lack of strict judicial references in Nigeria (Idubor & Osiamoje, 

2013). This suggests that lawmakers neglect human rights, and this may lead to human rights abuse. 

Also, Puplampu and Qartey (2012) argue that human rights must be accessible to promote OSH. 
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Therefore if inferred, the absence/neglect of human rights may influence OSH and perhaps its 

compliance. 

 

Weak legal structures 

Discussing the above, Idubor and Osiamoje (2013) maintain that the legal structure in Nigeria is 

weak in terms of interpreting and applying the governing laws. In the Nigerian construction industry 

where different regulations are in use, there is no uniformity in interpretation of regulations, while 

Idoro (2008) argues that implementation of the regulations are left to personal discretion. With 

regard to the penalty for non-compliance with OSH regulations, Windapo and Oladapo (2012) found 

that non-severe penalties for non- compliance with OSH regulations determine compliance with OSH 

relegations in the South African construction industry. The same can be said of Nigeria, where the 

penalties for violation of some OSH laws are insignificant. However, the Labour, Safety, Health and 

Welfare Bill of 2012, stipulates stronger punishment for offenders (Idubor & Osiamoje, 2013). A 

downside of the legal system in Nigeria is the procedure in reality, where court cases take longer than 

allotted time frame, and OSH regulations are only enforceable upon trial and conviction (Idubor & 

Osiamoje, 2013). This suggests that majority of causalities may be discouraged from going to court 

because of the weak legal system in the country and the high cost of seeking justice without legal aid, 

as such encouraging employers to violate the regulations.  

 
Client‟s influence 

Famakin and Fawehinmi (2012) acknowledge the influence of clients in improving OSH in the 

construction industry by citing Huang and Hinze (2006), who assert that clients‘ involvement is a core 

requirement for ensuring a zero accident rate in construction projects.  This is reinforced by 

Smallwood and Haupt (2007), who propose that clients should take the lead when it comes to OSH in 

their projects, as the OSH regulations  like the South African Construction Regulations of 2003 place 

high level of responsibility on the client. These above suggest that low level of compliance with OSH 

regulations can be traced to the client who should ensure that the regulations are adhered to, hence 

ensuring optimum OSH in all projects. Lamentably, this is not applicable or evident in the Nigeria, 

especially in the  informal construction practice where violation of OSH is endemic, and some clients 

have not heard of OSH. Moreover, Okeola (2009) records that one in six of the contractors in the 13 

projects studied took an insurance policy. This suggests clients and contractors' neglect, as the client 

is required by law to ensure that the contractors comply with OSH regulations. 

  

Lack of awareness and improper medium for information dissemination 

The argument that lack of knowledge and understanding of OSH regulations determine the level of 

compliance within construction regulations is made by Windapo and Oladapo (2012), in that there is 

lack of awareness in most developing countries (e.g., Nigeria) for OSH regulations and practice, an 

issue that is also echoed by Idubor and Osiamoje (2013). Therefore, Diugwu et al. (2012) contend 

that lack of knowledge for details and implications hinder OSH management in the construction 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 78  

 

industry. They found that construction workers in Minna, Nigeria (if not the whole country) do not 

know the enforcer of OSH regulations in Nigeria.  If workers do not know or understand the 

regulations, they will not know when their rights have been violated. Puplampu and Quartey (2012) 

note a similar issue that lack of adequate Information and statistics hinder the compliance with OSH 

in Africa; while Diugwu et al. (2012), Idubor and Osiamoje (2013) identify same for Nigeria. The 

above is explained by Diugwu et al. (2012), whose study argues that OSH information dissemination 

in Nigeria is ineffective, and has minimal impact to target groups, hence blaming the government for 

it. This demonstrates that enacting laws without adequate effort to make it available to the public is 

as a good as not formulating one at all. 

  

Moral values 

Nzuve and Lawrence (2012) believes that managers comply with OSH regulations due to the 

presumed severity of injury that the workers may suffer if accidents happen, this explains why Okeola 

(2009) argues that if morally obligatory, compliance should be on humanitarian grounds. In 

affirmation, Smallwood and Haupt (2007) demonstrate statistically the humanitarian motivation for 

OSH related regulations and the need for putting construction regulations into law through public 

announcement; asserting that analyses of severity rates of accident, disabling injury rates to buttress 

the above must be deemed key and relative to moral values. In contrast, Windapo (2013) shows that 

the extent of risk and perceived severity of physical hazard that may happen due to non-compliance 

with OSH regulations are not connected to the standards complied by South African construction 

contractors. Nevertheless, it can be argued on  moral grounds, that employers in construction industry 

may often consider the OSH of their employees as superficial, therefore convenient to comply with 

OSH regulations when required. 

 

Cost of compliance/production 

Windapo (2013) found that increase in the cost of compliance with the OSH requirements determines 

the building constructors‘ compliance with statutory regulations in South Africa. In that some 

contractors may weigh the cost of compliance with OSH regulations and the overall cost of 

production against the profit margin and decide to comply at a convenient level. The implication of 

the above when factored in is that the cost of compliance (a factor of production) increases the cost 

of production, in most cases is often high and expensive. This supports Idubor and Osiamoje (2013) 

who agree that the high cost of production in Nigeria like cost of providing electric power drives 

organisations to cut corners as per OSH. In contrast, avoiding direct & indirect cost of accidents (a 

cost of production) can make them comply with OSH regulations as argued elsewhere in this paper. 

In short, it can be argued that factors of production influence compliance with OSH regulations in the 

Nigerian construction industry. 

 

Absence of OSH representatives 

The absence of OSH representatives in Nigeria‘s construction industry has detrimental impact 

according to Diugwu et al. (2012); who argue this in their study of ―the construction industries 
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practice in Minna, Northern Nigeria‖. They found that 79.5% of most of their respondents do not 

have OSH representatives in their organisations. Hence, the absence of these representatives is a 

violation of the OSH regulations, which require organisations to have trade union appointed 

representatives or employee elected safety representatives. These representatives‘ main duties are to 

protect the OSH interest of the workforce. The argument being that these OSH representatives will 

help in ensuring compliance with OSH. These important factors and the role of safety officers are 

identified and reverberated by Okeola (2009) in facilitating and encouraging the construction 

contractors on safety issues, hence recommends mandatory roles for them.  

 

Lack of adequate regulations 

Idubor and Osiamoje (2013) uphold that poor national OSH standards hinder compliance with OSH 

in Nigeria. This factor is evident in the Nigerian construction industry, where the local OSH law 

(Factories Act of 1990) does not technically covering it (Diugwu et al., 2012; Idoro, 2008; Idoro, 

2011), thus not enforceable regulations in the industry. Consequently, some construction firms adopt 

regulations from developed countries, and enforcement is at adopter‘s discretion (Idoro, 2008). 

Hence, Diugwu et al. (2012) found that lack of adequate regulation, lack of support as some of the 

constraints to OSH management in the Nigerian construction industry. It may also determine 

compliance with OSH regulations. 

  

Culture: The safety culture 

While Kalejaiye (2013) highlights lack of safety culture in the family, education sector as some of 

the challenges facing the OSH environment in Nigeria‘s workplace, Idubor and Osiamoje (2013) 

contend that cultural dimension determines compliance with OSH regulations. They further posit that 

an organisation with safety culture will have a lower accident rate than one without safety culture. 

Further on culture, Nigeria as a nation has its own cultural norms; however, there is neither 

enforcement culture nor implementation culture. Idubor and Osiamoje (2013) describe this culture 

(i.e. way of doing things) in Nigeria as ‗lack of political will (The Nigeria factor e.g., 

inadequate/unsuitable laws)‘. They maintain that lack of implementation of plans is a major setback 

to the compliance with OSH regulations. Okolie and Okoye (2012) may agree with the above, they 

posit that national cultural dimension is correlated with safety climate that constantly influence the 

safety perception and behaviour of construction workers in Nigeria. The findings of their study that 

the safety perception and attitude of construction workers in Nigeria are influenced by culture, 

further buttress the view above. Suggesting that compliance with OSH regulations by construction 

workers is determined by national cultural dimension. 
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RESEARCH DESIGN AND METHODS 

 

This study relied on secondary data through desk study.  Systematic and extensive searches of 

databases like (EBSCOHOST, Sciverve Sciencedirect, Swetswise, ASCE Library, EMERALD, inter 

alia) were done. It used lunch words like ‗Occupational health and safety regulations in Nigeria‘, 

which yielded only three indirectly related papers to the above topic, so further searches were done 

with lunch words like ‗health and safety management in Nigeria‘, ‗Occupational health and safety 

regulations in Africa‘ and some data were found. Those that are directly or indirectly related and 

relevant to the topic were chosen for the second search strategy. The above methodology was used in 

order to eliminate bias, ensure transparency and create room for repeatability.  Because of the 

shortage of OSH literature as per Nigeria and its construction industry, the citation search approach 

that is an accepted and widely used search strategy for a paper of this nature was adopted. This 

strategy required the use of useful article(s), reference lists of papers and books relevant to the 

required topic (De Montfort University Leicester, 2008). As a result, the citation approach was used 

on papers found in the search sessions.   Content analyses of all the data collected were also done and 

the result presented. Content analysis is a methodology in research used for analysing and 

understanding the content of collected text (Tharenou, Donohue, & Cooper, 2007). This can be done 

systematically and objectively (Holsti, 1969 in Tharenou et al., 2007) and/or by inference. In this 

study, all three techniques and theme-grouping pattern were adopted; inductive and derived 

explanations of the themes identified were done and the interpretive style used, as this study 

generates new insight in line with Tharenou et al. (2007). 

 

RESULTS AND DISCUSSION 

This study was able to unearth and examine key issues to compliance with OSH regulations in the 

Nigerian Construction industry. These major issues are: socio-cultural, socio-economic, 

institutional/legal, organisational and industrial issues. Organisational issues identified by this study 

include: reputation of firms (Jacobi 2012; Nzuve & Lawrence 2012); higher profit margin (Nzuve & 

Lawrence, 2012; Smallwood & Haupt 2007; Windapo & Oladapo, 2012); inadequate training of staff 

and workplace issues (Adenuga et al., 2007; Idubor & Osiamoje, 2013; Othman, 2012). Through 

critical analyses of Adenuga et al. (2007); Smallwood  (2002); Windapo and Oladipo (2012); it was 

inferred that management commitment to OSH would determine compliance with OSH regulations. 

One of the key arguments being that as long as the Nigerian government do not tackle OSH 

challenges in the construction industry, organisations should endeavor to champion the improvement 

of OSH as they would benefit immensely. Literature reviewed so far suggest gross negligence in the 

part of both the government or enforcement authority. As the government does not take reasonable 

measures to preventing unsafe practices, then little is expected of the construction industrial 

operatives; thereof, Smallwood (2002) hypothesises that cultural norms start from the upstream of 

management to the downstream sector. Therefore, it can be argued that the recorded neglect by the 

government and industry suggest the absence of safety culture in Nigeria and lack of governmental 

support. 
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In terms to institutional/legal issues relating to compliance with OSH regulations, it was evident that 

the construction industry issue was technically omitted when the Factories Act of 1990 was drafted 

and during implementation. Enforcement of OSH regulations (Federal Ministry of Labour and 

Productivity 2010 in Idubor & Osiamoje, 2013; Okeola, 2009; Nzuve & Lawrence, 2012; Onyeozili, 

2005; Idubor & Osiamoje, 2013); weak legal structures (Idubor & Osiamoje 2013); bribery and 

corruption (Idubor & Osiamoje, 2013; Onyeozili 2005); lack of funding (Idubor & Oisamoje, 2013; 

Nzuve & Lawrence, 2012); absence of OSH representatives (Diugwu et al., 2012; Okeola, 2009); lack 

of adequate regulations (Idubor & Osiamoje, 2013) were found to be determinants to compliance with 

OSH regulations in the Nigerian construction industry. Through critical review of Idubor and 

Osiamoje (2013); Puplampu and Qartey (2012), it was inferred that neglect of Human rights would 

also determine compliance with OSH regulations in the Nigerian construction industry. Additionally, 

critical reviews of a conceptual study by Idubor and Oisamoje (2013); an empirical study by Nzuve  

& Lawrence (2012) highlighted that fear of legal sanctions can also determine compliance with OSH 

regulations in the said industry.  

 

Furthermore, unemployment (Idubor & Oisamoje, 2013); lack of awareness and improper medium 

for disseminating information (Diugwu et al., 2012; Idubor & Osiamoje, 2013) were the 

socioeconomic issues recognised by this study that also determine compliance with OSH 

regulations in the Nigerian construction industry. A popular saying in Nigeria states that ―Knowledge 

is power‖; should that be the case, it could be assumed that the Nigerian society is not empowered in 

terms of OSH due to lack of knowledge in this instance‖. The studies further show that injury and 

accident are common in the construction sites in Nigeria; however, people that suffered from 

occupational diseases or incidents would not know the necessary steps to take for compensation or to 

stop the same issue arising again.  

 

In addition, socio-cultural issues were well covered by empirical studies by Othman (2012), 

Smallwood (2002) and a conceptual study by Kalejaiye (2013). They reported that beliefs determine 

compliance with OSH regulations in the construction industry. While culture (safety culture) (Idubor 

& Osiamoje, 2013; Kalejaiye, 2013); client‘s influence (Famakin & Fawehinmi, 2012; Okeola, 2009; 

Smallwood & Haupt 2006) were identified as determinants to compliance with OSH regulations, 

critical review of Nzuve and Lawrence, (2012); Okeola (2009), Smallwood and Haupt (2007); 

Windapo (2013) showed that moral values influence compliance with OSH regulations in Nigerian 

construction Industry. Also, that the client's influence on compliance with OSH regulations seems 

overlooked in the Nigerian construction industry, as has been unearthed by this study.  

  

Lastly, industrial issues such as tendering process (Nzuve & Lawrence, 2012; Othman 2012; 

Windapo, 2013); perception of stakeholders in the industry (Windapo, 2013); cost of 

compliance/production (Idubor & Oisamoje 2013; Windapo, 2013) were revealed as factors that 

determine compliance with OSH regulations in the construction industry. Critical analyses of studies 

(Kalejaiye, 2013; Tanko and Anigbogu, 2012) indicated that activities of the informal sector 
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determine if the said industry would comply with OSH regulations. It should also be noted that the 

informal sector contributes to about 70% of construction activities in Nigeria (Tanko & Anigbogu, 

2012); implying that the informal sector could be a major contributor to the high level of accidents in 

the construction industry. 

 

CONCLUSION AND RECOMMENDATIONS 

This study demonstrates that the state of OSH and compliance with OSH regulations in the Nigerian 

construction industry is poor; it has revealed that the key issues to compliance with OSH regulations 

in the Nigerian construction industry and perhaps the whole country are mostly related to socio-

cultural issues, institutional/legal issues, organizational issues, socio-economic and industrial issues, 

with the activities of the informal sector as a major contributor. This study goes further to 

recommend that to sustain the rapid economic growth and infrastructural development in Nigeria and 

improve OSH in the nation‘s industry, government‘s involvement in OSH with adequate 

enforcement mechanisms, management commitment and support from stakeholders, can help 

improve compliance with OSH, hence improve productivity, chances of competition in the market 

inter alia. Most importantly, governments of developing countries like Nigeria should improve OSH 

awareness and education by using enlightening agencies like the National Orientation Agency of 

Nigeria; OSH education and training should be mandatory and integrated in the school syllabus right 

from secondary level. OSH practitioners and promoters should use increase in profit margin inter 

alia as OSH promotion instruments to attract the public and top management interest. Furthermore, 

mandatory OSH section in contract documents should be adopted and strictly enforced in the 

developing countries‘ construction industry, preferably verified and referenced before payment. 

Also, reference as per OSH performance form contractors‘ previous clients should be a prerequisite 

for tender selection, hence preference given to those with good OSH records. Meanwhile, naming 

and shaming organisations of poor and appalling OSH records should be adopted, as they will not 

like their images with the public and competitive levels in the market to be affected. Government and 

stakeholders should strictly regulate activities of the informal construction sector in order to promote 

OSH in developing countries; whereby, the building planning departments in local councils will be 

used as an OSH enforcer in the grassroots level just as they enforce planning permission. 
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The construction industry plays an important role in the provision of infrastructure. Both the 

construction and operation of infrastructural facilities can have a negative impact on the environment. 

and this led to the important aspect of assessing their sustainability. The aim of this paper is to 

identify and examine the tools for evaluating sustainability performance of infrastructure projects. 

Concerted efforts have been made to develop tools and instruments that would evaluate sustainability 

performance of construction projects however problems still subsist around the lack of understanding 

and translation of strategic sustainability objectives into concrete action at project-specific levels and 

also lack of effective assessment indicators. In Nigeria, the problems are further compounded by an 

absence of an approach to sustainability appraisal and the failure to integrate the three major 

dimensions of sustainability which remains the main international sustainability metrics. Studies 

evaluating construction projects have been carried out; however, the typical weakness in these 

applications is that the methods are often used in isolation. This paper presents a comprehensive 

literature review of various aspects of infrastructure projects and the available tools used to assess 

their sustainability. This study contributes to the understanding of the major factors affecting project 

sustainability performance in a consistent and holistic way. 

 

Keywords: Assessment, infrastructure, sustainability performance, construction projects 

 

 

 

1. 1.0 INTRODUCTION 

The World Commission on Environment and Development defined sustainability as 

―development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs‖ (WCED, 1987). Sustainability has been divided into 

three constituent parts: economic, environmental and social sustainability which is widely 

accepted in literature (Harris, 2000; OECD, 2001a; WB, 2003). According to the World Bank 

Group (2008), infrastructure assets are the most critical components for the sustainable 

development of developing countries, as they provide their communities with the necessary 

conditions to reach their economic, social, and environmental goals. Infrastructure projects 

include a wide range of construction works such as power plant, highways, railways, rural 

and urban electrification, transport, telecommunication facilities, the provision of water and 

sanitation, and safe disposal of waste, housing, education and health facilities (OECD, 2006; 

Akintayo et al, 2011). There is need to find ways for gaining better sustainability 

performance for implementing infrastructure work which will remain extensive in the near 

future particularly in developing countries (Hong, 2008). 
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Concerted efforts have been made to develop tools, instruments that would evaluate 

sustainability performance of construction projects. Against this backdrop, the problems still 

subsist around the lack of understanding and translation of strategic sustainability objectives 

into concrete action at project-specific levels (Ugwu et al, 2006; Ugwu and Haupt, 2007), 

lack of structured methodology and information at various hierarchical levels (Ugwu and 

Haupt 2007), lack of effective assessment indicators (Shen, Wu and Zhang, 2011). According 

to Hong (2008), the traditional evaluation approaches often consider one single aspect. In 

Nigeria, the problems are further compounded by an absence of an approach to sustainability 

appraisal and the failure to integrate the three major dimensions of sustainability which 

remains the major international sustainability metrics (Ugwu et al, 2006).  

Though various management approaches and methods to guide construction participants in 

achieving better project sustainability performance have been developed (Kilbert, 1994; Hill 

and Bowen, 1997; Essa and Fortune, 2005; Ibrahim & Price, 2005 and Jatau & Westcott, 

2011), Shen et al. (2007) observed that there is a lack of approach to help all project 

participants‘ work in a consistent and cooperative manner towards the same goal for 

achieving better project sustainability performance. Fragmentation in assessing a project can 

entail consequence whereby the implementation of projects, particularly infrastructure types, 

will cause serious environmental pollution due to the over emphasis given to meeting the 

needs of economic and social development (Shen et al, 2007; Hong, 2008). 

Hence, a revolutionary solution is required to enable the integration of various methods for 

sustainability performance assessment and the working-together among all project 

participants (Shen et al, 2007). Sustainability performance assessment from a holistic process 

across the project life cycle will enables all project participants to understand and contribute 

to the project sustainability performance. It is therefore the purpose of this study to 

investigate approaches which enable evaluations as to assess the sustainability performance 

of infrastructure projects in Nigeria 

2.0 RESEARCH METHOD 

The research adopts a qualitative approach by conducting a literature review so as to be able 

to develop appropriate theoretical background which will form the basis for evaluating 

specific performance measurement issues. The literature review seeks systematic reading of 

previously published information relating to assessing sustainability performance which will 

help to develop issues and themes. A literature review attempts to integrate what others have 

done and said, to criticise previous scholarly works, to build bridges between related topic 

areas, and/or identify the central issues in a field (Naoum, 1998). The critical review of 

relevant literature will form the foundation for this research work. The aim will be to identify 

the similarities in the statements made by previous writers; the common issues raised; 

differences or contradiction of statements made by them as well as criticisms made on the 

area of study  
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2. 3.0 LITERATURE REVIEW 

3.1 The Concept of Sustainable Development and Sustainable Construction 

Since the ‗Brundtland Report‘ on the World Commission on Environment, numerous 

definitions of sustainable development have been proposed. Research efforts made to define 

the concept of sustainable development can also be found extensively in other publications. 

For example, Liddle (1994) defines sustainable development as a ‗constraint on present 

consumption to ensure that future generations will inherit a resource base no less than the 

previous generation inherited‘. Lozar (1993) defines it as ‗maximizing the use of natural 

resources for permanent construction and minimising environmental degradation over the 

life-cycle of the construction application‘. Although a single and unique definition of 

sustainable development does not exist among these various studies, a clear understanding of 

the key features and principles of sustainable development is important. Although there have 

been several attempts in previous studies to define sustainable development, the definition 

provided by the Brundtland Report remains the essential point of reference (OECD, 2001a). 

Sustainable development is the progress that ‗meets the needs of the present without 

compromising the ability of future generations to meet their own needs‘.  

The terms "sustainability" and "sustainable development" are sources of confusion. They are 

sometimes used interchangeably. However, Du Plesis (2002) noted that if one considers the 

motivation behind the concept of sustainable development, these interpretations are 

misleading and incorrect. She however noted that the objective is to sustain the species homo 

sapiens and put forward the relationship between the terms as follows: Sustainability is the 

condition or state which would allow the continued existence of homo sapiens, and provide a 

safe, healthy and productive life in harmony with nature and local cultural and spiritual 

values. It is the goal to be achieved. Sustainable development is then the kind of development 

we need to pursue in order to achieve the state of sustainability. It is a continuous process of 

maintaining a dynamic balance between the demands of people for equity, prosperity and 

quality of life, and what is ecologically possible. It is what needs to be done. According to Du 

Plesis (2002) to get this, it become necessary to achieve a measure of social and economic 

equity between individuals, as well as between communities, nations and generations. We 

have to find a way to equitably distribute wealth (in the form of access to resources and 

opportunities) and increase prosperity for all. This line of reasoning leads to the so-called 

three pillars of sustainable development – people (social development), the planet (ecological 

protection) and prosperity (economic development). 

Sustainable construction is a small part of the general topic of Sustainable development 

which is a key theme in today‗s world (Jatau and Westcott, 2011). It is the practice of 

sustainable development principles in the context of the construction industry. A definition of 

sustainable construction was proposed by Charles Kibert during the First International 

Conference on Sustainable Construction in Tampa in 1994: ‗Sustainable construction is the 

creation and responsible management of a healthy built environment based on resource-

efficient and ecological principles‘ (CIB, 1999). This definition emphasises the adoption of 

design and construction methods that are resource-efficient and that will not compromise the 

health of the environment or the associated health of building occupants, builders, the general 
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public or future generations. Kibert‘s study (1994) introduced 7 principles to implement 

sustainable construction practice, namely: - 

1. Conserving (to minimise resource consumption); 

2. Reusing (to maximise the reuse of resources) 

3. Renewing/recycling (to use renewable or recyclable resources) 

4. Protecting the nature (to protect the natural environment) 

5. Using non- toxic materials to create a healthy, non-toxic environment 

6. Economic benefits (to apply life cycle cost analysis) and 

7. Provision of quality products.  

The principles of sustainable construction apply across the entire life-cycle of construction, 

from planning to deconstruction. Furthermore, the principles apply to the resources needed to 

create and operate the built environment during its entire life-cycle: land, materials, water, 

energy and ecosystems.  

There have been increasing research efforts studying the subject of sustainable construction. 

Wyatt (1994) considered sustainable construction to include cradle-to-grave appraisal, which 

includes managing the serviceability of a building during its lifetime and eventual 

deconstruction and recycling resources to reduce the waste stream usually associated with 

demolition. Hill and Bowen (1997) suggested that the various definitions of sustainability 

proposed need to be examined in an attempt to find common ground between the ideals of 

‗sustainability‘ in general and those of ‗sustainable construction‘ in particular. As a result, 

four attributes of sustainability - social, economic, biophysical and technical - have been 

singled out to advance understanding of the concept of sustainable construction. Because 

these attributes underpin and support the attainment of sustainability, they have been 

conceptualised as the four pillars of sustainable construction. The social pillar is based on the 

notion of equity or social justice. The economic pillar is concerned with the replacement of 

natural by human-made capital, while accepting that some depletion of non-renewable 

resources is inevitable when development is undertaken. The biophysical pillar requires the 

improvement in the quality of human life to remain within the carrying capacity of supporting 

ecosystems. 

The International Council for Research and Innovation in Building and Construction [CIB] 

(2004) defined sustainable construction as ‗the sustainable production, use, maintenance, 

demolition and reuse of buildings and constructions or their components‘. The Agenda 21 for 

Sustainable Construction in Developing Countries defined sustainable construction as ‗a 

holistic process aiming to restore and maintain harmony between the natural and the built 

environments, and create settlements that affirm human dignity and encourage economic 

equity‘ (Du Plessis et al, 2002). This definition takes sustainability further than just reducing 

negative impact, as implied in the earlier definitions, by introducing the ideal of restoring the 

environment, as well as highlighting the social and economic aspects of sustainability, 

explicitly defining what the goals for these aspects are. Although there is no unique definition 

of sustainable construction, there are three key aspects, which can be elaborated as follows: 

1) It should be recognised that mankind is locked into a highly dynamic relationship 

with the natural world and that the two are closely interdependent. 
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2) Sustainable construction is seen to imply holistic thinking as regards construction and 

management of the built environment, taking a lifecycle perspective. It implies not 

only new environmentally orientated construction designs, but also environmentally 

friendly operation and maintenance procedures. 

3) The concept of environmental sustainability is still unfolding as knowledge of the 

environment expands. However, optimisation of all the objectives concerning social, 

economic and environmental sustainability is not always possible, and trade-offs and 

compromises may be necessary. 

3.2 Assessment of Project Performance 

Project performance traditionally refers to the outcomes of construction cost, construction 

time, and construction quality; the identification of dynamic factors in the existing studies 

mainly concerns these three aspects (Shen et al. 2005). According to CIB (1999), the 

paradigm for assessing the feasibility of construction projects is extended from the traditional 

feasibility study approach, which focuses mainly on cost, time and quality, to integrating 

resource consumption and environmental impacts within a global contour. When the contents 

of project performance are extended to incorporating project sustainable performance, factors 

affecting project performance need to be reviewed. As it is to be measured by the 

contribution of the construction project concerned, to attain sustainable development, factors 

affecting project sustainable performance can be identified through examining the attributes 

to which a construction project contributes for attaining sustainable development. According 

to the general principle of sustainable development, there are three contributors to sustainable 

development; these are the sustainability of economic development (E), the sustainability of 

social development (S), and the sustainability of environmental development (En) (WCED, 

1987). 

According to Prasad and Hill (2005) Life cycle thinking provides a framework for 

considering environmental and economic cost over the whole life of a product or service. The 

life cycle includes production, operation, maintenance, deconstruction and resources 

recovery. Life cycle thinking provides qualitative concept that can be used to explore the 

impact of a product or service beyond a single stage of its life. By examining the whole life 

cycle, it is possible to target the areas that cause the biggest impact. In addition, the life cycle 

provides a fair basis for comparing building that perform the same functions. This overcome 

the barriers of capital and operating costs and lends itself to economic as well as 

environmental analysis. Ou et al. (2002) observed that during implementation of a 

construction project, the performance of the environmental attributes, (Environmental impact 

[EI], Environmental Resources [ER] and Contribution to Sustainability [CS]), are affected by 

various factors at different stages across its life cycle. 

It is important that life cycle approaches to improving environmental performances are 

adopted not only for products, but for construction works as well. Construction products 

cannot be assessed on a stand-alone basis. This is because construction works with the 

highest ‗green‘ credentials may use products that might have relatively high environmental 

loads, but that will significantly contribute to reducing a building‘s environmental impact 

throughout its lifetime (CICA, 2002). Ofori (2000) attributed the lack of progress and the 

persistence of problems in the construction industry globally to the absence of measurable 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 90  

 

targets in the development programmes to guide and assess, at intervals, the success of their 

implementation. Similarly, Gyadu-Asiedu (2009) noted that a major problem found with the 

present paradigms of project performance assessment/evaluation is the lack of consensus on 

what constitutes success or failure of the project. Different assessment/evaluation approaches 

to project sustainability performance abound, these will be discussed alongside their 

advantages and disadvantages and particularly the weakness associated with their application. 

 

3.3 Existing Approaches For Project Evaluation 

3.3.1 Economic Analysis 

Economic analysis or economic appraisal is an effective approach to evaluating the costs and 

benefits of projects, from society‘s viewpoint, in order to select the most beneficial 

investment from a range of options (Langston, 1997). It is commonly used in the public 

sector and generally applied to large-scale infrastructure projects. The costs and benefits 

include ‗intangibles‘ that cannot easily be measured in monetary terms and ‗externalities‘ that 

affect society as a whole. It seeks to assess the net benefits of alternative projects to society as 

whole rather than to a particular client or providing authority. It takes account of the 

preferences of individuals in the community by calculation of a single overall figure to 

indicate the net social benefits of the project. Economic analysis proceeds in four essential 

steps: (a) identifying relevant costs and benefits; (b) valuing costs and benefits; (c) comparing 

costs and benefits; and (d) selecting the project. 

In theory, economic analysis offers a number of advantages. For example, the use of a 

common unit of measurement (money) facilitates comparisons between alternative proposals 

and hence aids the decision-making process. In addition, given that the focus of the method is 

on benefits and costs to the community as a whole, it offers a broader perspective than a 

financial/investment appraisal concentrating only on the economic effects of the project on 

the developers/investors/shareholders. In practice, however, some problems may be 

encountered in the use of economic analysis. Intangibles or externality, for instance, can in 

theory be measured in physical units and valued in accordance with the willingness-to-pay 

principle. In practice, however, few reliable unit values of intangibles are available and 

difficulties arise in setting appropriate monetary values (Langston, 1997). Thus, the 

credibility of economic analysis has also been questioned because of these difficulties in 

representing the impacts in monetary terms (Bowers, 1997). 

3.3.2 Financial Analysis 

Financial analysis or financial appraisal is a technique for assessing the financial viability of 

projects from the perspective of an individual organisation. Financial analysis of competing 

project options will indicate the extent to which each project affects the financial objectives 

of the organisation. The financial viability of a project is essentially indicated by the extent to 

which the financial benefits associated with the project exceed financial costs over the useful 

life of the project. 
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The analysis procedures of financial evaluation include (1) identifying relevant costs and 

benefits; (2) valuing costs and benefits at market prices; (3) measuring the financial viability 

of a project; and (4) conducting uncertainty and risk analysis. Financial analysis aims to 

assess the viability of a project from the perspective of an individual organisation. While the 

financial viability is assessed in terms of the net financial benefits received by the 

organisation undertaking the project, there are other important issues to be assessed in project 

evaluation, e.g. environmental performance or social impacts, which are excluded from 

financial analysis. These aspects must be accounted for in project evaluation (Hong 2008). 

3.3.3 Life-Cycle Assessment 

A life-cycle assessment (LCA, also known as life-cycle analysis, eco-balance or cradle-to-

grave analysis) is the investigation and valuation of a project‘s multiple aspects, including 

cost and environmental performance, from the perspective of a project life-cycle. It is a 

variant input-out analysis focusing on physical rather than just monetary flows (Hong, 2008). 

Life-cycle assessment of project‘s environmental effect investigates the impact on the 

environment from raw materials acquisition through the manufacturing, use/reuse, 

maintenance, recycling and waste management activities, i.e from cradle to grave (White et 

al, 1993, 1995). It addresses all environmental factors and their inputs at any stage (primarily 

energy and raw materials) and all outputs at any stage (release to air, water and land). These 

inputs and outputs are considered as burdens on the environment. These burdens are then 

assessed as environmental impacts. Conducting LCAs for alternative products or projects 

provides for comparison of overall and relative environmental impacts, the intention being to 

allow for the trade-offs associated with each option to be assessed, rather than merely 

identifying the best option. 

3.3.4 Environmental Impact Assessment (EIA) 

Environmental impact assessment (EIA) in developing a construction project is a process by 

which information about the likely effects of a development on the environment is assessed 

(Council on Environment Quality, 1978). The process includes predicting and evaluating the 

project‘s impact on the environment, with the conclusions being used for decision-making. 

EIA aims to prevent environmental degradation by giving decision-makers better information 

about the consequences that development actions could have on the environment (Thompson 

et al, 1997). EIA is an important tool, providing decision-makers with both quantitative and 

qualitative information and value judgments about the environment and therefore a better 

understanding of the consequences of their actions (Brookes and Pollard, 2001). The three 

stages of the Environmental Impact Assessment include screening, scoping and consideration 

of alternatives. The consideration of alternative solutions for improvements should be an 

essential element of the EIA process and has been described as ‗the heart of the 

environmental impact statement (EIS) in the USA‘ (Council on Environment Quality, 1978). 

Alternatives are usually identified by reference to the type and scale of the project, location 

and processes will be influenced by economic, technical or regulatory considerations, and 

EIA should ensure that environmental criteria are added to the list. The decision on the 

project thus take place in a true decision-making framework, rather than involving relatively 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 92  

 

minor decisions about the mitigation of a particular action on an ad-hoc basis. Development 

on a construction project, particularly an infrastructure project, involves the exploitation of 

natural resource such as water and land, which will always induce an environmental impact. 

The environmental impact assessment is therefore an important process in finding out the 

likely environmental impacts of any project. Based on this understanding, measures can be 

taken to remove or ameliorate the negative impacts and to promote and enhance the positive 

ones.  

In Nigeria, the Federal Government has promulgated various laws and Regulations to 

safeguard the Nigerian environment. The prevailing laws within the built environment 

include: Federal Environmental Protection Agency Act of 1988 (FEPA Act), and 

Environmental Impact Assessment Act of 1992 (EIA Act). The Federal Ministry of 

Environment has published several guidelines for the administration of the FEPA and EIA 

Acts and procedures for evaluating environmental impact assessment reports (EIA Reports). 

The approach of regulatory agencies is the prevention of environmental damages, the 

regulation of potentially harmful activities and the punishment of wilful harmful damage 

whenever this occurs. The environmental agencies also adopt the approach of engaging 

individuals and communities at risk of potential environmental damage in dialogue. The EIA 

approval process adopted by the FME involves a system of public hearings during the EIA 

evaluation process and interested members of the public are invited to such hearings. 

Unfortunately, the major challenge confronting FEPA is how to translate the laudable 

provisions of the Act into an effective tool for managing the environment (Nwokoro and 

Onukwube, 2011). 

 

3.3.5 Social Impact Assessment (SIA) 

Social impact assessment (SIA) for a project used to be considered a component of a broader 

Environmental Impact Assessment, but has increasingly become a separate exercise, either in 

parallel with EIA or on its own. SIA is a process that promotes openness and accountability, 

fairness and equity, and which defends human rights in the whole process of implementing an 

infrastructure project (Hong, 2008).  Whilst there are many different models for conducting 

the SIA process, particularly for large infrastructure projects e.g. (Finsterbusch 1980; Branch 

et al. 1984; Burdge 1994; Inter-organisational Committee, 1994), there are commonly 

considered to be basic elements, summarised as ten steps (Inter-organisational Committee, 

1994). They include Public involvement; Identification of alternatives;  

 Profile baseline conditions; 

 Scoping; Projection of estimated effects;  

 Prediction of responses to impacts;  

 Estimate indirect and cumulative impacts;  

 Changes in alternatives; 

 Mitigation and Monitoring. 

SIA is a democratic process, which ensures both equity and transparency in decision-making. 

SIA also involves risk assessment in such a way that the identification of likely impacts of 
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development can be assessed. This assessment provides important information for decision-

making, to ensure that the future costs of mitigating unforeseen impacts do not exceed the 

benefits of the project, and to ensure that the costs of the externalities of a project are met by 

the developer and not the community. In addition, through the participation process, SIA can 

lead to better decision-making by incorporating local knowledge. All these factors lead to 

reducing impacts, both in terms of physical impacts as well as those merely perceived - 

stress, uncertainty and notions of fairness  (Petts, 1999). 

However, there are difficulties in applying the exercise of SIA to construction. Social 

concepts are not always amenable to empirical measurement. This is considered to be the 

rationalist nature of impact assessment and planning practice (Dale et al., 1997). A major 

limitation for conducting SIA might be, as Burdge (1994) identified, that SIA cannot be a 

decision algorithm: decisions about projects are ultimately and inevitably political. The 

expectations from SIA are often more than it can provide. Unlike economics, where cost-

benefit analysis, contingent valuation and other methods return monetary values providing 

simple decisions, SIA cannot define social impacts precisely, nor can they be quantitatively 

valued. They are not consistent across the community. Implementation of projects affects 

individuals in different ways. The results of SIA mainly indicate that some sections of the 

population are likely to experience certain impacts from projects, while other sections are 

likely to experience different types of impacts. A decision on whether to proceed with a 

project or not cannot only be based on the application of impact assessment techniques. The 

decision remains political because decision-makers have to weigh the impacts and interests of 

the various groups affected or involved in any proposal being considered (Petts, 1999). 

3.4 Current Development 

Many countries have introduced new instruments/tools over the past few years in order to 

improve the knowledge about the level of sustainability in each country‘s building stock. On 

one hand, it can be argued that the individual characteristics of each country, such as the 

climate and type of building stock, necessitate an individual sustainability rating tool for that 

country. The downside is that to varying degrees the rating tools for different countries are 

constructed on different parameters (Reed et al. 2009). 

3.4.1 Environmental Assessment Tools 

The past few years have seen a significant increase in interest and research activity in the 

development of building environmental assessment methods. Existing assessment models 

consist of two types: (a) specific models that are focused on one particular aspect, e.g. energy 

performance; and (b) general models that aim to obtain an overall assessment of the 

environmental performance of buildings or building components (Hong, 2008). Table 1 gives 

a summary of some typical building environmental assessment methods. 

 

 

Table 1 Summary of the development of building environmental assessment methods  
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Methods Details of assessment methods Research agency 

GBC (Green Building 

Challenge 

Developing an internationally accepted generic framework that can 

be used to compare existing building environmental assessment 

methods. Its software GB Tool allow users to carry out assessment to 

regional benchmarks (Larsson and Cole, 2001). 

Over twenty countries 

LEED (Leadership in 

Energy and 

Environmental 

Design) 

Evaluating environmental performance from a ‗whole building‘ 

perspective over a building‘s life cycle, providing a definitive 

standard for what constitutes a green building (USGBC, 2000). 

US Green Building 

Council 

BREEM (Building 

Research 

Establishment 

Environmental 

Assessment Method) 

Being based on ‗credits‘ awarded for a set of performance criteria. 

The result is a single score, which enables owners or occupants to 

gain recognition for their building‘s environmental performance 

(BRE, 1998). 

British Research 

Establishment 

Limited 

BEES (Building for 

environmental & 

Economic 

Sustainability) 

Being an interactive computer design aid that helps users select 

building products for use in commercial office and housing projects 

in a way that balances environmental and economic criteria 

(Lippiatt, 1999, 2002). 

Barbara Lippiatt 

ECO-QUANTUM Being simulation-based tool intended to enable a designer to quickly 

identify environmental consequences of material choices and water 

and energy consumption of their design (Mak and Knapen, 1997). 

The Netherlands 

ECOPROFILE Being a top down method for environmental assessment of existing 

office buildings. The method is based on the use of standardized 

schemes, questionnaires and reports to minimize the work of 

assessment and this makes it easy and cheap to use (Pettersen, 2000). 

Norwegian Building 

Institute 

LCAid Being aimed at the building designer, and is a user friendly decision 

making tool using Life Cycle Analysis (LCA) methodology to 

evaluate the environmental performance of design options and to 

identify the largest impacts over the entire life cycle of a building 

(Eldridge, 2002). 

NSW Department of 

Public Works and 

Services, Australia 

HK-BEAM (Hong 

Kong Building 

Environmental 

Assessment Method) 

Providing a set of criteria for assessing building environmental 

performance and these criteria relate to building design, operation, 

maintenance and management of buildings. ‗Credits‘ are awarded 

where the criteria are satisfied, whilst those poor areas will be 

identified. The results of the assessment in using HK-BEAM will be 

specified HK-BEAM certificate with a grade of Fair, or Good, or 

Very Good, or Excellent (CET, 1999). 

Center of 

Environmental 

Technology Limited, 

Hong Kong 

 

Based on an international comparison of sustainability tool, Reed et al (2009) note that it is 

generally accepted that the current era of rating tools commenced in 1990 with the 

introduction of the BREEAM rating tool. This was followed by the French system HQE and 

then by the U.S. LEED in 2000. The study shows that the evolution of rating systems into 

different countries is largely based on the initial rating systems [e.g., BREEAM 

(Netherlands), LEED (Emirates), and Green Star (South Africa). 

Many of these tools measure sustainability of the built environment and have been developed 

to determine if any capacity exists for further development, or whether a development is 

sustainable, or whether progress is being made towards sustainable development. 

Other  studies however pointed out that it is important to distinguish between those tools used 

for measurement (identifying variables measuring sustainable development and collecting 

relevant data), and those used for assessment (evaluating performance against criteria), as 
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well as those tools that can be used to effect a move towards sustainable development by 

changing practice and procedures (BRE, 2004; Therivel, 2004). In general, the tools are 

attempting to: achieve continuous improvement to optimize building performance and 

minimize environmental impact; provide a measure of a building‘s effect on the environment; 

and set credible standards by which buildings can be judged objectively 

According to a white paper report, BREEAM and LEED are the two most widely recognised 

environmental assessment methodologies used globally in the construction industry today 

(inbuilt, 2010) and thus will be discussed briefly. 

Launched in 1990, the Building Research Establishment's Environmental Assessment Method 

(BREEAM) is the oldest building rating system in the world. The Scheme is the main one 

used in the UK to rate the sustainability of non-domestic buildings. Domestic buildings are 

now covered by the Code for Sustainable Homes in England and EcoHomes in Scotland. 

Buildings assessed under BREEAM are awarded credits according to their predicted and 

actual performance, against 49 individual assessment issues within a range of nine 

environmental categories; Management (of the construction project), Health and Wellbeing, 

Energy, Transport, Water, Material and Waste, Land use and Ecology, Pollution. The 

environmental assessment of a construction product is commonly measured through its 

Environmental Profile Declaration (EPD). An EPD is produced by undertaking a Life Cycle 

Assessment/Analysis of a product (global ISO standards have been developed to provide 

consistency in how an LCA is done) and provides information across a number of 

environmental impacts (e.g. climate change, Water, Waste etc.) usually over the product‘s 

life (from cradle to grave). 

The Leadership in Energy and Environmental Design (LEED) is a Green Building Rating 

System, developed by the U.S. Green Building Council (USGBC, 2001). The LEED method 

is one of the most influential green building assessment tools and is applied broadly around 

the world. It can be considered as the representative type of project environmental assessment 

tools. It provides a set of standards for environmentally sustainable construction. Since its 

inception in 1998, LEED has been applied to over 14,000 projects in 50 US States and 30 

countries covering 1.062 billion square feet (99 km²) of development area (Hong, 2008). The 

hallmark of LEED is that it is an open and transparent process where the technical criteria 

proposed by the LEED committees are publicly reviewed for approval by the more than 

10,000 membership organisations that currently constitute the USGBC. 

LEED promotes a whole-building approach in assessing the performance of building 

sustainability by recognising performance in five key areas: sustainable site development, 

water savings, energy efficiency, materials selection and indoor environmental quality. The 

move towards LEED and green building practices has been mainly driven by pursuing a 

green approach in developing projects. LEED promotes healthier work and living 

environments, contributes to higher productivity and improved employee health and comfort. 

The benefits of implementing LEED in assessing project environmental performance do not 

come without a cost, however. Currently, within the construction industry green buildings 

cost more both to design and to construct than conventional buildings. These increased costs 

typically represent initial up-front costs which are incurred at the start of the project. 
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However, these initial cost-increases can be minimised or offset by the economic gains 

associated with constructing an LEED-certified green building. These economic benefits can 

take the form of anything from productivity gains to decreased life-cycle operating costs. 

Studies have suggested that an initial up-front investment of 2% will yield over ten times the 

investment during the life-cycle of the building (Kilbert, 2008). From this perspective, the 

initial cost is actually an investment. 

Furthermore, although the deployment of the LEED standard has raised awareness of green 

building practices, its scoring system is skewed towards the ongoing use of fossil fuels. More 

than half of the scores in the standard contribute to efficient use of fossil fuels, while only a 

handful are for the use of sustainable energy sources. Mounting research work suggests that a 

more aggressive programme of sustainable energy development is required to protect the 

environment (Kilbert, 2008) 

3.5 Current Integrated Sustainability Framework 

3.5.1 Use of a Multiple-Criteria Approach for Evaluating the Sustainability 

Performance of Construction Projects 

Ding (2005) developed a multi-criteria decision analysis approach for the measurement of 

project sustainable performance. A model of a sustainability index as an evaluation tool that 

combines economic, social and environmental criteria into an indexing algorithm has been 

developed. The sustainability index uses monetary and non-monetary measures to rank 

construction projects in terms of their contribution to sustainability. This process enables the 

application of the principle of trade-offs to operate in the decision-making process and 

thereby allows environmental values to be considered when selecting a development option. 

Ugwu et al. (2006) used a multiple-criteria approach to evaluating the sustainability 

performance of infrastructure projects. In many countries, such as Austria, Belgium, Greece 

and Netherlands in the European Union, it is a requirement to integrate the objects of 

economic, social and environmental development into a multiple-criteria decision analysis 

approach when evaluating transport projects (OECD, 2001b). 

The multi-criteria approach provides a structured way of taking into account large amounts of 

both quantitative and qualitative information required for the comparison of options. The 

approach has proved valuable in providing help and guidance to the decision-maker in 

discovering the most desirable solution to a decision problem where several, often 

conflicting, criteria must be taken into consideration (Belton and Stewart, 2002). 

  

3.5.2 Difficulties in the Application of Evaluation Approaches for Assessing Project 

Sustainability 

The above discussion present typical existing methods for evaluating project performance, 

including economic, analysis, financial analysis, environmental impact assessment and life 

cycle analysis. Whist these methods can help to assess the performance of construction 

projects in multiple dimensions such as social, economic and environmental aspects, the 
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typical weakness in these applications is that the method is often used in separation. 

Emphasis on sustainable development is placed in the balance together with the project 

performance of social development, economic development and environmental sustainability. 

However, fragmentation in using these evaluation principles cannot bring cohesive result. 

Fragmentation in assessing a project can entail consequence whereby the implementation of 

projects, particularly infrastructure types such as highway, will cause serious environmental 

pollution due to the over emphasis given to meeting the needs of economic and social 

development. On the other hand, if the implementation of a highway infrastructure projects 

only aims at environmental goals, it may lead to loses of economic benefits. In other cases, a 

highway infrastructure project may aim only at improving economic efficiency in a particular 

region and may then run counter to objectives related with social equity and cohesion. 

Keeping the evaluation techniques of economic, social and environmental performance 

brings about the independence of each aspect of the project appraisal, which is aimed only at 

one particular aspect. Separate appraisals may no doubt be preferred by decision makers who 

opt for more discretion in one aspect when making decision. However preferences for 

individual aspect often assumed without proper justification and thus mistaken decisions can 

result. 

Separate evaluation of a project‘s economic, social and environmental performances is often 

conducted at different stages in time by different groups or specialist without sufficient 

exchange of information. Different project participant often practice their management 

activities and emphasize their individual viewpoints in isolation. Lack of coordination and 

less consideration of the relationships between these aspect increase the risk of omission or 

overlap, and often result in adversarial relationships among various construction and 

management participants when the project is implemented, making it difficult for the 

different project stakeholders to act in unity to improve project performance in practice. This 

is echoed in previous studies (Scholten and Post, 2002). 

The identification of the critical issues affecting performance and the understanding of their 

relationships is most important in conducting proper performance evaluation. Therefore there 

is a need for an appropriate measure in conducting infrastructure project assessment by taking 

into account various issues. The use of this evaluation approach is particularly important for 

large-scale infrastructure projects involving very substantial investment and a long period of 

construction and operation. Perhaps the contribution that that this work offer through the use 

of this approach can not only consider collectively all project performance dimensions - 

economic, social and environmental concerns - but also identify the sustainability issues that 

affect infrastructure across its life cycle.  

 

4.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

4.1 Summary of Findings 

With reference to the research objectives defined in the study, whose aim has been to assess 

the sustainability performance of infrastructure projects in Nigeria. This research work has 
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empirically demonstrated the achievement of this aim through its findings. The examination 

of tools/instruments (different approaches) for evaluating sustainability performance of 

infrastructure projects was captured through comprehensive literature review, laying down a 

theoretical foundation for selecting a tool that enable the assessment of sustainability 

performance of infrastructure project in a consistent and holistic way across project life cycle. 

It is important to note that the approach adopted for assessment in this study creates a 

foundation of common understanding on key issues affecting project sustainability 

performance. Based on data collected from respondents, the framework show an assessment 

of sustainability performance of infrastructure projects from a generic point of view and 

further carefully looked at housing and urban development infrastructure while highlighting 

factors whose performance show high and moderate performance in each component of 

sustainability performance. 

4.2 Conclusion 

Infrastructure projects play major role in economic, social and environmental activities 

particularly in developing countries like Nigeria. The assessment of their sustainability 

performance has been widely advocated for within the media and existing research works. 

Appreciation of this has spurred various management approaches and methods to guide 

construction participants in achieving better project sustainability performance. An important 

aspect of this has to do with the assessment of sustainability performance of infrastructure 

project for sake of the construction industry‘s quest for sustainability. 

Using well-captured integrated and holistic approach found in literature, this study in 

assessing the sustainability performance of infrastructure projects in Nigeria has also 

identified factors that affect the performance of sustainability performance. It is 

acknowledged that effective sustainability performance can only be achieved when there is a 

common basis of information and knowledge of project sustainability. This work is therefore 

presented in a way that would assist project participants with the following; (i) understand 

major factors affecting project sustainability performance in a consistent and holistic way, (ii) 

contribute to sustainability performance of infrastructure projects and (iii) provide 

sustainability information that facilitates adequate decision making toward sustainable 

development 

4.3 Recommendations 

i. The Nigerian construction industry should propose principles for policy formulation 

in order to improve sustainability performance of infrastructure projects. This can be 

achieved through serving and cooperating with communities in the processes of 

project planning, decision-making and implementation. 

ii. The approach presented in this research would enables professional, decision-makers 

to analyze and evaluate in a in a holistic manner factors that affect sustainability 

performance. This will in turn facilitate decision making that will improve 

sustainability performance of infrastructure 

In view the above recommendation, this study also put forward potential area for further 

study: 
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i. Research is needed to appraise professionals‘ perception on infrastructure 

sustainability so as to recommend a range of actions to foster knowledge and skills of 

professionals in this area. 

Lack of effective assessment indicators is said to present barrier to the level of 

sustainability performance that can be assessed effectively. Further research can be 

carried out to introduce key assessment indicators (KAIs) for assessing the sustainability 

performance of infrastructure projects. 
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Building energy efficiency is an inescapable part of the solution to Africa‘s sustainable development; 

its implementation can result in cost effective ways that can contribute to economic and social 

development as well as environmental sustainability. Despite this, a number of factors including 

financial barriers and market barriers are perceived by policy makers and building designers to 

influence the efficient use of energy in buildings. This study therefore investigates the perceptions of 

architects in relation to the challenges of building energy efficiency in Ghana. From a review of 

pertinent literature eighteen factors were identified as challenging. Empirical investigation was carried 

out using survey questionnaire. The consideration of overlapping aspects of the study largely 

motivated the use of factor analysis to analyse the data which made it possible to make scientific 

deductions and built explanations from the results. The study derives five brands of uncorrelated 

variables that better explains challenges faced in implementing building energy efficiency in Ghana. 

These variables include financial barriers, information barrier, private sector participation, 

behavioural barriers, and production barrier. The study provides insight on the contextual provision of 

realities faced in implementing building energy efficiency in Ghana. 

 

Keywords:  Building energy efficiency, architects perception, sustainable development, and Ghana 

 

INTRODUCTION 

Energy consumption is usually linked to economic growth and the development level of a country, so 

its consumption is unevenly distributed in the world. The population of Ghana has increased over the 

years and economic growth rates have also increased steadily but the energy supply base has not 

caught pace with the growth (Essah, 2011). The bulk of Ghana‗s electricity generation capacity is 

currently attributable to two hydro-projects, Akosombo (1,020 MW) and Kpong (160 MW) on the 

Volta Lake with the balance coming from thermal plants located in Takoradi (550 MW) and Tema 

(439.5 MW) (Energy Commission Ghana, 2012). The significant contribution by thermal sources to 

the national electricity generation capacity suggests that the component that will contribute carbon 

emissions into the atmosphere will increase. It has been projected that Ghana will need more than 7 

times its 2007 electric power capacity by 2020 if it should succeed in developing its economy into a 

middle income one (Energy Commission Ghana, 2007). 

Rapidly growing, especially in developing countries, the building sector offers the largest, most cost-

effective opportunities for energy efficiency and largest co-benefits. The marginal cost of increasing a 

building‘s energy efficiency is lowest at construction time. Fall (2010) asserts that building‘s location, 

surroundings, architectural design, materials and efficient management can bring substantial energy 

savings. This paper is part of a larger research to investigate the factors that may influence the design 

and the use of energy efficient buildings in the Ghanaian building industry and involves clients, 
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architects and electrical engineers. The paper however only reports on the initial results of a cross-

sectional survey that investigates the perceptions of architects about building energy efficiency. 

In a broad sense, building energy can be divided into embodied energy and operation energy. 

Embodied energy refers to the energy used in the manufacturing and transportation of building 

materials and in the erection of building whilst operation energy refers to the energy required for 

maintaining comfort conditions inside buildings, water use and powering appliances, etc (Zhang and 

Wang, 2013).This article looks at only the building operation energy and narrows in on the barriers to 

the design of energy efficient buildings. 

REVIEW OF CHALLENGES TO BUILDING ENERGY EFFICIENCY 

Many barriers impede energy efficiency in buildings, and perfect function of the building sector 

market in economic terms. Insufficient information, insufficient finance for efficiency improvement, 

building owners‘ lifestyle choices and multiple decision makers all hamper buildings‘ efficient 

performance. When buildings are designed and constructed, energy efficiency is but one concern amid 

many, some considered more urgent by decision-makers. Energy efficiency in buildings may hence be 

low on the list of requirements. 

Many different decision makers takes decisions, which can influence the energy efficiency of new 

buildings such as designers, financers, builders, installers and buyers, but most of these know very 

little about energy efficiency of buildings. Lack of knowledge in just one of these chains can hinder 

energy efficiency in new buildings. Those involved in building projects tend to emphasize investment 

and construction costs without due consideration of buildings‘ future running costs (Ryghaug, 2003). 

Many large buildings are constructed by professional developers and most single family houses by 

construction companies will most commonly not pay the energy bills (Lovell, 2005). Building 

occupants, who pay energy bills, are rarely involved in the building design. Builders and building 

owners tend not to be so concerned with future energy cost, energy use and related aspects of indoor 

environment because they will not use the building themselves (Ryghaug, 2003). 

Too often, however, neither engineers nor energy efficiency advisors are extensively involved in the 

early design process (Ryghaug and Sorensen, 2009). When evaluating a potential construction project 

a lending financial institution generally focuses on construction costs without attention to implied 

future costs for energy (World Bank, 2008). Banks may hence be reluctant to fund investments in 

measures to improve efficiency, even if these investments are feasible and profitable (World Bank, 

2008).  Consumers and builders that seek energy efficient construction may not be able to obtain the 

loans to finance efficiency investments. One of the barriers in Ghana is due to poor market conditions 

and inadequate framework for building energy efficiency technologies (DANIDA, 2002). 

Closely related to the development of building energy efficient technologies are the development of 

renewable energy. The government of Ghana is however committed to the development of renewable 

energy; the absence of a comprehensive legal and regulatory framework has been a major barrier for 

independent power producers (IPPs) to invest in renewable energy technologies. One of the financing 

barriers identified is the reluctance on the part of the banks and other financial institutions to finance 

RETs in Ghana (World Bank, 2008).  

Some energy efficiency measures involve special equipment or expertise not readily available on all 

markets (Krey 2005).  Lack of capacity, possible delays due to delivery time or extra fees paid to an 

expert can deter contractors‘ interest in efficient construction and further reduce market interest in 

efficient products or techniques (Sathaye and Murtishaw, 2004).  Some buildings are also seen as 

short term investments. Since investments in energy efficiency in buildings are often only profitable 

over a longer term (Sathaye and Murtishaw, 2004).  Owners who invest in higher energy efficiency 
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cannot be sure of making a profit or even just recovering initial investments when re-selling the 

building. 

In addition to these classic economic barriers there is also inertia in the building sector, in which 

economically-irrational attachment to aspects of a consumer‘s lifestyle biases a consumer against 

energy efficient choice in buildings. For reasons of status, marketing and social ritual, individuals and 

companies use more energy than basic comfort might require. Relative to these conditions, economic 

optimisation may have a far lower rank in the mind of the energy consumer or building owner. The 

use of energy is often physically invisible to consumers (Parker et al., 2006). Only the status and 

comfort of using energy will be visible to the energy buyers themselves and to others. A building that 

does not require air-conditioning might be comfortable and cheap to run, but only by installing air-

conditioning can owners or developers demonstrate that indoor comfort is a high priority (Parker et 

al., 2006). Some might consider a reduction of energy consumption and increase in efficiency as a 

decrease in comfort or status. 

Most architects seem to privilege aesthetics, and they have little knowledge about energy efficiency 

(Ryghaug and Sorensen, 2009). Energy efficiency in buildings is not in demand. The construction of 

new buildings is dominated by short term and trivial economic arguments that tend to pull the 

development in the direction of building as cheaply as possible. A major problem resides in the 

asymmetry between builders, who has to cover costs, and users, who may get the benefits (Ryghaug 

and Sorensen, 2009). 

Many energy-efficiency and energy conservation opportunities in buildings are not taken up by 

markets despite their cost-effectiveness. As can be concluded from the above, this is due to various 

barriers, such as behavioural, technological, and market characteristics (IPPC, 2007). Most barriers to 

energy efficiency in new buildings interact and strengthen each other. A change in legislation and 

subsequent information campaigns will fail if building constructors and installers do not have access 

to sufficient funds for efficiency investments. Through the literature articles discussed above 

including IPPC (2007), Krey (2005), Ryghaug and Sorensen (2009), Lovell (2005), Ryghaug (2003) 

and (Parker et al., 2006) a total number of 18 factors were identified as challenging.  

METHODOLOGY 

The above literature review provided a thorough understanding of the recent developments in building 

energy efficiency. It provided profound opportunity for the identification of appropriate theoretical 

framework and barriers to building energy efficiency for the study. The review identified eighteen 

(18) challenges to building energy efficiency in the context of the Ghanaian environment. 

Subsequently, a self-administered structured survey questionnaire was used to collect primary data 

from a number of architects. The population of the study comprised of architects within the Ghanaian 

building industry with the sample frame of the architects selected based on the list of members as 

provided by Ghana Institute of Architects. The list was made up of 834 architects. 

The initial step conducted in the research and which informed the questionnaire design was the 

informal interview of architects and researchers in the area of building energy. These interviews 

brought to light the issues surrounding the design of building and its elements and its corresponding 

impact on energy use within the building in Ghana. Clearly identifying the research problem guided 

and focused the literature review. The interviews also made sure that the problem identified was 

directly relevant to the Ghanaian context. 

The study employed convenience sampling approach to select a total of 100 architects. This approach 

increases bias and the possibility of some samples being left out. The sample was however drawn 

from architects in the two main cities in Ghana i.e. Accra and Kumasi. This selection process reduced 
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the bias as the two regions are the hub of architectural activities in Ghana. Convenience sampling was 

adopted due to the difficulty in getting response from architects in the Ghanaian construction industry 

and failure of some of the architects to respond in time as evident in the study undertaken by Ashiboe-

Mensah et al., (2011).  

The structured survey questionnaires were administered to 100 architects to elicit relevant data on the 

building energy efficiency which achieved a relatively high response rate of 57%. The analytical tool 

adopted was aimed to explore the latent characteristics and relationships between these 18 variables 

identified. Justification for looking at the variables at this stage is that, these variables are firmly 

rooted in the theoretical literature of building energy but it is not clear which of the variables would 

measure the same underlying effect. In the survey, respondents (architects) were asked to respectively 

rate the relative importance of the 18 challenges in those variables. The rating involved the 

respondents to decide whether the variable is ―Not Important (1)‖, ―Less Important (2)‖, ―Quite 

Important (3)‖, ―Important (4)‖ and ―Very Important (5)‖. 

DATA ANALYSIS  

Factor Analysis (Principal Component Analysis)  

According to (Field, 2005) and (Owusu-Manu and Badu, 2009), factor analysis is useful for finding 

clusters of related variables and thus ideal for reducing a large number of variables into a more easily 

understood framework. Factor analysis is based on the correlation matrix of the variables involved, 

and correlations usually need a large sample size before they stabilize. Therefore the reliability of 

factor analysis is also dependent on sample size. The initial step to the use of factor analysis was to 

firstly address some issues relating to the appropriate sample size for undertaking and establishing the 

reliability of factors analysis (Field, 2005). The KMO and Bartlett‟s measure are used to measure 

sampling adequacy in the use of factor analysis (Field, 2005). The KMO statistic varies between 0 and 

1 where a value of zero indicates that the sum of partial correlations is large relative to the sum of 

correlations, indicating diffusion of pattern of the correlations and hence factor analysis might be 

unsuitable (Field, 2005). Literature recommends that the KMO value should be greater than 0.50 if 

the sample size is adequate (Field, 2005). Subsequently, as presented in Table 1, the KMO measure of 

this study achieved a value of 0.657 suggesting the adequacy of the sample size for the factor analysis. 

The Bartlett‟s test of sphericity was also significant suggesting that the population was not an identity 

matrix. 

Table 1: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.657 

Bartlett's Test of Sphericity Approx. Chi-Square 850.049 

Df 153.000 

Sig. 0.000 

 

After passing all the necessary tests of sample size adequacy and population matrix, the data was 

subjected to factor analysis using principal component analysis (PCA), with varimax rotation. The 

communalities involved were first established prior to principal component analysis. Communality 

explains the total amount an original variable shares with all other variables included in the analysis 

and helps in deciding which variables to finally extract. As indicated in Table 2, the average 

communality of the variables after extraction was above 0.60. The conventional rule about 

communality values is that; extraction values (eigenvalues) of more than 0.50 at the initial iteration 

indicates that the variable is significant; and should be included in the data for further analysis or 

otherwise removed (Field, 2005). The eigenvalue and factor loadings were set at conventional high 

values of 1.00 and 0.50 respectively (Field, 2005). Applying the latent root criterion on the number of 
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principal components to be extracted suggests that 5 components should be extracted as their 

respective eigenvalues are greater than one.  

As demonstrated in Table 3; five (5) components with eigenvalues greater than 1.0 were extracted. 

The total variance explained by each component extracted is as follows: The first principal component 

(component 1) accounted for 24.859 % of the total variance whilst the second principal (component 2) 

component, explained 19.366% of the remaining variation not explained by the first component. 

Component 3 accounted for 17.514%, component 4 accounted for 9.302%, and component 5 

accounted for 7.628%. Together, the 5 extracted components cumulatively explained 78.67% of the 

variation in the data set, and this meets the cumulative proportion of variance criterion, which says 

that the extracted components should together explain at least 50% of the variation. 

Table 2: Communalities 

 Initial Extraction 

Higher up-front costs for more efficient equipment/buildings 1.000 .627 

Lack of access to financing 1.000 .680 

Lack of energy subsidies 1.000 .643 

Lack of internalization of environmental, health and 

external costs 

1.000 .855 

Focus on known cost 1.000 .574 

Lack of appropriate production technologies 1.000 .765 

Classified as not important 1.000 .678 

Lack of experts in the field 1.000 .934 

Lack of knowledge by architects in the field of building 

energy efficiency 

1.000 .766 

Lack of market of third party energy-saving evaluations 1.000 .643 

Lack of market of energy service systems 1.000 .908 

Lack of investors in energy-efficient products 1.000 .916 

Lifestyle, culture and behaviour of clients 1.000 .808 

Lack of knowledge about the benefits of energy efficient 

buildings by clients 

1.000 .926 

Lack of building energy efficiency standard 1.000 .903 

Lack of government regulatory body 1.000 .917 

Multiple decisions to be made 1.000 .923 

Construction decision makers not interested in future costs 1.000 .696 

Extraction Method: Principal Component Analysis. 

 

The ability to interpret the results of PCA can be improved through rotation. Table 4 presents the 

results of the rotated component matrix of the PCA. The interpretations of the results are provided in 

the discussion. The next stage involved the examination of the presence of any complex structure 

among the variables. A complex structure is said to be present when a variable has a factor or 

component loading greater than 0.50 on more than one component. After checking for complex 

structure in the variables, the factor loadings are again examined, but this time to check for 

components that have only one variable loading on them.  

A check on Table 4 shows that all 5 components had more than one variable loading on them, thus 

resulting in the keeping of all the 5 components. What remains is the interpretation of the 5 principal 

components extracted. It is instructive to note that the original 18 variables have been summarised 

into 5 new uncorrelated variables that explain 78.67% of the total variance in the variables included 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 108  

 

on the components. This often is the challenge posed by this analysis as the combinations of variables 

that load high on a component are difficult to interpret. 

 

 

Table 3 Total Variance Explained 

Compnt. Initial Eigenvalues Extraction Sums of 

Squared Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Varian

ce 

Cumulati

ve % 

Total % of 

Varian

ce 

Cumul

ative % 

Total % of 

Variance 

Cumulati

ve % 

1 4.475 24.859 24.859 4.475 24.859 24.859 3.871 21.503 21.503 

2 3.486 19.366 44.226 3.486 19.366 44.226 3.432 19.066 40.570 

3 3.152 17.514 61.739 3.152 17.514 61.739 2.690 14.945 55.514 

4 1.674 9.302 71.042 1.674 9.302 71.042 2.349 13.052 68.566 

5 1.373 7.628 78.670 1.373 7.628 78.670 1.819 10.104 78.670 

6 .797 4.426 83.095       

7 .743 4.127 87.222       

8 .472 2.623 89.845       

9 .402 2.234 92.079       

10 .349 1.938 94.016       

11 .306 1.700 95.717       

12 .261 1.451 97.168       

13 .197 1.092 98.260       

14 .136 .756 99.016       

15 .061 .337 99.353       

16 .050 .278 99.631       

17 .038 .213 99.843       

18 .028 .157 100.000       

Extraction Method: Principal Component Analysis. 

 

DISCUSSION OF RESULTS  

Based on critical examination of the inherent relationships among the variables under each 

component, the following interpretation was deduced to represent the underlying dimensions of the 
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components. For instance, component 1 was titled behavioural barrier; component 2 was labelled 

knowledge barrier; component 3 was themed policy barrier; component 4 was termed market and 

production barrier; and component 5 was branded financial barrier. These names were derived based 

on their interrelated characteristics and combination of variables with high factor loadings. 

Table 4: Rotated Component Matrix 

Component 1 2 3 4 5 

Multiple decisions to be made .901     

Lack of internalization of environmental, health and external costs .877     

Construction decision makers not interested in future costs -

.786 

    

Classified as not important .751     

Lifestyle, culture and behaviour of clients .698    .466 

Lack of knowledge about the benefits of energy efficient buildings by 

clients 

 .959    

Lack of experts in the field  .958    

Lack of knowledge by architects in the field of building energy 

efficiency 

 .868    

Lack of market of third party energy-saving evaluations -

.437 

.622    

Lack of government regulatory body   .950   

Lack of building energy efficiency standard   .946   

Lack of energy subsidies   .775   

Lack of market of energy service systems    .903  

Lack of investors in energy-efficient products .571   .723  

Lack of appropriate production technologies    .659 .404 

Higher up-front costs for more efficient equipment/buildings     .769 

Focus on known cost     .612 

Lack of access to financing    -.452 .552 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. 

Component 1: Social and Behavioural Barrier 

The first principal component (PC1) in Table 4 reported high factor loadings for the variables 

Multiple decisions to be made (0.901), lack of internalization of environmental, health and external 

costs (0.877), construction decision makers not interested in future costs (0.786), classified as not 

important (0.751), lifestyle, culture and behaviour of clients (0.698). The numbers in brackets indicate 

the respective factor loadings, which assume the relative importance of the variable in the data set of 

the component. The component (cluster of the listed variables) accounted for 24.859% of the variance 

explained as shown in Table 3. Without difficulty, the component was themed social barrier; and the 
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interpretations that follow. This findings support the proposition of Zhang and Wang (2013) that 

lifestyle, culture and behaviour are important determinants to slow or advance the successful 

implementation of building energy efficiency. No wonder the social factor including decision making 

habits was reported as crucial in deterring building energy efficiency. Guy and Shove (2000) in their 

work show that the social dimension within the context of decision making has a large impact on the 

adoption of energy efficiency practices in buildings. They stress the fact that these decisions are taken 

to suit their changing circumstances and social environment. Exploring issues related to technical 

change they note that this is a social process and more or less energy-efficient choices are made in 

response to changing opportunities and pressures (Guy and Shove, 2000). Social relationships thus 

affect the extent to which issues related to energy efficient designs are adopted and implemented 

(Ryghaug and Sorensen, 2009). This assertion is true because, the dimensions of social behaviour 

including the lifestyle of the building client determines the end product of many a building and thus is 

a positive association between social attitudes and behaviour and achievement of energy efficiency in 

buildings.  

Component 2: Knowledge Barrier 

The second principal component (PC2) in Table 4 reported factor loadings for the variables lack of 

knowledge about the benefits of energy efficient buildings by clients (0.959), lack of experts in the 

field (0.958), lack of knowledge by architects in the field of building energy efficiency (0.868) and lack 

of market of third party energy-saving evaluations (0.622); and accounted for 19.366% of the 

variance explained as shown in Table 3. Subsequently, examining critically the latent characteristics 

of the variables, the component was labelled knowledge barrier. This component is easy to interpret, 

in the sense that, without knowledge or expertise in a field there is much difficulty in ensuring that the 

right practices are performed. For instance in exploring the barriers to building energy efficiency in 

China, Liang et al., (2007) observed that the public knowledge is very insufficient. The capability of a 

country to introduce and sustain energy efficient buildings is the result of a successful knowledge base 

in this arena. Yik and Lee (2002) in their paper reiterate that the lack of knowledge and skills to 

identify causes of inefficiency and to devise mitigation measures are key knowledge barriers to 

building energy efficiency. Qian et al., (2006) also noted that many Chinese rarely invest in energy-

efficient products due to little knowledge about the benefits and co-benefits of energy- efficient 

buildings. In developed countries, there is a robust energy-saving technical evaluation system; which 

feeds into the design of energy efficient buildings. It is critical to gather and keep information on best 

practices in order not only to learn lessons but foster a growth in the area building energy efficiency. 

It is critical that a building designer has the expertise to design energy efficient buildings.  

Component 3: Policy Barrier 

Component (PC3) accounted for 17.514% of the variance (see Table 4). The reported factor loadings 

for the variables are lack of governmental regulatory body (0.950), lack of building energy efficiency 

standard (0.946), and lack of energy subsidies (0.775); and without difficulty, the component was 

labelled policy barrier. The legal environment is the uppermost factor that affects the implementation 

of building energy efficiency. Political processes and priorities will directly determine the willingness 

of governments to increase energy efficiency investment (Zhang and Wang, 2013). Hence poor 

participation of government and inadequate policies cripple the move for energy efficient buildings. 

Wu and Linwei (2005) in a research conducted on Chinese policies in relation to building energy 

efficiency posited that the inappropriateness of specific legislative authority has had direct impact on 

building energy saving in China. Studies has shown that policy arguably plays a vital role in ensuring 

building energy efficiency is achieved. For example, Uihlein and Eder (2008a, 2008b, 2010) assessed 

the various barriers of building energy efficiency and analysed the potential of additional EU policies 

to improve the energy efficiency of residential buildings. Ürge-Vorsatz et al., (2007) evaluated 20 

policy instruments and mechanisms used to decrease CO2 emissions from buildings through 
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improved energy efficiency for their effectiveness in reducing emissions, cost-effectiveness, 

applicability and special conditions for success. It can be seen that the need for government 

involvement in the adoption of energy efficient buildings is imperative. This is because, enforcing 

energy efficiency through regulatory control has the advantage that all parties concerned will be 

aware of the requirements, and ensures that a certain minimum level of performance is achieved 

across the board (Lee and Yik, 2004). The development of a building energy standard and its 

accompanying policy and regulatory framework has been the spring board of the development energy 

efficient measures in many developed countries. The absence of this is indeed a significant barrier in 

Ghana. 

Component 4: Market and Production Barrier 

As demonstrated in Table 4, component 4 consists of lack of market of energy service systems 

(0.796), lack of investors in energy-efficient products (0.606) and lack of appropriate production 

technologies (0.571); and without much difficulty, it was labelled market and production barrier 

accounting for 9.302% of the total variance (see Table 3). This component agrees with (Howarth and 

Andersson,  1993) in assertion that market conditions bars the design of energy efficient buildings. 

Considering the complex nature of designing energy efficient buildings, market conditions affects 

significantly how common designs are designed energy efficient. According to Qian et al., (2006) 

markets conditions and productions barriers impede investment in energy efficient buildings. Lack of 

the market for energy service systems contributes to the market barrier. In Western countries, energy 

service companies (ESCOs) have developed gradually from the mid-1970s, which have been an 

emerging service until now (Zhang and Wang, 2013). In China due to the deficiency in strong policy 

support, ESCOs have often faced problems in financing, and market development and this has 

hampered the implementation of building energy efficiency (Zhang and Wang, 2013). For energy 

efficient buildings to be taken up in the Ghanaian industry market conditions and production factors 

need to be explored and the necessary actions taken. 

Component 5: Financial Barrier 

Interestingly, the last component, PC6 accounted for 7.628% of the total variance explained (see 

Table 3) and comprises of higher up-front costs for more efficient technologies (0.769), supply focus 

on known cost (0.612) and lack of access to financing (0.552); and was labelled financial barrier. The 

experience of some European countries shows that special funds play a crucial role in promoting 

energy-saving work. The lack of a funding source for financing the required improvement measures is 

obviously a barrier, which occurs when insufficient reserve has been made by the building 

management, or no loans are available from external sources (Yik and Lee, 2002; Painuly et al., 

2003). Qian et al., (2006) posited that the lack of capital to buy energy-efficient equipment and the 

high cost of alternative technologies are all barriers that impede the take up of energy efficient 

buildings. To promote the design of energy efficient buildings in our context access to finance must 

be improved. 

CONCLUSION AND RECOMMENDATIONS  

Over the years the demand for energy efficient buildings has increased and research into this area 

keeps expanding as more countries and researchers pick up the interest to investigate into this area 

bringing about solutions to efficient buildings. This study hence sought to investigate architects 

perception on challenges to building energy efficiency. Drawing extensively on the conceptual maps 

of barriers to building energy efficiency in the literature studied, the eighteen variables have been 

reduced to five areas in the context of the Ghanaian building industry. Key contribution of the paper 

to the body of knowledge is manifested in the use of the principal component analysis, which has 

rigorously provided understanding into the complex structure and the relationship between the various 
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knowledge areas. The originality and value of the paper is embedded in the use of contextual-task 

conceptual knowledge to expound the five uncorrelated empirical utility of the building energy 

efficiency barriers. To the wider field of energy efficient building the paper provides a framework that 

guides research into finding energy efficient solutions. Addressing the research objective and drawing 

on the research findings, the study has wider implications for the implementation of building energy 

efficiency within the Ghanaian construction industry. This research, like any other, had limitations in 

its conduct and scope, thus, the relatively small sample size used for the study could have been better 

on large sample size say, above 100. However, this should not nullify the conclusions drawn, given 

that the relevant preliminary tests associated with the adequacy of sample size proved favourable for 

the analysis to proceed. Secondly the sampling method adopted renders it to sampling bias however 

the procedure in selecting the architects minimizes this effect as the architects were selected from the 

two main cities in Ghana. Also the research explored only a small section of designers that is 

architects thus exploring a wider section of designers would be important. Future research to explore 

solutions to these challenges would be essential.  
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The natural quality of rivers and streams at any point reflects the quality of upstream contributions of 

surface run-off and groundwater discharge. The impact of floating timber logs on the physico-

chemical characteristics of the surface water at Okobaba Sawmill Industry, Ebute Meta, Lagos was 

investigated. Water samples were collected from five sampling points around the river which 

surround the industry and the physico-chemical parameters were analysed using approved standard 

methods. Findings revealed that the floating of the timber logs in the river has negatively impacted the 

quality of the river as values obtained at the points where the logs were deposited far exceeded where 

there were no logs and they were also above approved standard limits. This implies that floating of 

logs in the surface water has negative impact on the water quality and waterbodies and should 

therefore be discontinued. 

Key words: Fish, Pollution, Physico- chemical Parameters, Rivers, Sawmill 

 

 

 

INTRODUCTION 

Water is a finite resource that is very essential to human existence. Increased population and 

industrialization has subjected inland waters (rivers, lakes, etc) to become the recipient of organic 

matter in amounts exceeding their natural purification capacity which in the past natural purification 

and dilution was usually sufficient. Natural waters can be described in terms of the prevailing 

physical, chemical and biological conditions. The physical conditions consist of clean water with an 

ambient temperature, freedom from most suspended solids, colouration, surface scum or foam, 

obnoxious odour and taste (Dix, 1981). The chemical condition ensures that there is adequate oxygen, 

correct balance of dissolved chemical nutrient to support life and an absence of excessive organic 

matter and toxic substances. Biologically, most natural waters contain a range of micro-organisms, 

plants and animals that exist in balanced ecological states. Pollution of water ways by organic 

discharges in the country is a serious threat posed to the Nigeria inland waters (Arimoro et al.,2007). 

Many rivers in urban and semi urban areas of Nigeria have been used for disposal of both solid wastes 

and wastewaters usually untreated and are thus adversely affected (Idise et al., 2012). The various 

waterbodies in the country are used for various purposes such as fishing, transportation, sand mining, 

irrigation, recreation, abstraction of industrial, domestic and agricultural wastes as well as electricity 

generation. Mirage of literatures on environmental monitoring of surface water indicated that the 

quality of streams and rivers in the country are adversely affected and are showing increasing trend of 

water pollution due to increase population, manufacturing industries, intensive agriculture, recreation 

and urbanization some under poor sanitation conditions (Esokaet al., 2006, Adebayo et al., 2007, 

Jajiet al., 2007, Mashi et al., 2007, Solomon 2009,Olade  1987). These have led to increase waste 

generations with heaps of wastes everywhere. During rainfall, some of these wastes are washed into 

poor drainage systems and subsequently into nearby rivers (Taiwoet al., 2007).  
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 With competing demands on limited water resources, industrial effluent contamination of natural 

bodies has emerged as one of the major problems facing developing and grossly populated country 

like Nigeria (Osibanjoet al., 2011). Depending on the industries and their water use, the wastewater 

contains suspended solids both degradable and non- biodegradable organics , oil, grease, heavy metal 

ions, dissolved inorganics, acids, bases and coloured compounds (Kosaric 1992). Sawmills typically 

take in roundwood and produce sawn and dried dimensioned lumber as outputs. The sawing process 

produces large amounts of waste in the form of chips, sawdust, slabs and flawed lumber (Adelagun et 

al., 2012). These wastes may be processed for input into board or paper mills or they may be burnt on 

site as waste disposal or made to generate heat for kilns or electricity for the facility. Minimization 

and disposal of solid waste is the major environmental challenge for this industry (Adelagun et al., 

2012; EHS 2007). Manufacturing operations that produces raw wood such as sawmill, paper mill and 

furniture manufactures have been identified as one of the major sources of pollution in Nigeria‘s 

waterways (Arimoro et al.,2007). The Sapele section of River Benin in Delta State, Nigeria has been 

cited as a typical example of a stream receiving woodwastes from sawmill industry (Arimoro et al., 

2021). Wood waste deposited into or near watercourses can alter, disrupts or destroy fish habitat, for 

example it can smother spawning grounds, decrease fish variety and abundance (FAO 1991). 

Excessive production of organic matter leads to the build up of ‗sludge‘ and the mineralization 

process consumes all dissolved oxygen from the water column which causes fish deaths (Ajibade 

2004), consequently, organic pollutants are called oxygen-demanding wastes and the relatively high 

temperature in tropical country like Nigeria accelerates this process. Organic matter decomposition in 

surface water produces inorganic nutrients such as ammonia, nitrate, phosphorous with resultant 

effect of eutrophication and other serious problems of such waterbody (Ogunfowokanet 

al.,2005).Harrod et al., 2002, reported that high total suspended solids could cause a reduced 

development and survival of salmon eggs and larvae.  Fish and some invertebrates have their 

respiratory efficiencies reduced because the gill surfaces become clogged with suspended matter. 

Clogging of fish gills could also result into stress, reduced growth and suppressed immune system 

leading to increased susceptibility to disease and osmotic dysfunction and death (Bilottaet al., 2008). 

Turbidity also limits the food gathering capacity of many animals. Elevated values of suspended 

solids are capable of shielding harmful organisms in drinking water (Taiwoet al., 2011). Total 

suspended solids could also act as a vector of nutrients such as phosphorus (Heathwaite 1994) and 

toxic compounds such as pesticides and herbicides from land surface to the water body (Kronvanget 

al., 2003) leading to proliferation of phytoplankton in rivers. Turbidity values reported for most rivers 

in Nigeria were far greater than 5.0 NTU limit given by WHO 2008. It is therefore the aim of this 

study to assess the water quality of the lagoon via its physico- chemical characteristics, determine its 

pollution index and evaluate the effect of the storage of the wood in the lagoon on the quality of the 

water thereby making recommendations to relevant bodies. 

 

Materials and Method 
Area of study 
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The 

Okobab

a 

sawmill 

industry is located in Ebute-Meta in Lagos State, Western part of Nigeria; Timbers are brought from 

the forest via water transportation. The logs are kept in the Lagos lagoon for a period of 10 months – 2 

years depending on the type of wood before they find their ways into the machines that process the 

logs into planks of various sizes with huge amount of sawdust and wastes generated (Adelagun et al., 

2012). 

 

 

 

 

 

 

 

 
Figure 1:Map of Lagos depicting map of Okobaba Sawmill Industry, Ebute Meta , Lagos. 

Source : Lagos State Ministry of Environment (2011) 
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Fig 2: Map Showing the Sampling Points 

 

Description of sampling points 

Five sampling points were used (Fig 2). A is 50m away from the operation of industry and B is 100m 

away. Logs are always kept at these two points and the possibility of faecal contamination is high at 

these points. Points C and D respectively are 150m and 3km away from operations of the sawmills, 

logs are also kept at point C while logs are deposited on arrival from the forest at point D, this implies 

that the logs stay at point D for a short period; few weeks before they are removed. Point E is 

completely free of logs deposition; it‘s the control point for the study. Also, there are no aquatic life at 

point A, while point B contains very little small fishes of tilapia species that could adapt to the water 

pollution. Points C,D and E feature aquatic life of different species and fishermen could be found 

fishing at these points, most especially at point E. 

 

Field sampling and Sample preservation 

Sampling was conducted between June and July (Raining season). The rainfall and relative humidity 

data during the study period were collected from the meteorological station in Lagos.  Water samples 

were collected at 5 different points (Fig. 2) from the Okobaba River. This river surrounds the sawmill 

industries and their activities and locations are centered on this river which is also very close to it. 

Surface water samples were taken from the top layers (0-40cm) using a 2 liter pre-cleaned plastic 

containers filled to the brim and kept at 4
o
C. Times and points of collection were noted and labelled 

on the container. The water samples were transported to the laboratory after sampling and processed 

immediately. For the DO test, the sample was fixed as described by APHA (APHA ,1998).  
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Physico-chemical analysis 

Water samples were analyzed according to the standard methods for the examination of water and 

wastewater (Ademoroti 1996, APHA 1998) for the following parameters: pH, appearance, 

temperature, colour, odour, turbidity, alkalinity, total dissolved solids (TDS), suspended solids (SS), 

total solids (TS), dissolved oxygen (DO), biochemical oxygen demand (BOD) and chemical oxygen 

demand (COD). All the chemicals used were laboratory grade reagents, and the working solutions 

were prepared by diluting the stock solution with freshly prepared distilled water. Analyses were in 

triplicates and the mean and standard deviation were calculated for quality control of the results 

obtained. 

 

RESULTS AND DISCUSSION 

Table 1 summarises the mean values of the various parameters monitored at the five selected stations 

along the river. All the parameters were statistically significantly in the five stations sampled. It was 

observed that there was a decrease in the mean values from point A where logs were deposited and 

stored through to point E that is log free for all parameters except for DO in which the reversal was 

the case. The mean value ranged for pH was 7.40-7.10, temperature (26.5-22.0
o
C), TSS (1340-

240mg/L), TS (23498-6490mg/L), TDS (22158-6250mg/L, Alkalinity (240-90mg/L), COD (400-

200mg/L) and BOD (31.5-7.5 mg/L) while DO (0.35-6.25mg/L). From the result it can be seen that 

the storage and deposition of logs in the waterbodies has greatly impacted the physico-chemical 

qualities of the rivers as values obtained at point A were significantly higher when compared to point 

E (Control). Moreover, values obtained at points A, B and C were all significantly higher when 

compared with Federal Ministry of Environment (FMV,2001) limits stipulated for surface water while 

the values obtained at point E falls within the stipulated limit by FMEv (not shown for brevity). 

Results obtained in this study compared favourable well with some studies on some polluted surface 

waters in the countries although higher values were obtained for some of the parameters implying that 

the river is higher polluted (Arimoro et al., 200, Arimoro and Oganah 2010,Asien et al., 2010, 

Adewolu et al., 2004, Rim- Rukeh et al., 2006). 
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Table 1: Result of the Physico-chemical Parameters of the Water Samples from the River at Okobaba 

Sawmill Industries 

Parameters Sample A Sample B Sample C Sample D Sample E 

Appearance Not Clear Not Clear Not Clear Not Clear Not Clear 

Odour Foul Foul Foul Foul Foul 

Temp 0
0
C 26.5±1.1 25.5±0.9 22.7±1.0 22.5±0.3 22±0.1 

pH(25
0
C) 7.40±0.9 7.35±0.6 7.25±0.7 7.20±0.8 7.10±0.2 

Turbidity (NTU) 220±4.8 165±3.6 50±1.6 20±0.9 3.5±0.1 

Colour Pt. Co Unit  1340±10.2 12008±7.5 969±1.6 682±6.6 240±2.8 

Total Solids (mg/L) 23498±9.5 20183±2.6 18061±8.8 16320±5.9 6490±5.2 

Total Dissolved Solids (mg/L) 22158±0.9 18983±2.1 17092±1.7 15638±0.1 6250±0.4 

Alkalinity (mg CaCO3/L)  240±0.5 180±0.8 120±0.4 115±0.6 90±0.2 

Suspended solids (mg/L) 1340±9.6 1200±6.5 969±7.1 682±5.9 240±4.8 

DO (mgO2/L) 0.35±0.1 0.80±0.2 3.55±0.1 5.55±0.1 6.50±0.24 

BOD5( mgO2/L) 31.5±2.3 22.5±1.6 15.5±0.4 13.5±0.6 7.50±1.1 

COD (mgO2/L) 400±9.1 341±1.2 301±0.9 233±0.8 200±0.5 

 Mean ± SD , A to E represents different sampling points 

 

  Physico–chemical analysis of surface water is an important tool towards meaningful impact 

assessment of domestic and industrial activities of waterbodies. Mohammad and Pathak 2010 

classified water qualities into four categories which is a useful tool in the classification of rivers water 

quality (Table 2).  

 

Table 2: Quality Rating Scale for Water Quality Parameters 
Parameter Permissible Slight Moderate Severe 

pH 7.0-8.50 8.6-8.8, 6.8-7-0 8.9-9.2, 6.5-6.7 >9.2,<6.5 

Total Hardness <100 101-300 301-500 >500 

B.O.D <1.0 1.1-3.0 3.1-5.0 >6.0 

Total Alkalinity <50 50-85 85-120 >120 

Dissolved Oxygen >6.0 4.5-5.9 3.0-4.4 <3.0 

Total Suspended Solids <30 30-65 66-100 >100 

Chloride <200 200-400 401-600 >600 

Source: Mohammad and Pathak (2010) 

According to Mohammad and Pathak (2010) ratings, the result obtained for most of the parameters 

measured showed that the river at the Okobaba Sawmill Industry was grossly polluted and reached up 

to the severe range of pollution. The deposition of the timber logs in the waterbody brought about a 

reduction in dissolved oxygen levels, increased organic load, increased turbidity as well as cause 

damage to nursery and spawning grounds. Akpata (1987), provided evidence to show that wood 

wastes extract enhance the generation of fungal spores which exerts high BOD and creates anaerobic 

condition leading to a putrefying condition of the water body. Nwankwo (1998) reported that floating 

timber logs increased the growth of algae in the lagoon leading to leachates which are brownish in 

colour and have unpleasant and offensive taste. The high values of BOD, COD, and TSS are 

indication of gross organic pollution in the surface water in addition to its high oxygen depletion. 
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Waldichuk (1974) stated that organic materials such as wood waste fibres could form sludge which 

decomposes through activities of microorganisms, depleting oxygen from the bottom waters and 

forming obnoxious gases thus explaining the foul odour associated with the water samples from waste 

deposition sites and sawmill industry. Also, the findings of the present study investigated revealed 

that the prominent presence of logs at point A and B had negative effect on fish distribution and their 

communities.  According to Ogbeibu and Ezenuera 2002, environments affected by organic pollutants 

have a low diversity and low species. It is generally believed that low species biomass and low 

dominance in an aquatic environment could be an indication of an ecologically unfavourable 

environment (Arimoro et al., 2007). 

 

CONCLUSION 

Inadequate quantity and quality of water have serious impact on sustainable development. No country 

can afford to ignore the management and protection of her environment and resources. This research 

study showed that the activities of the sawmill industry at Okobaba, Ebute Meta, Lagos precisely; the 

storage of logs in the river has negatively impacted the quality of the water body. The level of 

pollution is indicated by the high values obtained for the physico-chemical parameters which greatly 

exceeded the stipulated limit given by the regulatory bodies. This pollution is caused by the 

deposition of logs and timbers in the waterbodies, this should be discontinued and logs should be kept 

and stored on land. 
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The study which entailed a comparative analysis of rental values of residential properties of restricted 

access and open access gated estates is aimed at discovering differences in rental values. Analysing 

these rental values of restricted access (Crown Estate) and open access (Victoria Gargen City) estates 

in Lekki Peninsula, as case studies will aid investors and policy makers to be better guided in their 

decision-making processes. To achieve the objective of the study, structured questionnaires were 

administered to 160 residents of Crown Estate out of which 116 respondents returned their 

questionnaires filled; 120 questionnaires were administered to the residents of Victoria Garden City 

out of which 90 questionnaires were retrieved while 45 questionnaires out of the 60 administered to 

the Estate Surveyors and Valuer‘s managing properties in Crown Estate and Victoria Garden City 

(VGC) were retrieved.  The collected questionnaires were subsequently analyzed using relevant 

statistical techniques such as the frequency distribution tables and the t-test. The study revealed that 

being gated had no effect on the choice of residency. However, location was discovered to be a 

germane feature in the choice of either estate. The result also revealed significant difference in rental 

values in the two estates. The study therefore recommends appropriate features – such as location and 

provision of good neighbourhood quality amongst others in the planning of any estate.  

 

Keywords:  Rental values, residential property, restricted access gated estate, open-access gated 

estates  

 
 

INTRODUCTION 
Residential land use, among the various competing urban land uses, is the largest consumer of land in 

urban areas (Olayiwola, et al. 2005). The quality of living is however strongly influenced by the 

environment a person resides in. The assessment of the quality of living, standards of housing and 

support infrastructures should therefore be major issues for consideration while providing residential 

units.  For this reason, real estate‘s located in areas with functional and reasonably adequate 

infrastructure that support stress-free everyday living; attract high demand and command good value. 

This explains the attraction to places like Ikoyi, Victoria Island and Lekki Peninsula among other 

much sought-after locations in Lagos for residential properties. In these areas, the creation of gated 

communities has become predominant and this is because of the basic amenities and infrastructures 

that enhance property value (Tse and Love, 2000; Jensen and Durham, 2003; Chau, et al. 2004; 

Olujimi and Bello, 2009).  

There has been a considerable growth of interest in recent years surrounding the emergence of ‗gated 

communities‘, ‗fortified enclaves‘ and other forms of privatized public space (Atkinson and Flint, 

2004). Man being protective about land and his environment resulted in the formation or creation of 

residential gated communities.  Gated communities are usually walled and gated residential 

developments restrict public entry. They are residential areas with restricted access designed to 

privatize normally public spaces. The concept can refer to a residential area with restricted public 

access. Other terms include - security villages, fortress neighborhoods, and exclusive leisure 
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developments and so on (Atkinson and Flint, 2004). These new residential areas occur in both new 

suburban developments and older inner city areas for the purposes of security and segregation 

(Ajibola, et al. 2011). These gated residential communities can however be of restricted access or they 

could have open door policy. A residential gated community with restricted access is one that has a 

tight security. Outsiders cannot have access to the estate without an invitation by a resident of that 

estate. Estates that have such policies in Nigeria include Crown Estate, NICON Town and Banana 

Island. On the other hand, there are also gated residential communities with the open door policy, that 

is, there is no restriction of entry and exit into such estates. Examples of such residential gated estates 

in Nigeria include Victoria Garden City, Dolphin Estate, and Festac Town. 

Although, living in a gated residential community has a cost to it, that is, homeowners must sustain 

both the cost of building infrastructure and their collective goods - such as waste disposal, road, 

sidewalks, communication networks (which are usually paid for as service charge) which is usually 

borne by the public government.  Neverthless, the efficiency of a residential gated communty is 

subject to its capacity to satisy its residents. If the residents and prospective and protential buyers are 

satisfied with the level of security and maintenance of common property such as the estate centre, a 

residential gated communty could perhaps have a boost in its property value.  

Property values, especially rental values have constantly been on the increase. Overpopulation, market 

forces of demand and supply of housing are basic factors influencing variations in rental values in 

urban areas (Dung-Gwon and Rikko, 2009). Assessing the rental value of residential properties is a 

complex and challenging process because it involves analysing the rental property, neighborhood 

characteristics and market conditions (Kim and Nelson 1996). However, this study is poised at 

comparatively analysing the rental values of these sets of estates using Victoria Garden City (VGC) 

and Crown Estate Lekki Peninsula representing open door estates and restricted access estates 

respectively. The choice of these two estates amongst the lots is due to their proximity and somewhat 

similarities. The outcome of this study is intended to produce result that will serve as a guide to 

investors and policy makers in decision making process.  

MATERIALS AND METHODS 
This research work used the cross-sectional survey method by administering questionnaires to the 

residents of Crown Estate, Victoria Garden City and the registered Estate Surveyors and Valuers in 

Lagos Island. From a pre-research investigation, it was discovered that Crown Estate has about four 

hundred (400) housing units occupied representing about 67% of the planned capacity of the estate 

while Victoria Garden City has above six hundred (600) houses complemented with recreational park, 

shopping complex and other ancillary structures. According to the Nigerian Institution of Estate 

Surveyors and Valuer‘s Directory of Members and Registered Firms in Nigeria, Seventh Edition, the 

population of Estate Surveyors Firms in Lagos Island is One hundred and Four (104). However, the 

study was confined to one hundred and four (104) registered practicing Estate Surveyors and 

Valuation firms in Lagos Island. The appropriate sample size of the household of Crown Estate was 

taken as 40% of the total study population, representing one hundred and sixty (160) households, 

while that of Victoria Garden City was 20% of the total study population representing one hundred 

and twenty (120) households. This is as postulated by Nwana (1981) suggesting that if a population is 

in few hundreds, 40% of the population or more could serve as a good sample while a population in 

many hundreds should have a minimum of 20% sample as a good representative. Based on the above 

premise, 60 of the registered practicing Estate Surveying firms were surveyed as an appropriate 

sample size representing almost 60% of the population. In order to prevent prejudice in selection; the 

random sampling technique was adopted in the distribution of questionnaires to the residents of 

Crown Estate and Victoria Garden City, also, to firms of Estate Surveyors and Valuer‘s in Lagos 

Island.  
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Study Area 

The Lekki Peninsular is regarded as the fastest real estate market in the whole of Africa, although like 

most Nigerian cities, with haphazard structures with individual and corporate developers without any 

planned linkage between the estates and service infrastructure. The Lekki distribution comprises a 

naturally formed peninsula on the Atlantic Ocean East of the Central Business District in Lagos Island 

and on Lagos Lagoon. The peninsula is approximately 70 to 80 km long; stretching from Victoria 

Island in the west to Refugee Island in the east; with an average width of 10 km. Lekki Peninsular 

includes several estates, gated residential developments, and agricultural farmlands, areas allocated 

for a Free Trade Zone (FTZ), an airport, and a seaport. 

Crown Estate 

Crown Estate is located along Lekki-Epe Expressway, Lekki Peninsula in Eti-Osa Local Government 

Area of Lagos State. Crown Estate was developed by Crown Realties Plc. It is a low density gated 

residential estate on 41.7 hectares designed to accommodate about 600 homes. Crown Estate is 

popular with the upper class residents of Nigerian high society because of its quiet and serene 

environment and also because of its distance from Lagos‘ hustle and bustle. The estate is finished with 

modern infrastructures.  Electricity is quite frequent.  A water treatment plan is installed with a house-

to-house connection of potable water. The roads are well paved with interlocking blocks and 

streetlights are backed-up with a standby generator.  There is also a shopping centre where residents 

can get anything they want instead of leaving the estate to shop. The Estate also has a recreation 

centre with a basketball, volleyball, tennis, gymnasium, green area for children and a swimming pool. 

There is also a book club in the Estate. 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 127  

 

 

Figure 1: Crown Estate Map  
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Victoria Garden City 

Victoria Garden City is one of the most affluent neighbourhoods of Lagos, Nigeria. It is located along 

Lekki-Epe Expressway, Lekki Peninsula in Eti-Osa Local Government Area of Lagos State.  It is 

located a little after Ikota Housing Scheme along Lekki-Epe Expressway. It was developed by HFP 

Engineering Nigeria Limited. It has some of the most opulent residential facilities in Nigeria and has 

some of the most expensive real estates on the entire African continent. However, due to the limited 

available land, many of these are vertical apartment buildings. Victoria Garden City is a 

comprehensive estate of approximately 2 million square meters by the Lagos Lagoon consisting of 

residential, commercial and public service areas. The Estate is planned for about 30,000 residents and 

about 2,000 low-density houses, commercial and public facilities.  The estate is perfectly finished 

with modern infrastructures.  Electricity is connected to the National grid so power is very stable.  A 

water treatment plan is installed with a house-to-house connection of potable water. The telephone 

exchange in the city is connected to the international gateway with a fibre backbone.  The roads are 

well paved and streetlights are backed-up with a standby generator.  A recreational park is also 

available to the residents of the estate. 

 

 

 

 

 
Figure 2: Victoria Garden City Map 

DATA ANALYSIS 
Out of the one hundred and sixty (160) questionnaires administered to the residents of Crown 

Estate, one hundred and sixteen (116) were retrieved, representing 72.5%. For residents in 

Victoria Garden City, ninety (90) questionnaires were retrieved out of the one hundred and 

twenty (120) administered representing 75% response. The same rate of response was recorded 

for the Estate Surveyors and Valuers as forty-five (45) questionnaires were retrieved out of the 

sixty (60) administered. Data collated will be analyzed using tables, charts then the relative 

important index and the student-t test of significance. 
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RESULTS AND DISCUSSION 
Findings from the research reveal that both estates have almost similar accommodation 

predominantly detached houses, and bungalows.  

The first research question which deals with factors, derived from literature, attracting 

respondents to the various estates, is ranked in Tables 2 and 3, using the Relative Importance 

Index as shown below:  
 

Table 2: Reason for Occupation of Crown Estate 

Source: Author‟s Field Survey, 2013 

Factors Strongly 

agree 

Agree Indifferent Disagree Strongly 

disagree 

Total RII Rank 

 

Location 

60 

aini 

300 

43 

aini 

172 

12 

aini 

36 

1 

aini 

2 

0 

aini 

0 

116 

 

510 

 

4.397 

 

3
rd

 

 

Accessibi

lity 

41 

aini 

205 

55 

aini 

220 

13 

aini 

39 

7 

aini 

14 

0 

aini 

0 

116 

 

478 

 

4.121 

 

6
th

 

Neighbou

rhood 

Quality 

68 

aini 

340 

41 

aini 

164 

6 

aini 

18 

1 

aini 

2 

0 

aini 

0 

116 

 

524 

 

4.517 

 

1
st
 

 

Nearness 

to place 

of work 

39 

aini 

195 

50 

aini 

200 

20 

aini 

60 

5 

aini 

10 

2 

aini 

1 

116 

 

467 

 

4.026 

 

8
th

 

 

Physical 

condition 

of 

building 

45 

aini 

225 

53 

aini 

212 

16 

aini 

48 

2 

aini 

4 

0 

aini 

0 

116 

 

489 

 

4.216 

 

5
th

 

 

Gated 

communit

ies 

60 

aini 

300 

42 

aini 

168 

11 

aini 

33 

3 

aini 

6 

0 

aini 

0 

116 

 

507 

 

4.371 

 

4
th

 

 

 

Security 

65 

aini 

325 

36 

aini 

144 

14 

aini 

42 

1 

aini 

2 

0 

aini 

0 

116 

 

513 

 

4.422 

 

2
nd

 

 

Good 

waste 

disposal 

41 

aini 

205 

46 

aini 

184 

21 

aini 

63 

8 

aini 

16 

0 

aini 

0 

116 

 

468 

 

4.034 

 

7
th

 

Availabili

ty of 

infrastruct

ures 

38 

aini 

190 

46 

aini 

184 

23 

aini 

69 

9 

aini 

18 

0 

aini 

0 

116 

 

461 

 

3.974 

 

10
th

 

 

 

Good 

drainage 

system 

44 

aini 

220 

 

40 

aini 

160 

22 

aini 

66 

 

10 

aini 

20 

0 

aini 

0 

116 

 

466 

 

 

 

4.017 

 

9
th
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Table 3: Reason for Occupation of Victoria Garden City 

 

Factors Strongly 

agree 

Agree Indifferent Disagree Strongly 

disagree 

Total RII Rank 

 

Location 

30 

aini 

150 

37 

aini 

148 

23 

aini 

69 

0 

aini 

0 

0 

aini 

0 

90 

 

367 

 

4.078 

 

1
st
 

 

 

Accessib

ility 

30 

aini 

150 

34 

aini 

136 

26 

aini 

78 

0 

aini 

0 

0 

aini 

0 

90 

 

364 

 

4.044 

 

2
nd

 

 

Neighbor

hood 

Quality 

20 

aini 

100 

41 

aini 

164 

29 

aini 

87 

0 

aini 

0 

0 

aini 

0 

90 

 

351 

 

3.90 

 

4
th

 

 

 

Nearness 

to place 

of work 

25 

aini 

125 

41 

aini 

164 

24 

aini 

72 

0 

aini 

0 

0 

aini 

0 

90 

 

361 

 

4.011 

 

3
rd

 

 

Physical 

condition 

of 

building 

19 

aini 

95 

26 

aini 

104 

37 

aini 

111 

5 

aini 

10 

3 

aini 

3 

90 

 

323 

 

3.589 

 

5
th

 

 

Gated 

communi

ties 

11 

aini 

55 

32 

aini 

128 

35 

aini 

105 

12 

aini 

24 

0 

aini 

0 

90 

 

312 

 

3.467 

 

9
th

 

 

 

Security 

22 

aini 

110 

27 

aini 

108 

28 

aini 

84 

7 

aini 

14 

6 

aini 

6 

90 

 

322 

 

3.578 

 

7
th

 

 

Good 

waste 

disposal 

14 

aini 

70 

28 

aini 

112 

31 

aini 

93 

17 

aini 

34 

0 

aini 

0 

90 

 

309 

 

3.43

3 

 

10
th

 

 
 

Availabi

lity of 

infrastru

ctures  

11 

aini 

55 

 

39 

aini 

156 

29 

aini 

87 
 

11 

aini 

22 

0 

aini 

0 

90 

 

320 
 

 

 

3.556 

 

8
th
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The results show the factors that attracted respondents to Crown Estate and Victoria Garden 

City respectively. In table 2, neighborhood quality (4.514) is the most important factor that 

attracted them to Crown Estate and is ranked 1
st
,
 
followed by security (4.422), and finally 

location (4.397). However, the least determinable factors for their residency in an ascending 

order of priority are availability of infrastructures (3.974), good drainage system (4.017) and 

nearness to place of work (4.026). Table 3 shows factors that attracted the respondents to 

Victoria Garden City. The most predominant factors stated by the respondents are location 

(4.078), accessibility (4.044) and Nearness to place of work (4.011) respectively. However, the 

least determinable factors for their residency is having a good waste disposal system (3.433), 

others are being a gated estate (3.467) and availability of infrastructure (3.556).  

One distinguishing factor prominent between both estates is location. They are located by the 

Lekki-Ajah Expressway which is the shortest road to Victoria Island where most people work. 

People living in the estates are able to avoid Ajah‘s traffic especially at the peak hours. The 

other important factors for residing in the estates are accessibility, neighborhood quality, 

security from ills in the society. All these factors subtly describe the location of the estates as a 

predominant factor in making choices for residence.   

One feature that has least attraction to the estates is the provision of infrastructure. Residents place 

less hype on good waste disposal and good drainage system. Although these factors are quite 

important based on the high RII scores recorded, they are not to be provided at the expense of top 

most priority factors. Another feature that is least regarded is the fact that these estates are gated. 

Results from Table 2 indicate such factor as the fourth least determinant factor in Crown Estate while 

Table 3 places it as the second least determinant factor in Victoria Garden City. Hence, being a gated 

estate has least effect on the choice of residency to these estates.    

The tables below give the average rental values of the various property types in the two estates 

between 2008 and 2012 

Table 4: Average Rental Values in Crown and VGC Estates (2008-2012) 

Year Property Type Average Rent 

(N) 

Average  

Rent (N) 

Crown Estate Victoria Garden 

City 

2008 3 Bedroom 

Bungalow  

812, 500 
1,016,667 

4 Bedroom 

Bungalow 

 

1, 200, 000 

1,287,500 

3 Bedroom 

Duplex 

 

1,110,00 1,475,000 

4 Bedroom 

Duplex 

1,225,000 
1,800,000 

Good 

drainage 

system 

18 

aini 

90 

31 

aini 

124 

27 

aini 

81 

14 

aini 

28 

0 

aini 

0 

90 

 

323 

 

3.589 

 

5
th
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2009 3 Bedroom 

Bungalow 

853,333.33 1,200,000 

4 Bedroom 

Bungalow 

1,225,000 
1,500,000 

3 Bedroom 

Duplex 

1,250,000 
1,640,000 

4 Bedroom 

Duplex 

1,525,000 
2,050,000 

2010 3 Bedroom 

Bungalow 

1,075,000 
1,250,000 

4 Bedroom 

Bungalow 

1,262,500 
2,050,000 

3 Bedroom 

Duplex 

1,021,083.33 
1,650,000 

4 Bedroom 

Duplex 

1,650,000 
2,600,000 

2011 3 Bedroom 

Bungalow 

1,250,000 
1,300,000 

4 Bedroom 

Bungalow 

1,350,000 
2,000,000 

3 Bedroom 

Duplex 

1,347,000 
1,716,666,67 

4 Bedroom Duplex 1,840,000 2,500,000 

2012 3 Bedroom 

Bungalow 

1,275,000 

 
1,350,000 

4 Bedroom 

Bungalow 

1,375,000 
2,100,000 

3 Bedroom 

Duplex 

1,562,500 
1,800,000 

4 Bedroom Duplex 2,106,666.6

6 
2,866,666.67 
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Fig 3: Average annual rent paid for properties in Crown Estate (2008-2012) 

 

Figure 4: Rent trends of properties in Crown Estate (2008-2012) 
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Fig 5: Average annual rent paid for properties in Victoria Garden City (2008-2012) 

 

Figure 6: Rent trends of properties in Victoria Garden City (2008-2012) 
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Table 5 T-Test for Rental Value of Crown Estate and Victoria Garden City 

Rental Value of 

Crown Estate from 

2008- 2012 

(N000‟000) 

(X1) 

(X1
2
) Rental Value of 

Victoria Garden City 

from 2008-2012 

N000‟000)  

(X1) 

(X1
2
) 

0.8125 0.6602 1.0167 1.0337 

1.2000 1.4400 1.2875 1.6577 

1.1000 1.2100 1.475 2.1756 

1.225 
1.5006 

1.8 
3.24 

0.8533 0.7281 1.2 1.44 

1.225 1.5006 1.575 2.4806 

1.25 1.5625 1.640 2.6896 

1.525 2.3256 2.050 4.2025 

1.075 1.1556 1.250 1.5625 

1.2625 1.5939 2.050 4.2025 

1.0211 1.0426 1.650 2.7225 

1.65 2.7225 2.6 6.76 

1.25 1.5625 1.3 1.69 

1.35 1.8225 2.0 4 

1.347 1.8144 1.7167 2.9471 

1.84 3.3856 2.5 6.25 

1.275 1.6256 1.35 1.8225 

1.375 1.8906 2.1 4.41 

1.5625 
2.4414 

1.8 
3.24 

2.1067 4.438 2.8667 8.218 

Total 26.3056 36.4228 35.2276 66.7448 

 

Mean (M1) = 1.3153                           Mean (M2) = 1.7614 

 
The tabulated T value is 2.09 at 0.05% level of significance. Since the calculated T value (25.9360) is 

more than the tabulated T value (2.09), the null hypothesis is thereby rejected. Hence there is a 

significant difference in rental values between Crown Estate and Victoria Garden City. Thus, the 

difference in rental values, perhaps people prefer the open access policy of Victoria Garden City and 

as such ready to pay more rent. 

 

CONCLUSION 
The result of the analysis employed in this study has shown that being gated has no effect on the 

choice of residency by occupants. This is even shown considering the fact that the more 

restricted estate commanded less rental values that are significantly different from the open 

access gated estate. However, the location of such estate is paramount particularly in terms of 

nearness to place of work, good neighbourhood quality and accessibility. Hence, the location 

and provision of good neighbourhood quality amongst others should be taken as important and 

paramount in the planning of any estate. Moreso, provision of infrastructure is not a paramount 

criterion when investing in Estates in the study area, so investors should not embark on 
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superfluous projects resulting to ―elephant project‖. It is believed that implementation of 

recommendations proferred will safeguard interest of all concerned stakeholders.  
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It has been upheld that, slum development in urban cities is as a result of urban poverty and intra-city 

inequality. Although, it has been asserted that most people who live in slums are poor; conversely, not 

all slum dwellers are poor. This study seeks to investigate the factors influencing housing needs of 

people residing in slums, using Iwaya in Lagos state, Nigeria, as a case study. In order to achieve the 

study‘s objective, survey was adopted. Using semi-structured interviews, the factors influencing 

housing needs of slum dwellers was investigated towards unearthing these current and festering 

issues. The findings reveal that finance and social status are not the only factors influencing people‘s 

choice to live in slums. Therefore, it is recommended that stakeholders need to develop an all-

inclusive framework in order to eradicate slums or upgrade the living conditions of slum dwellers. 

However, full details of generalizable factors are yet to emerge and needs to be further explored, 

especially as the threat of slums remains unresolved. 

Keywords: Housing needs, Lagos, Slums, urban development  

 

INTRODUCTION 

 Slums are ignored parts of the cities where housing and living conditions are appallingly poor; 

aspects of poor housing, overcrowding, lack of services and insecure tenure (UN-Habitat, 2003 & 

Cities Alliance, 1999). Slum development is a recurring problem in most urban cities especially in the 

developing countries. This problem is associated with urban poverty, intra-city inequality, insecure 

land tenure, and globalization amongst other factors that nurture the menace. UN-Habitat (2007) and 

Arimah (2012) have identified other factors as including: natural population growth; corruption; 

geographical location; political and economic issues; government policies and processes.   These 

factors influence the development of slums and are peculiar and unique to each slum. Residing in 

slums affects the quality of life and general wellbeing of the slum dwellers and the neighbouring 

communities due to little or no infrastructure within such communities. 

Traditionally, government provides infrastructure within urban cities which are frequently lacking in 

slums. Hence, slum dwellers are subjected to several physical and environmental conditions. These 

condition include inadequate water supply, neglected environmental sanitation, non-existence or 

breakdown of waste disposal (open sewers, solid waste dumps and drains), indoor air pollution, 

overcrowded and dilapidated housing facility, insecurity of tenure, lower educational levels and 

exposure to serious health risks (Ngowi, 2002; Moosavi, 2011;Arimah, 2012). Based on these 

conditions highlighted, it can be inferred that the quality of life and sanitary conditions within slums 

are poor. It is worthy of note, that the population living in slums keeps increasing especially in 

developing countries. Agbola and Agunbiade, 2009 study has noted that two thirds of the population 

in Nigerian cities are living in slums and an alarming magnitude and scale of housing deficit in 

Nigeria.  

Population growth within slums in urban areas is as a result of rural-urban migration (individuals 

searching for white collar jobs, displaced persons or foreign workers). Housing shortages in 
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developing countries will be a recurring problem due to projected population increase in the next 25 

years with 60% of the population living in slums (UN-Habitat, 2003 and Temileyin, 2008) and non-

availability of housing finance schemes. Thus, there is a need for governments to develop and 

implement policies aimed at averting this urban menace. 

Nigeria, like other developing countries in the world, has over the years failed to eradicate slums 

within urban cities. Methods such as forced eviction, demolition, resettlement/relocation, slum 

upgrading programme and total neglect have been used (UN-Habitat, 2007; Sori, 2012). In addition, 

the Inadequate understanding of housing needs of slum dwellers has led to continued growth of these 

slums. It can be argued that these methods have failed to achieve their intended outcomes, because 

these slums still exist. Hence, there is a need to develop solutions that are context specific. 

Studies have shown that every slum is unique with peculiar characteristics; hence, the solution (for 

example policies) and pattern towards slum upgrading cannot be generalized for all slums. Similarly, 

it is important to note that understanding the factors influencing slum formation and development is a 

key factor in solving this problem (Arimah, 2012). In addition, lack of empirical studies focused on 

slum development is a gap this study aims to address. Hence, the study will identify factors 

influencing housing needs in slums in Lagos, Nigeria. Lagos is striving towards becoming a mega city 

and the treats of crime and perpetration of vicious circle of poverty is associated with slums. 

Furthermore, Alagbe 2009 is of the opinion that Lagos does not have structure for urban infrastructure 

which has led to acute shortage of dwellings. Iwaya slum has proximity to university of Lagos and 

shares boundary with Makoko slum.it is one of the larger slums in Lagos mainland area 

LAGOS A MEGA CITY  

Lagos is known for industries and commercial activities to the extent that frequent migration from 

rural to urban as well as from neighbouring West African countries like Togo, Republic of Benin and 

Ghana are continuous. Lagos state is situated in the southern part of Nigeria and shares boundaries 

with Republic of Benin, Oyo state, Ogun state, and some part of the Atlantic Ocean.  

From independence till 1991, Lagos has been the capital of Nigeria and since then has grown into the 

most populous city in Nigeria. This is due to the various and intense commercial activities which 

distinguishes life in Lagos from the other state in Nigeria. 

Lagos is the smallest state in Nigeria with an area of 356,861 hectares of which 75,755 hectares are 

wetlands (Agbola and Agunbiade, 2009 and Lagos bureau of statistics, 2005). In 2006, Lagos 

population was 17.5 million but today, the population has grown to about 21 million at a rate, ten 

times faster than cities like New York and Los Angeles (Alagbe, 2006 and Lagos bureau of statistics, 

2005). The UN estimates that at this rate Lagos would be the third largest mega city in the world by 

the year 2015 after Tokyo and Bombay. 
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Fig. 1: Map of Lagos State Source: Bohr (2006) 

 

As a result, Lagos state government has been working with the Nigerian federal government and the 

World Bank to improve the living standards in some of the major slum areas in Lagos. They include: 

Agege/Orile, Ajegunle, Amukoko, Badia, Iwaya, Makoko, Ilaje, Bariga and Ijeshatedo/Itire. 

According to the Lagos bureau of statistics, these slums cover an area of about 760 hectares and a 

population of 1.1 million people. Consequently, Lagos state government is to provide electricity, 

water boreholes, public sanitation facilities, rehabilitation and construction of schools and upgrading 

of markets in these slums. 

IWAYA 

Iwaya is one of the nine slums in Lagos state to be improved by the state government. Iwaya is 

situated in Yaba local council development area. This council was carved out of Lagos Mainland local 

government area. Iwaya is bounded by the Lagos Lagoon, Makoko (a slum) and the University of 

Lagos. It was a settlement for the Ijaws and Lajes who were known as the natives. They are known for 

fishing and, as a result, live on water. 

In the eighties, the first bridge was constructed to provide access to settlers. This prompted the influx 

of people in search of housing. Lands were reclaimed from the sea and the new settlers built houses 

without infrastructures in place and the population kept increasing. Acording to the Lagos state urban 

renewal authority, Iwaya population is about 50,000 people. It has schools, roads, drainages, 

electricity and potable water but still not adequate. This is in line with the operational definition of the 

UN-Habitat 2003 describing slum areas to combine these characteristics.  There are dilapidated 

houses, improper waste disposal systems and inadequate water supply.  

 

RESEARCH METHOD  
In order to carry out an in-depth study into the problem, a survey was adopted using semi-structured 

interviews. This is to provide a detailed investigation, up-to-date, relevant and a flexible spectrum to 

capture the details due to the research problem to understand the choice of living in slum. Since the 

experiences of the respondents (are vital, flexibility of the method allows respondents to ask questions 

and raise issues (Egbu, 1994; Berg, 2001; Kothari, 2004). The lack of empirical studies on the 

development and housing needs of slum dwellers in Nigeria also justifies the use of the research 

method.  

The samples for this study are individuals who reside in Iwaya Slum in Lagos Nigeria. Using 

purposive sampling technique, semi-structured interviews were conducted with selected respondents. 
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Thirty-two (32) respondents out of the population of about 50 thousand people living in Iwaya were 

interviewed to understand the factors that influenced their choice to prefer living in Iwaya. The 

interviews were recorded and transcribed word for word. Interview transcripts were analysed using 

content analysis. Content analysis is used to identify the common "themes" that emerge from 

qualitative data (Green & Thorogood 2004). MAXQDA 11 (qualitative data analysis software) was 

used to aid the process of analysis. Studies like Bland (2010) and Verderber, Jiang, Hughes and Xiao 

(2013) have used this method to analyse content in interviews. 

RESULTS AND DISCUSSION 
Environmental conditions of Iwaya 

The study identified that residents in iwaya use scrap materials, clay and sandcrete blocks to build 

their houses. Inadequate sanitation is evident in the area and the pressures on the existing amenities 

have made these facilities to collapse therefore creating problems in drainage, waste disposal and 

roads. Figures 1-4 shows the environmental conditions slum dwellers in Iwaya are exposed to.  

 

 

                                                                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Socio-Economic characteristics in Iwaya 

Fig.1, 2: Substandard buildings and dilapidated road network 

Fig.3, 4: Poor and undefined drainage channel 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 141  

 

Analyses of semi-structured interview are tabulated in tables 1-6 below.  

Table 1 shows the characteristics of respondent‘s family sizes, it can be seen that 53.13% of the 

respondent who were interviewed had family size of between 1-5 members, 43.75% had family size 

of between 6-10 members and 3.12% had family size of 11-15 members. 

Table 1: Frequency of family size 

 

 

 

 

 

 

A question was posed to find out the type of apartment the respondents stay in. In Table 2, it can be 

seen that 19 out of 32 respondent (representing 59.38%) stay in single rooms, 5 stay in self-contain 

apartment (representing 15.63%) and 8 stay in flats (representing 24.99%). It is observed that most 

respondents live in single room apartment possibly due to types of housing available in the rental 

markets or income. A study carried out by Amoako and Cobbinah (2011) revealed that 73% of the 

respondents (slum dwellers) lived in single apartments in Ghana and this is as a result of their low 

income levels having a direct bearing with housing quality.  

Table 2: Frequency of size of apartment 

Size of Apartment Frequency              Percentage % 

Single room   19 59.38 

Self-Contain (Room and sitting room) 5 15.63 

Flat 8 24.99 

TOTAL 32 100 

 

The availability of jobs means respondent have means of income and sustenance. The respondents 

were asked questions relating to the type of employment they are engaged in. As shown in the Table 

below, 21 respondents (65.63%) stated they are self-employed, 7 representing 21.88% are employed 

in the formal sector, 3 (9.38%) are unemployed, and 1 (3.11%)is retired (See Table 3).Most of the 

respondents own their business and may be   informal activities without formal recognition, low 

income and productivity (UN-Habitat, 2003 ).   

Table 3: Type of employment 

Employment Frequency               Percentage % 

Self employed 21 65.63 

Employed 7 21.88 

Unemployed 3 9.38 

Retired 1 3.11 

TOTAL 32 100 

 

Availability of ancillary facilities available within residential building affects the quality of life of 

individuals. The respondents were questioned if they have ancillary facilities available. Table 4 shows 

that 84.38% have water closet toilet systems and 15.63% have pit toilet systems. In addition, 43.75% 

of the respondents have access to pipe borne water, 37.50% use borehole/well and 18.75% patronise 

commercial water sellers.100% of the respondent are connected to the national grid lines for 

electricity supply.  

Family Size                                                    Frequency Percentage (%) 

1-5 17                                                                                      53.13 

6-10 14 43.75 

11-15 1                                               3.12 

More than 15  0                                                0 

TOTAL 32 100 
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Table 4: Facilities available within homes 

Toilet System Frequency Percentage % 

Water closet 27          84.38% 

Pit 5          15.63% 

Not available 0            0.00% 

Source of Water   

Pipe borne 14           43.75% 

Borehole/Well 12           37.50% 

Commercial water seller 6           18.75% 

Electricity   

Connected to national grid 32            100.00% 

No connection 0                0.00% 

 

Questions were asked to find out the respondents income and rent paid per month. From Table 5, it 

can be seen that 15.63% earn 1,000-5,000; 6.25% earn 6,000-10,000 and 65.63% earn more than 

10,000 Naira. The income of slum dwellers is low as compared to the national minimum wage of 

18,000.00 Naira per month. This is approximately 107 US dollars (exchange rate 168 naira to a 

Dollar) in a month. Therefore, it can be said that a significant portion of respondents earn more than 

10,000 Naira. Similarly, 3.13% of the respondents pay less than 1,000 Naira per month.46.88% pay 

between 1,000 -5,000, 15.63% pay more than 10,000 and 6.30% are owner- occupiers 

(Landlords).Due to the low income of slum dwellers, they prefer to live in room apartments. Also, 

rents are paid monthly which makes it affordable for them as against yearly payments in urban areas. 

 

 

Table 5: Income generated and rent paid per month by respondent 

Income per Month in Naira Frequency Percentage % 

Less than 1,000/ Month 0 0 

1,000-5,000 5 15.63 

6000-10,000 2 6.25 

More than 10,000 21 65.63 

Not available 4 12.49 

Rent per month in Naira                                                        Frequency Percentage % 

Less than 1,000/ Month 1 3.13 

1,000-5,000 15 46.88 

6000-10,000 0 0 

More than 10,000 5 15.63 

Owner-Occupier 2 6.30 

Not available 9 28.06 

 

Finally, identifying housing needs of people living in slums is a pre-requisite to address the problems 

of slum development. A question was posed to find out the reason why respondents reside in Iwaya. 

Table 6, shows all the responses of respondents who participated in the study. 53.13% of the 

respondents resides in Iwaya because their family members (extended) who have lived within this 

area for a long time, 25% of the responses is due to business, 12.5% due to social life within the area 

and 9.37% due to closeness to place of work. Therefore it can be said that family ties are important to 
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Iwaya slum dwellers this enables preservation of family bond and cultural values, most business (such 

as food vendors, hair dressing, tailors, factory workers, artisans and petty traders) are owned by the 

slum dwellers. Some of the employed residents work in the University and students also rent 

apartments in the area due to cheap rents and this affects the social life of Iwaya. . Alagbe 2009 is of 

the opinion that Lagos State continues to offer opportunities such as salaried jobs, varieties of 

informal sector business enterprises, and the excitement of life which supports the findings.  

Table 6: Frequency for reasons living in slum 

Reason for living in slums                                                  Frequency Percentage % 

Family 17 53.13 

Business 8 25.00 

Social life 4 12.50 

Work 3 9.37 

TOTAL 32 100 

 

 

 

Discussion of Findings 
The exploratory findings presented in figure 1-4 and table 1-6 reveal the environmental and socio-

economic situations in Iwaya, Lagos state. It can be seen that the environmental conditions are 

deplorable; this is in agreement with the findings of Agbola and Agunbiade (2009) and Amoako and 

Cobbinah (2011) which reveal the deplorable environmental conditions of slums in urban cities and 

the emphasis on the symptoms of slums rather to the conditions of the environment. In addition, it was 

found that people reside in slums due to family ties, business, social life, and work as shown in the 

Table above.  This is supported by Arimah (2012) argument that there are other factors that nurture 

the proliferations of slums such as economic, social, historical and institutional which are seldom 

investigated empirically.  

The study confirms that slums are unique and complex could act as threat to urban development in 

developing and developed countries. Thus, there is a need to properly understand the factors that aid 

slum development in order to proffer workable solutions. 

 

 

 

CONCLUSION 
Policies and strategies have been formulated and implemented to improve living conditions within 

slums, but such interventions have failed to achieve its objectives. The study is part of an on-going 

study aimed at developing a framework to solve this urban menace (slums). Preliminary findings 

presented here reveal family ties, business, social factors and work influence the choice of housing 

needs for Iwaya slum dwellers. Although, the exploratory nature of the study some of the factors 

identified still look vague and need further to highlight the underlying issues. Nevertheless the 

information obtained reveals that stakeholders in urban development need to rethink the policies to 

address the issue of slums. Thus, it is recommended that there is a need for collaboration of all 

stakeholders in order to provide workable solutions to this urban menace before it grows out of 

control. 
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Perishable horticultural crops as fruits and vegetables contribute a lot to human diet because of their 

rich vitamins, protein, minerals and fiber contents. In spite of the fact that Nigeria produces enormous 

quantity of these produce, shortages exists due to wastages arising in the production value chain 

system. This is mainly attributed to lack of the development of an efficient management technique in 

the handling, transporting and storage systems in a rapidly urbanizing Nigeria; and increasing 

population pressure on urban food and nutrition security. It is against this backdrop that this study was 

undertaken to identify the problems of development of improved, adoptive handling technologies that 

would result in enhanced shelf-life of these commodities and healthier urban nutrition in metropolitan 

Kaduna, Nigeria; in 2010. Structured questionnaires and schedule interviews were used to randomly 

collect primary and secondary data. This was analyzed and presented using descriptive statistics. 

Results indicated that the major factors affecting the storage quality of fruits and vegetables are bad 

roads (40%); improper production, handling and transportation (33. 33%) system; harsh weather 

(20%); while insect pest infestation (6.67%) was least. Baskets and sacks are still used as the 

predominant means of storage of produce (35% and 32% respectively). Indeed, a lot of losses are 

recorded due to bad roads at harvest. Incidentally, the refrigerating system, the most efficient means 

of preservation is not preferred because of its exorbitant cost; coupled with high tariffs on electricity. 

Where cost is affordable, power supply is epileptic due to an underdeveloped power sector. The 

intractable challenge of lack of infrastructure poses a major developmental setback in Nigeria; and 

compounds the fight against hunger, malnutrition and poverty and the evolvement of a sustainable 

post-harvest management system; the lack of which results in colossal wastages which exacerbates the 

already dreadful agricultural wastes and waste management cum environmental sanitation and 

pollution problems in both rural and urban communities with all the attendant negative impact on 

global climate change. Consequently, there is an imperative need for massive capital allocation and/ 

or investment in infrastructural and human capital development if Nigeria is to come anywhere near 

meeting the United Nations (UN) Millennium Development Goals (MDG‘s) by 2015. 

 

Keywords: Infrastructure development, perishables, post-harvest, sustainable, waste management 
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INTRODUCTION 

In a hungry and increasingly competitive world, reducing postharvest food losses is a major 

agricultural goal. Fruits and vegetables contribute a lot to human diet because of their richness in 

vitamins (such as vitamins A and C), protein, minerals, and fiber. They also aid in providing variety 

and are particularly said to be important to the diet when little meat is eaten (Leong and Morgan, 

1975). But it is sad to note that many developing countries of Africa, such as Nigeria, though richly 

blessed in agricultural resources, yet they have acute fruits and vegetable shortages - thus cannot met 

the food and nutrition requirements of the citizenry - due to improper post harvest management of 

these fruits and vegetables (Rice and Tindall, 1987).  

Vegetable production forms a substantial percentage (about 25%) of the major food crops cultivated 

in the tropics and so it is the source of livelihood security for a considerable section of the population 

(Bani, 1998). In Nigeria, enormous quantities of fruits and vegetables are produced. For instance, 3.8 

million tons of onions, 6 million tons of tomatoes, 10 million tons of plantain and 35 million tons of 

citrus are reportedly produced annually (Oyeniran, 1988). However, the staggering production figures 

notwithstanding, it is the amount of the produce available to the consumer rather than the level of 

production that is more important. It is really an ironic situation where high production figures are 

churn-out, yet the populace suffers acute shortages of fruits and vegetates (Upahi, 2001). And this 

situation is likely to worsen as half the world‘s population is expected to turn urban by the end of 

2009. A recent UN report estimates that cities in Africa and Asia will account for most of the growth 

in urban population by 2050 (Masood, 2009). 

Reported studies on the endemic causes of the shortage of fruits and vegetables have shown that it is 

the consequence of poor handling and lack of development of proper post harvest management and 

storage technologies which results in their voluminous decay and spoilage, started but only a few 

years ago (Upahi, 2001).  

Many factors contribute to postharvest losses in fresh fruits and vegetables. Fruit and vegetables in 

their fresh forms contain high percentage of water. They are living and hence carry out their 

physiological function of respiration thereby absorbing and releasing gas and other materials from and 

to their environment. These activities lead to their deterioration in transit and storage. This is more 

rapid under conditions of high temperature and humidity. As a result heavy losses are incurred. 

Fundamentally, most fruit and vegetable do not stay longer than 10 days after ripening. Factors 

ranging from physiological, bacteria, fungi, insect and mechanical damage, environmental conditions 

such as heat or drought, mechanical damage during harvesting and handling, improper postharvest 
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sanitation, and poor cooling and environmental control also accelerate the spoilage of fruit and 

vegetable. These deteriorating agents must be controlled through proper handling during harvesting to 

prevent injuries. Efforts to control these factors are often very successful in reducing the incidence of 

disease. For example, reducing mechanical damage during grading and packing greatly decreases the 

likelihood of postharvest disease because many disease-causing organisms (pathogens) must enter 

through wounds. Chemicals have been widely used to reduce the incidence of postharvest disease. 

Although effective, many of these materials have been removed from the market in recent years 

because of economic, environmental, or health concerns (Rice and Tindall, 1968).  

 

For highly perishable commodities, such as tomatoes, amaranthus, squash, and peaches, as much as 

30 percent of the harvested crop may be lost to postharvest diseases before it reaches the consumer. 

Investments made to save food after harvest is usually less costly for the grower and the consumer and 

less harmful to the environment than efforts to increase production. Even a partial reduction in 

postharvest losses can significantly reduce the overall cost of production and lessen our dependence 

on marginal land and other scarce resources. Indeed, for these fruits and vegetable crops, it is difficult 

to ascribe exact figures of how much is lost between harvest and consumption, as most of this record 

is hardly kept. It is however, reported that losses as high as 50% are common in fruits and vegetables 

between rural production and town consumption in the tropics (Oyeniran, 1988). These losses are 

reportedly predominantly incurred during the transportation, storage and marketing chain (Jones et al., 

1991); and the use of unsuitable packaging materials. Reports by the Food and Agricultural 

Organization showed that losses incurred during the storage, handling and marketing of perishable 

produce range from almost 0% to 100%. However, the global loss figure has been estimated at about 

25% (FAO, 1981). In Nigeria more than 30% of agricultural produce are reportedly lost annually 

(Rice and Tindall 1987). The fact must be underscored that reported looses are specific in time and 

location, and are a function of dynamic factors liable to continuous change, within the post harvest 

system (Jamieson, 1981).   

To curtail or minimize these damages, studies are required in these areas of the handling and post 

harvest storage of these perishable crops. Until the causative factors involved in perishable food crops 

spoilage are identified, and their handling and storage systems improved, colossal losses in the system 

will continue and the opportunities to reduce them would be limited. For in the long run, it is the 

amount of the produce available to the consumer rather than the level of production that is more 

important.  
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The persistent concern to improve the handling and preservation of perishable agricultural produce 

necessarily focuses upon the reduction on post harvest losses. However it is an incumbent requirement 

of studies that they should include an element of loss assessment. Worldwide, however, there is still a 

paucity of accurate information on looses. However, available information showed that around one-

third of all food produced is lost or wasted each year, amounting to 1.3 billion tones – or enough food 

to feed two billion people. Consequently, the UN Food and Agriculture Organization (FAO), the 

international Fund for Agricultural Development (IFAD) and the World Food Programme (WFP) are 

reported to have launched a joint project to tackle the global problem of food losses. In particular, the 

three year project will focus on reducing losses of grains and pulses such as maize, rice, beans and 

cowpea – staple foods that play a significant role in global food security and have a major impact on 

the livelihoods of millions of smallholder farmers. It will identify critical points of losses in pulse and 

grain supply chains in three pilot countries – Burkina Faso, the Democratic Republic of the Congo 

and Uganda – as well as identify the best potential solutions to issues of ineffective harvesting and 

handling, storage moisture levels, attacks by rats, birds and other pests and insect damage (Yusuf, 

2013). Indeed, many post harvest systems would benefit from studies, as this, orientated towards the 

reduction of looses (Tyler, 1981).   

In fact, post harvest losses have persistently been reported to impoverished Nigerian farmers over the 

years, but the huge challenge has not attracted the desired attention. Year in year out, crops harvested 

by farmers get wasted due to lack of developed infrastructure and storage and processing facilities in 

various regions of the country. Over time, Nigerian farmers have lamented their pathetic sorry 

situation without getting any meaningful help from any quarter. Both  governments at all levels and 

the private sector investors have failed to look towards their plight as it seems to mean little or 

nothing to them, while the situation gets worse by the day.  

It is against this background that this base line study was undertaken with the view of identifying the 

challenge of infrastructural development and modalities of handling perishable horticultural crops for 

improved storage/self-life in metropolitan Kaduna, Nigeria. 

 

MATERIALS AND METHOD 

The study was conducted in Kaduna North local government area of metropolitan Kaduna, Nigera 

(latitude 9
0
 12‖ North and longitude 6

0
 9‖E); with its head-quarters at Magajin-Gari metropolitan 

Kaduna. It is comprised of six districts namely; Doka, Kabala, Hayin-banki/Abakpa, Malali, 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 149  

 

Gabasawa and Kawo; with a population of 364,573 people comprising of 187,075 males, 177,500 

females (NPC, 2006); and a total land mass of 74,95sqkm. The main economic activity of the people 

is farming which includes the cultivation of maize, rice, beans, fish, vegetables, rosette fruits, dairy 

products, poultry egg production and animal rearing; commercial undertaking, educational activities, 

politics and working in the civil service. The local government has the following markets: Badarawa, 

Unguwan-dosa, Veterinary, Checheniya, Abakpa and Unguwan-shanu markets.  

Well structured questionnaires and schedule interviews were used to randomly collect primary and 

secondary data; as well as personal, physical survey tours. In all, 80 questionnaires were administered 

randomly within these markets; and 75 of the questionnaires were retrieved and processed. The 

information was drawn on socio-economic, demographic characteristics of the respondents, and other 

related factors influencing the handling, transporting and storage in the study area. The data was 

analyzed and presented using descriptive statistics such as, percentages and frequency tables; as well 

as pictured presentations. 

RESULTS  

 Table 1: Sex distribution of the respondents  

Sex  No. of respondent Percentage (%) 

Male  54 72 

Female 21 28 

Total  75 100 

The table (1) shows that males (72%) are more involved in the business enterprise than the female 

population (28%). The analysis of sex distribution shows that males are more in the business 

compared to female.  

Table 2: Marital status of the respondents  

Marital status No. of respondent Percentage % 

Married 60 80 

Divorced 9 12 

Single 6 8 

TOTAL 75 100 
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The table (2) shows that majority of the respondent who are actively involved in the business are 

married people (80 %). Twelve percent (12%) are divorced; while were only 8% are single. 

Table 3: Educational distribution of the respondents 

Education No. of respondent Percentage (%) 

No form of education 38 50 

Primary 26 35 

Secondary 11 15 

Tertiary NILL NILL 

Total 75 100 

The field survey (Table 3) showed that the respondents had varying degree of education. Majority 

(50%) of those engaged in the business had not acquired any form of formal education at all. Only 

35% of the respondents had some education up to the primary school level; while 15%  went up to the 

secondary school level. None of the respondents engaged in this business went beyond the secondary 

school level of education.  

Table 4: Distribution of various fruits marketed by the respondents 

Fruit No. of respondent Percentage (%) 

Banana 2 16 

Mango 14 19 

Lemon 7 9 

Guava 5 7 

Pineapple 8 11 

Cashew 3 4 

Orange 20 26 

Pawpaw 6 8 

TOTAL 75 100 

The survey (Table 4) showed that most of the respondents/traders are engaged in orange (26 %); 

mango (19%); banana (16%); pineapple (11%); lemon (9%); pawpaw (8%) and cashew (4%) in that 

order respectively.  
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Table 5: Distribution of various vegetables marketed by the respondents 

Vegetable No. of respondent Percentage (%) 

Potato 10 13 

Tomato 16 21 

Carrot 15 20 

Cabbage 9 12 

Cowpea 8 11 

Water Melon 5 7 

Beans 5 7 

TOTAL 75 100 

The data (Table 5) showed that the respondents handling vegetables such as tomato, carrot and potato 

are higher with 21%, 20%, and 13% respectively. Other respondents dealing on other vegetables such 

as cabbage, cowpea, water melon and beans were 12%, 11%, 7%, and 7% respectively.  

Table 6: Types of storage methods used by the respondents  

Storage  methods Frequency Percentage (%) 

Refrigerator NIL NIL 

Basket 26 35 

Sack 24 32 

Evaporative coolant 21 28 

Wet sharp sand 4 5 

Total 75 100 

 

 

Table 6 shows that most traders use baskets and sacks as the predominant means of storage of their 

produce (35% and 32%) respectively. An appreciable number too (28%) use the evaporation coolant 

method for storage of produce. Others (5%) make use of the wet sharp-sand method; while none use 

the refrigeration method for mass storage of produce. 

Table 7: Factors causing fruits and vegetable spoilage – post harvest losses 

Factors Frequency Percentage (%) 

Harsh weather condition 15 20 

Pest and insect infestation 5 6.67 

Bad road 30 40 

Improper handling and transport. 25 33.33 

Total. 75 100 
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Table 7 revealed that the major factors that affect fruit and vegetable of the traders were bad roads 

(40%), improper handling and transportation (33. 33%) and while harsh weather also contribute 

(20%). The least effect was insect pest infestation (6.67%).  

DISCUSSION 

 

Socio-demographic Characteristics of Respondents Marketing High Value Perishable Produce 

The preponderance of males in the perishable produce business is probably an indication of the energy 

demand of the business; which invariably determines productivity. While the predominance of 

married farmers is an indication of the fact that married persons are in most cases, more than others, 

saddled with the responsibility - socio-economic sustainability of their families. With no form of 

education, it could be adduced that majority of the respondents decided to join the business just to 

earn a living and make ends meet. However, with no or poor education, they are handicapped, as they 

lack the proper technical knowledge needed for proper handling, storage and digestion of market 

information.   

It could be adduced that most respondents/traders are basically engaged in the marketing of fruits they 

know to be, more than others, consumed and consequently in high demand by the consumers. This 

allows them the opportunity to maximize their return in investment - profit.  This again is a clear 

manifestation of the fact that marketers handle products in high demand by consumers and in return 

profitable to them.  

 

Handling, Processing, Transportation and Roads System for Perishable Horticultural Produce 

Post harvest handling techniques, in both subsistence and commercialized systems, have been 

established by trial and error, and these practices are unlikely to be change unless it can be proven that 

new technologies will be more effective and will not impose excessive strain on the social structure, 

resources and income levels. However, social, political and economic changes are influencing the 

movement from traditional production patterns to more fully commercialized systems. The resultant 

effect is often the breakdown of known traditional systems and, with the considerable variables which 

influence both the technical and infrastructural components of product handling, it is of little surprise 

that the reported loss levels are frequently high (Proctor, 1981). 

Agricultural/ horticultural produce such as fruits and vegetables are sometimes bulky and almost 

always perishable so that they must be processed quickly. This means that they are often processed 

near their areas of production. Canneries and refrigerating plants are thus always located within the 

area of agricultural production (Leong and Morgan, 1975). 
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Improper handling and transportation also compounds the problem, since most of these traders do not 

have good educational background and technical knowhow on how to handle these produce.  

Consequently, majority of the traders expose the perishable fruits and vegetables to the harsh weather 

which affects it and leads to deterioration and ultimate spoilage. In this regard, the importance of the 

proper handling of fruits and vegetables to prevent brushing/ mechanical injuries which leads to rapid 

deterioration and spoilage has been emphasized (Rice, 1987; Upahi, 2001; Smith, 1977; Okhuoya, 

1995).  

Indeed, the primary causes of losses have been identified to be mainly biological, microbiological, 

physiological or physical. Food may be partially consumed or contaminated by rodents, other 

vertebrates or insects, or infested with nematodes. Perishable foods are particularly susceptible to 

disease caused by bacteria and fungi, both pre and post harvest. Losses can be caused by the 

physiological changes which occur during respiration, ripening, senescence, wilting, sprouting and 

storage at low temperatures or in modified atmospheres. Physical losses occur as a result of cutting, 

peeling, trimming and freezing of horticultural products. On the other hand, secondary causes of 

losses are defined as those that lead to conditions which encourage primary losses, such as improper 

or inadequate harvesting, packing, transportation, storage or processing. There is perhaps undue 

attention given to the primary causes of losses, with little or no analysis of the supply management 

situations which contributed to them. Not infrequently losses are incurred because of unfavorable 

economics at some point in the marketing chain. Conscientious, knowledgeable management is 

essential in the production, storage and marketing of perishables if losses are to be avoided, and this 

can only be brought about by increasing educational opportunities, and improving economic 

incentives, for those engaged in its production and marketing activities. Therefore the prevention of 

losses depends on the control that can be exercised over primary (technological) and secondary 

(socio-economic) causes of loss (Jamieson, 1981). 

Indeed, the combination of exposure to moisture and too high or fluctuating temperature may induce 

microbial attack. Infestation by a particularly destructive group of insect pests and by commensally 

rodents is also a potential threat to all stored (perishable and durable) products. Together these factors 

can cause physical loss of weight and lead to chemical changes affecting produce quality. As a 

consequence both the nutritional and economic value of the commodity is reduced (Tyler, 1981). 

The processing of horticultural crops to a more durable form is an obvious method of reducing losses. 

Drying is the least energy and capital intensive method of preservation, followed by canning and then 

freezing. In developing countries only small amounts of horticultural products are preserved by 
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canning and freezing in view of the high cost of refrigeration facility viz. high cost of the processed 

products, the very small local markets for them and the nature (epileptic) power supply due to lack of 

development of infrastructure for its generation (Jamieson, 1981). 

Human influence, exerted by producer/farmer, consumer, policy maker, trader, together with the 

progression of the commodity through a series of stages adds to the complexity of the post harvest 

system. In this regard, the system has been described as a ―pipeline‖ along which the food flows from 

producer through the stages of pre-processing, transport, storage, processing, packaging and 

marketing to the consumer. The losses are likened to leaks from the pipeline which is reducible by 

stopping the leaks (Tyler, 1981). 

Again, while losses can occur at any point in the pipeline between producer and consumer, there is a 

difference in the pattern of losses between developed and developing countries. In the developed 

world, harvesting losses may be high as a result of incomplete harvesting of, and mechanical damage 

done to, the crop by agricultural machinery. Rigorous selection and grading procedures also result in 

part of the produce being discarded. In developing countries harvesting looses are lower as a result of 

hand picking, and the fact that grading and selection procedures are less rigorous, in view of the lower 

expectation of quality and uniformity on the part of the consumer. Developing countries have much 

higher losses in storage, transportation, handling and processing as a result of a lower standard of 

management, and a very much lower capital investment in transportation, handling, refrigerated 

storage, or processing facilities. Producers and traders encounter a lot of losses due to bad roads 

during the harvest. As most horticultural produce are perishable which do not last long; there is the 

need to transport them quickly away from the farmlands located in the hinder lands to markets in 

urban centers. Over the years roads constructed to serve the farming areas have not been adequately 

maintained; a times due to inadequate allocation of resources for maintenance. The result is that roads 

have been allowed to deteriorate to the point where benefits from reduction in post harvest losses are 

no longer realizable (Jamieson, 1981). 

Improper handling of produce in-transit is another serious problem and involves damage to produce 

in-transit from the farm either to the consumer within a territory or to the port for produce destined for 

external markets (Jamieson, 1981). Also, fragile goods as perishable foodstuffs of high value are more 

costly to transport because of the higher insurance coverage and the need for specialized trucks or 

wagons, e.g. refrigerator trucks, and the possibility of breakage, spoilage or deterioration in transit 

(Leong and Morgan, 1975). 
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Indeed, the importance of roads to the economy of a country is to bring the production of goods and 

services into closer contact with the market – consumers – for them, where they are bought, processed 

and consumed. Where there are no roads products can only be carried by people or animals, but this 

method of transport is slow and only small amounts can be carried/ transported. Therefore, important 

products such as perishables food produce cannot be moved/ transported over long distances. Cars and 

Lorries can be used without roads, in a way, but this is slower, and is more expensive because of 

damage caused to the vehicles. In fact, in the rainy season many trucks get stuck on bad roads and 

cannot be used (African Encyclopedia, 1974). 

In Nigeria and other parts of the developing world, the rail transport, compared to the road transport, 

which is rapid and should be the cheapest and most efficient means of carrying people, large and 

heavy materials on land, has collapsed and is only gradually being rehabilitated with limited services 

being run between towns. One railway engine can pull much greater loads than Lorries, and cars, and 

travels as fast as road transport (African Encyclopedia, 1974). However, rail links are more important 

for bulky items, and it has been argued that, the speed and efficiency of road transport, especially its 

advantage of door to door transport, are making it more and more important. In addition, the rapid 

increasing use of containers which can be carried equally well by ships, Lorries or railways will make 

transport to inland centers more convenient, quicker and relatively cheaper. Some high price 

perishable agricultural produce can stand the cost of air transport (Leong and Morgan, 1975). 

The efficiency of the means of transport will usually also decide the cost of transport and price of 

produce. When the transport network is efficient as in the developed countries of Western Europe and 

North America, the competition between the various modes of transport brings down the freight 

charges (Leong and Morgan, 1975). 

Without a doubt, agricultural development depends on good transportation, and particularly on roads. 

If there is not enough, good roads, many potential (perishable) agricultural products, may not be fully 

exploited, utilizes and/or developed. This means many potential produce which could be exported, or 

which could be used in substitute for imported foreign products/goods, are not being encouraged to be 

produced locally. So a country‘s national and international trade, and general economic relations with 

other countries, depends largely on its road transport and in general infrastructural development 

(African Encyclopedia, 1974). 
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Lack of Proper Storage and Power Supply Systems for Perishable Horticultural Produce 

Traders here adapt more to the use of the less expensive means of storage - baskets and sacks. This 

are considered to be an appropriate storage material for fruits and vegetables. The evaporative coolant 

is used less compared to the basket and sack. 

The refrigerator, though seemingly the most efficient means of storage, is not in use because of the 

high/or exorbitant cost of purchasing the refrigerating system. Refrigerators are machines that cool the 

things which are put inside them. They are used in houses to keep foods fresh for several days. Large 

industrial refrigerators can keep vegetables fresh for several weeks. The use of industrial refrigerators 

is often called ―cold storage‖. Perishable agricultural produce under cold storage can be transported 

over long distances by sea or/and air. A refrigerator cools things to a temperature that is lower than 

the temperature of the surroundings; that is, the room that the refrigerator is in. In doing this it uses 

energy. An electric refrigerator uses electrical energy from the main ―power supply system‖ (African 

Encyclopedia, 1974). Incidentally, the refrigerating system, the most efficient means of preservation 

is not preferred because of its exorbitant cost; coupled with high tariffs on electricity. Where cost is 

affordable, power supply is epileptic due to an underdeveloped power generation, distribution and 

supply sector. In contrast, when compared to one of the developed agricultural country/systems as 

Israel - with an agricultural sector characterized by an intensive production system, agricultural export 

(fresh and processed) for 2002 reached $1.050 billion. Exported fresh produce amounted to $620 

million, mainly to the European Union, while exported processed food products totaled $430 million. 

This feat can only be achieved with the aid of developed advanced technologies and infrastructure; 

which enables the marketing of high quality fruit which can reach the overseas consumer a few days 

after picking/harvest. Fruits can be stored under refrigeration for long periods. Advanced storage 

technologies are employed in the cooling houses and sorting and packing facilities as well as in the 

domestic and export distribution network (Fishman, 2008). 

The Intractable Challenge of Agricultural/Horticultural Waste and Waste Management 

Waste(s) is a pejorative term for unwanted materials. Wastes are materials that are not prime products 

(that is products produced for the market) for which the initial user has no further use in terms of 

his/her own purposes of production, transformation or consumption, and of which he/she wants to 

dispose. Wastes may be generated during the extraction of raw materials, the processing of raw 

materials into intermediate and final products, the consumption of final products, and other human 

activities (Wikipedia, 2013b). Thus, Waste management is the collection, transport, processing or 

disposal, managing and monitoring of waste materials. The term usually relates to materials produced 

by human activity, and the process is generally undertaken to reduce their effect on health, the 
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environment or aesthetics. All waste materials, whether they are solid, liquid, gaseous or radioactive 

fall within the remit of waste management. And Waste management practices can differ for developed 

and developing nations, for urban and rural areas, and for residential and industrial producers 

(Wikipedia, 2013c).  

As a result of the enormous amount of food spoilages recorded, colossal amounts of agricultural 

wastages are produced. The large quantities of waste materials that come from agricultural processes, 

in developing countries are usually disposed of through burning. This produces harmful effects on 

animals and plants and thus potentially destroys the natural environment (surroundings). The burning 

of this agricultural waste causes air, land and/or water pollution and aggravates global climate change 

impact (Sambo and Alado, 2009): this has a detrimental effect on any living organism in an 

environment, making it virtually impossible to sustain life. Pollution harms the Earth‘s environment 

and its inhabitants in many ways – the smoke covers trees and buildings with a thin layer of soot, and 

turns them black: drops of water trap particles of soot in the air, forming a dense fog/smog – which 

stops most forms of transport and causes diseases of the lungs: it endangers human life and other 

living matter and degrades the quality of life that lives in it and consumes it (African Encyclopedia, 

1974; Encyclopedia, 2013). 

Inappropriately managed waste can attract rodents and insects, which can harbor gastrointestinal 

parasites, yellow fever, worms, the plague and other conditions for humans, and exposure to 

hazardous wastes, particularly when they are burned, can cause various other diseases including 

cancers. Waste treatment and disposal produces significant green house gas (GHG) emissions, notably 

methane, which is contributing significantly to global climate change (Wikipedia, 2013b); through 

pollution which basically is the introduction of a contaminant into the environment. It is created 

mostly by human actions, but can also be a result of natural disasters.  

State of Dealing with the Problem in Nigeria and the Constraints of Technology Application 

Over time, Nigerian farmers have lamented their pathetic sorry situation without getting any 

meaningful help from any quarter. Both  governments at all levels and the private sector investors 

have failed to look towards their plight as it seems to mean little or nothing to them, while the 

situation gets worse by the day. However, of recent the government has indicated its preparedness to 

address the problem of post harvest losses and this seemed to have raised the hope of farmers. The 

Minister of Agriculture and Rural Development, Dr. Akinwumi Adesina, in a government policy 

statement at the 2013 National Agricultural show, in Nasarawa State, announced that the ―Ministry of 

Agriculture has initiated the process to acquire and install temperature-controlled solar-powered 

warehouses for farmers. A total of 800 modern warehouses will soon be established and every local 

file://wiki/Environment_(biophysical)
file://wiki/Aesthetics
file://wiki/Solid
file://wiki/Liquid
file://wiki/Gas
file://wiki/Radioactive
file://wiki/Developed_nation
file://wiki/Developing_nation
file://wiki/Urban_area
file://wiki/Rural_area
file://wiki/Residential_area
file://wiki/Industry
file://wiki/Global_climate_change


Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 158  

 

government will have one warehouse, to be run by farmers and the private sector. For the first time 

ever, farmers will be able to store their produce, for free, and reduce post harvest losses‖ (Agbo, 

2013).  

However, the problem of post harvest losses of durable and perishable agricultural produce goes 

beyond the provision of advanced technological warehouses for storage. Farmers/produces are 

skeptical at its accessibility, given the fact that there will be only one warehouse available to the 

whole lot of farmers in a local government.  But, beyond these fears, the problem must be seen and 

addressed in a holistic manner; across the whole commodity value chain system: from pre-production, 

to production and harvesting, post harvest handling – processing and storage, marketing and 

infrastructural development. This view is corroborated by Olaseni and Alade (2012) who noted that 

the quantity of infrastructure needed to propel rapid economic development are absent; and concluded 

that the war of economic transformation through infrastructural development in the country would be 

lost or won in our settlements where productive economic activities are located; hence physical 

planning that will propel infrastructural development in major settlements and across regions of the 

country is germane to the realization of the 20:2020 vision. They recommended adequate funding of 

infrastructure in critical sector, transparency and good governance, population control amongst others, 

for the realization of the vision 20:2020. 

The World Bank is reported to have indicated support for the Federal Governments‘ agricultural 

transformation programme with $500 million; in the area of stable crop processing, technologically 

improved crops and agriculture infrastructure (Bello, 2013). And locally, the Jigawa State government 

is executing the construction of a cargo airport at an estimated cost of N11 billion (eleven billion 

Nigerian Naira); meant to service perishable agricultural products (Mukhtar, 2013). 

In this regard, it is reported that the value of studies to identify the major problems of post harvest 

looses forms an essential basis for decision taking for future action programmes. Capital investments 

into infrastructural facilities, e.g. wholesale markets, cold store complexes, cargo shipment airstrips 

etc. are frequently made without adequate evaluation of the problem, perhaps for political, prestigious 

or other reasons, with the result that not only is the handling problem frequently exacerbated but the 

industry itself cannot support the investment either financially or in terms of manpower resources. In 

contrast, but equally significant, results from experimental or developmental works may show clear 

reductions in the level of product loss, but practical implementation may fail for a wide range of other 

non-technical factors, e.g. economic, social, institutional, etc. The identification of the problems and 

their solution is not in itself a straight forward process. The time period required to conduct 

investigations and complete an evaluation can be lengthy even before an improvement programme 

can be identified. It is however this stage which is frequently given inadequate financial and 
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manpower resources and unreasonably short time periods to complete identification studies. Similarly, 

it is often only after the project identification stage, i.e. the implementation stage, that other public 

and private sector parties become interested and/or involved. Their participation from inception is 

essential. The implementation of programmes to improve product handling must involve the 

development of manpower resources, commitments on the part of all public sector participants, a 

production and marketing programme supported by a national policy, which may include a regional 

policy, pricing review and policy, financial resources and investment. Constraints on the 

implementation of improved handling programme are not therefore primarily based on technical 

limitations but on non-technical factors (Proctor, 1981). 

Even as it is, there is often a tendency to minimize loss figures, for financial, trading or political 

reasons, or to exaggerate them if there is a prospect that high figures will prompt aid from potential 

donors. It is necessary to distinguish between a rough quantitative approximation or assessment of 

looses, a precise quantitative observation or measurement of losses, and an interpretation of a number 

of measurements or estimation of losses (Jamieson, 1981).  

The Challenge of Infrastructural Development  

Infrastructure is basic physical and organizational structures needed for the operation of a society or 

enterprise, or the services and facilities necessary for an economy to function. The term typically 

refers to the technical structures that support a society, such as roads, rail lines, sea ports, air ports, 

bridges, water supply, sewers, electrical grids, telecommunications, and so forth, and can be defined 

as the physical components of interrelated systems providing commodities and services essential to 

enable, sustain, or enhance societal living conditions. Viewed functionally, infrastructure facilitates 

the production of goods and services, and also the distribution of finished products to markets, as well 

as basic social services such as schools and hospitals. It is an important term for judging a country or 

region's development (Wikipedia, 2013a; The Free Dictionary, 2013).  

Generally, many underdeveloped countries as Nigeria are reported to have relatively few roads and 

railways, cargo airports and few organizations for handling goods on a large scale. This could hinder 

the development of industry both by making it more difficult to obtain raw materials and by 

preventing widespread movement and distribution of finished products thus reducing potential 

markets (Leong and Morgan, 1975). According to researchers at the Overseas Development Institute, 

the lack of infrastructure in many developing countries represents one of the most significant 

limitations to economic growth and achievement of the Millennium Development Goals (MDGs). 

Infrastructure investments and maintenance can be very expensive, especially in such as areas as 

landlocked, rural and sparsely populated countries in Africa. It has been argued that infrastructure 
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investments contributed to more than half of Africa's improved growth performance between 1990 

and 2005, and increased investment is necessary to maintain growth and tackle poverty (Wikipedia, 

2013a). 

 Perhaps the principle cause of post harvest losses in developing countries lies in the disjointed nature 

of the links between production, storage and marketing, or the absence of any links at all (Jamieson, 

1981); and an underdeveloped or total lack or collapsed infrastructure – feeder roads, air and sea ports 

transport facilities, agro-processing (cold storage) facilities, credit lines financing, marketing 

facilities, etc.  

Food and Nutrition Security, Population Stability and Sustainable Urban Infrastructure 

Development 

 

Food security, results in adequacy and stability of food supplies and economic and physical access to 

food as described by FAO. Nutrition security should lead to the protection of old and infirm persons, 

pre-school children pregnant and nursing mothers from under nutrition and malnutrition 

(Swaminathan, 1986). The magnitude of this crisis in human health is reported to be appalling with 

annually over 50% of all deaths on earth associated with malnutrition. In 2003 this amounted to about 

30 million deaths mostly among resource-poor people in developing countries (Muller and Krawinkel, 

2005; WHO, 2003). Indeed the larger understanding of the concept of food security begins with the 

consideration of the household as a fundamental unit. They need to be able to get the food they need 

to be healthy and active (Hubbard, 1995). In this regard, a food secure household is said to be one that 

has access to enough food for individual members to lead a healthy life (Alamgir and Arora, 1991). 

While, population stabilization, leads to a proper balance between population growth and resource 

availability, which is essential for improving the quality of life, including nutrition (Swaminathan, 

1986); in a sustainable way/manner.  

In this regard, sustainability entails development that meets the needs of the present without compromising 

the ability of future generations to meet their own needs." And infrastructure is critical to sustainable 

community development, our future well-being and the day-to-day lives of individuals. The 

infrastructure we are building today will shape tomorrow‘s communities. The key infrastructure areas 

considered crucial to sustainable development include: energy, transportation, waste management, 

land use planning and governance (CRC, 2013). Contextually, sustainable urban infrastructure is an 

infrastructure that facilitates a place or regions progress towards the goal of sustainable living. 

Attention is paid to technological and government policy which enables urban planning for 

sustainable architecture and initiatives that promote sustainable agriculture (Wikipedia, 2013d). In 

realization of this fact, the FAO, IFAD and WFP, indicated that the three UN agencies aim to work 

together on a $2.7 million project funded by the Swiss Agency for Development Cooperation to target 

file://wiki/Poverty


Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 161  

 

food losses in developing countries, which can occur during harvesting, processing, transportation and 

storage as a result of inadequate infrastructure or lack of skills and technology (Yusuf, 2013).   

 

CONCLUSION 

The problem of food losses, and particularly post harvest losses, has been with us for a long time, but 

action at the international level was initiated by the United Nations General Assembly resolution of 

September 1975, calling for a 50% reduction of such looses on developing countries by the year 1985, 

and requesting national and international financing and technical cooperation to end the problem, as a 

matter of priority. It is evident that the losses sustained are caused by poor handling in the fields, lack 

of proper transportation, inadequate dry storage space/facilities, ineffective cold store/refrigeration 

facilities and slow movements of stocks/produce; compounded by lack of infrastructural development 

and/or poorly maintained infrastructure. Sadly, up to this day the problem still persist and posse‘s 

serious challenge to the United Nations (UN‘s) global Millennium Development Goals (MDG‘s) 

effort in the fight against hunger, malnutrition, poverty and the desire to significantly increase food 

production and availability to meet the food and nutrition security needs of an increasing urbanizing 

(due to rural-urban migrations) population. Certainly, if this goal is to be achieved, then a reduction of 

post harvest food looses through improved storage technologies and rapid and colossal investments 

infrastructural development must be addressed; as this is central to sustainability. Consequently, there 

is an imperative need for massive capital allocation and/ or investment in infrastructural and human 

capital development if Nigeria is to come anywhere near meeting the UN‘s, MDG‘s by 2015. 

However, as it stands today, post-harvest and infrastructural management of the food production chain 

remains a major challenge.  
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This paper provides improvement to the current traffic management system, which exposes the traffic 

authorities‘ personnel in Lagos, Nigeria to danger by identifying the causes of traffic incidents as a 

result of traffic control and enforcements. Intelligent Transportation System (ITS) is a technology tool 

that can improve current traffic management practices in Lagos. In addition to studies which have 

recommended  ITS to manage incidents, congestions, etc., this study identifies safety concerns and 

elaborates on the application, deployment and benefits of the ITS technology to curb accidents 

affecting traffic authorities personnel in Lagos, in the course of their duties. The methodology was 

based in part on physical observation by the author, as well as  random survey of motorists in Lagos 

during the month of August 2013. Findings indicate that accidents were caused by drivers‘ refusal to 

stop during enforcements while traffic management personnel stands in front of vehicles and  

forcefully stopped violators with their ill-equipped patrol vehicles. It was recommended that proper 

application and deployment of an ITS, will provide a solution to imminent hazards to personnel of the 

Lagos State Traffic Management Authority (LASTMA), other traffic agencies attempting to control 

traffic and enforce the law as well as road users.  

 

Keywords: Deployment, intelligent transportation system, safety, technology 

 

 

INTRODUCTION 

Technology has been very useful to human kind and it is being used in different sectors including 

transportation. Human aspiration for a better life increasingly depends upon technology and its impact 

on all aspects of life (Khalil, 2000). In essence, technology is involved in the progress of the society. 

While developed countries such as United States, Japan and Western Europe have been innovative in 

the application and deployment of Intelligent Transportation Systems technology to manage perennial 

traffic issues, developing countries are still wallowing in issues relative to incident management, 

congestion management, traffic information, adaptive signal control, work zone management, 

emission standards etc.  

 
Lagos, Nigeria has become a metropolitan area based on urban agglomeration. It requires advanced 

technology to improve management of its transportation system. Lagos is the largest City in Sub-

Saharan Africa and the sixth largest City in the world, with a population of about 15 million that 
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grows at the rate of six (6) percent per annum (Mobereola, 2006). The rapid urbanization, increase in 

vehicular use, poor traffic management and bad road conditions, have given rise to poor mobility and 

other numerous transportation problems within Lagos metropolis. These problems have led to traffic 

congestion, loss of productivity, excessive fuel consumption, traffic incidents and pollution. The 

alleviation of these problems and those that affects traffic enforcement agents need to be addressed 

with ITS technology. 

 
Intelligent Transportation System (ITS) use advanced communications, computer and information 

technologies to improve safety and efficiency of transportation system (Patel, 2005). It is a technology 

tool that has been recently recommended for use by various authors to improve traffic flow in Lagos 

as well as tackle issues relative to accidents, congestions, delays, pollution, etc. There is a gap in 

studies on how the ITS can curb incidents relative to traffic control and enforcement. This study 

correlates the issues observed on safety concerns with survey on motorists‘ perception in Lagos. It 

also elaborates on the application, deployment and benefits of the ITS technology so as to provide 

solution to imminent hazards as a result of conduct of traffic agents, in addition to relieving traffic 

congestion, pollution reduction and incident management in Lagos Metropolis.  

OVERVIEW OF TRAFFIC ISSUES REQUIRING TRAFFIC MANAGEMENT IN 

LAGOS 

Traffic management and enforcements on roads continue to be an issue requiring improvements. The 

transportation related problems found in developing countries are unique and varies. They include 

substandard roads, poorly maintained vehicles, bad driving habit, lack of enforcement, low literacy 

level of drivers, etc. (Road Supervisor, 2009). The growth in the use of motor vehicles will continue 

to occur in urban and metropolitan areas as long as population growth and need for mobility and 

accessibility exists. The management and enforcement of highway traffic laws will address issues  

which emanates from the use of highway vehicles. 

 
Lagos is the commercial City of Nigeria and it attracts visitors daily from suburbs and out of the State. 

Similarly, the City is expanding with population growth. The demand on transport and vehicular use 

within the corridors are also increasing. For instance, Okanlawon (2007) expressed that the 

metropolitan area of Lagos is rapidly increasing and it is now extending beyond the Lagos State 

boundary into the neighboring State of Ogun in the north. As a result, passenger trips increased while 

vehicles and people compete for available space within the corridors of Lagos. Hence, traffic 

congestion occurs as a result of incidents, inadequate signalized intersections and pattern of 

enforcement. Furthermore, congestion in Lagos are based on heavy traffic volume, on-street parking 

and behavior of commercial motorists (Durojaiye, 2010). Various traffic congestion management 

strategies tried in the past in Nigeria, have not been effective in ameliorating the problems, hence, 

innovative strategies successfully tried elsewhere, especially ITS technology was suggested for use in 

Nigeria major cities (Jimoh & Adeleke, 2005). 

 
In many cities, the use of traffic management for improvements has not been effective due to lack of 

strong professional traffic management agency with adequate regulatory power and enforcement 
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capacity (Global Transport Knowledge Partnership). Successive Local and State governments have 

applied various techniques to deal with traffic problems. The current practice needs improvement. 

Atubi (2010) suggested the use of the application of Intelligent Transportation System as one of the 

relative inexpensive techniques available for developing comprehensive traffic management proposals 

for Lagos.  

 
Traffic enforcement in Lagos is meant to reduce congestion, eliminate indiscriminate parking, ensure 

that buses stop at designated bus-stops, ensure that traffic laws are followed and mitigate accidents. 

Proper enforcement will allow free flow of traffic and reduce incidents. For instance, Sumaila (2013) 

cited the World Bank, that enforcement of transport legislation is the area of activity that aims to 

control road users‘ behavior in order to achieve safe and efficient operations on the road. Oni (n.d) 

recommended the institutionalization of Traffic Management Unit (TMU) in Lagos to serve as a unit 

devoted to traffic law enforcement and traffic crash investigation. The goal of such unit is to ensure 

that traffic moves safely and efficiently throughout the City of Lagos so as to reduce incidents relative 

to property damage, injury and fatalities. Durojaiye (2010) also asserted that traffic enforcement is 

one of the objectives for putting traffic agencies in place, in order to ensure effective traffic flow. 

Offenders are fined, their vehicles are impounded and psychiatric tests are performed on them. Most 

enforcement agencies are not properly equipped because they used non standardized equipment. This 

include operational vehicles (towing, surveillance and patrol, communication gadgets, and alcohol 

detectors among others (Sumaila, 2013). Therefore, ITS technology will help address such 

deficiencies. 

CURRENT TRAFFIC MANAGEMENT PRACTICES IN LAGOS 

The Lagos State Ministry of Transportation is the supervising ministry for road transportation in 

Lagos. Apart from its administrative functions, it is responsible for managing traffic through Lagos 

State Traffic Management Authority (LASTMA). The Federal Government traffic agents from the 

Federal Roads Maintenance Agency (FERMA) and the Federal Road Safety Corps (FRSC) are also 

involved in enforcing traffic on Federal roads in Lagos State. There was conflict between the Federal 

Government and the Lagos State Government on the control of traffic in Lagos, but LASTMA sees all 

roads in Lagos state as falling within its jurisdiction (Oni, Okanlawon & Asenime, 2006). However, 

the actual traffic management in Lagos involves the use of traffic agent personnel to curb 

indiscriminate parking by motorists, ensure orderly movements of vehicles at intersections, disallow 

indiscriminate stops by minibuses and buses at non designated bus stops, prevent motorists from using 

designated lanes for Bus Rapid Transit (BRT) as well as removal of disabled (broken down) vehicles.   

 
The mission of LASTMA is to reduce deaths, injuries and economic losses from road accidents, 

conflicts and congestion delays on public highways in Lagos State using modern traffic management 

techniques for orderliness and control in the road traffic system (Lagos State Government, 2013).  

LASTMA‘s role in managing traffic in Lagos, has improved mobility and accessibility, but not to the 

optimum level. Primarily, LASTMA dispatches field officers to designated locations such as 

congested and intersected locations where they direct traffic for orderly movements. These locations 

may have traffic signals installed, none installed or have dark signals because of power failures or 

dead bulbs. LASTMA personnel drive routinely to monitor traffic, check performances of traffic 
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devices, and use mobile phones to communicate with staff or the public during incidents and 

emergencies. In addition, they physically direct traffic everyday irrespective of weather conditions, 

managed traffic during special events and are exposed to moving vehicles that can knock them down. 

LASTMA also engaged in training of its personnel, discipline erring staff and penalize traffic 

violators. Recently, LASTMA acquired two movable Variable Message Signs (VMS) to alert 

motorists on road conditions.  

 
They use ill-equipped patrol vehicles to monitor traffic and can hardly identify vehicle ownership and 

licensing status of both drivers and vehicles on the spot. The manner of enforcing the law on violators 

endangers  the lives of traffic enforcer, violator and other road users, particularly when  violators 

refused to stop.  

  

There is the need to improve the current traffic management system with ITS technology to reduce 

exposure of the agents to accidents, improve enforcement methods, provide information to motorists 

on road conditions from a remote location, improve response time to highway incidents and integrate 

the services of LASTMA and other emergency services such as Fire Service, Police, Lagos 

Ambulance Service, etc in real time. Oni et, al (2006) asserted that many of the observed 

shortcomings in the transportation system in Lagos stem from sector management weaknesses.  

METHODS 

Relative to the methodology employed in this study, the author physically observed traffic situation, 

gathered information from the media and interviewed motorists during the month of August 2013. 

The author noted that traffic agents stood in front of vehicles to prevent drivers who violated traffic 

rules from escaping. This action endangers their lives and some of them got injured or killed. 

Likewise, these personnel sometimes accompanied by police personnel uses patrol vehicles to cross 

motorists who violated traffic regulations from escaping arrest. This could lead to rear-end collision or 

shunt, as well as side swaps to vehicles of the enforcer and the violator. In addition, other roadway 

users can be endangered by their actions. Furthermore, hand held cameras were seen used to capture 

images of violators. 

 
Based on cross sectional study in August 2013, interviews were conducted randomly to 104 motorists 

at Lagos Island, Apapa and Ikeja areas of Lagos metropolis. Structured and close ended questions 

were asked to determine motorists perceptions on methods of enforcement as well as causes of 

accident based on performances of traffic agents. The respondents were private and commercial 

drivers. Data gathered were analyzed with Microsoft Excel and tabulated. The following tables 

indicate the analyzed data:  
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Table1: Frequency distribution of surveyed motorists           

Motorists Type f Response  

Private 59 

 

56.7% 

Commercial 45 43.3% 

   

Table 2:  Responses of motorists on methods of enforcement 

Questions        Response  

  Yes No 

Do you perceive traffic agents officials standing in front of vehicles to 

enforce violation? 

 

94.2% 5.8% 

Do you perceive traffic agents officials blocking violators with their 

vehicles?  

 

78.8% 21.2% 

Do you perceive traffic agents standing besides vehicles to enforce the 

law? 

 

12.5% 87.5% 

 

Table 3: Responses of motorists on causes of accidents during enforcements 

Questions         Response 

  Yes No 

Do you believe that motorists refusal to stop can cause accidents 

during enforcements? 

 

76.9% 23.1% 

Do you believe that the use of traffic agents‘ vehicles to block 

violators‘ vehicles can cause accidents?  

 

56.7% 43.3% 
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Table 1 indicates that 56.7% of the respondents were private motorist while 43.3% were commercial 

motorists. Regarding method of enforcement, Table 2 indicates that 94.2% of all the respondents 

perceived traffic management personnel standing in front of vehicles to enforce violation while 5.8% 

did not perceive such method. 78.8 % indicated that they perceived traffic agents using their vehicles 

to block violators while 21.2% did not perceive. 87.5% indicated that they did not perceive traffic 

agents standing beside vehicles when enforcing the law, while 12.5% indicate that they did perceived 

the agents standing beside the vehicles. In response to causes of accident based on traffic agents‘ 

attempts to enforce the law, 76.9% believed that motorists refused to stop, while 23.1% did not 

believe. 56.7% believe that Officials used their vehicles to cross violators, while 43.3% did not 

believe so.  

Based on the analysis, both motorists and traffic agents were exposed to incidents, which could result 

to fatality. The intent of LASTMA Officials who are primarily the traffic agents in Lagos as well as 

other agents attempting to control traffic and enforce the law, methods used for enforcement needs to 

be improved with advance technology such as ITS. LASTMA‘s Director of Legal Services, Margaret 

Adewale, mentioned that it is difficult to enforce the State‘s traffic law because most motorists are 

heady. She asserted that both motorists and enforcement agents had sustained varying degrees of 

injuries (Punch Newspaper, 2013).   

APPLICATION OF ITS TECHNOLOGY 

Intelligent Transportation System (ITS) involves the integration of modern communication and 

information technology into existing transportation system for real time monitoring of traffic in order 

to alleviate traffic congestion, incidents, public health, etc. Patel (2005) noted that ITS uses advance 

communications, computer and information technologies to improve safety and efficiency of the 

transportation system. ITS can be applied to vast transportation infrastructure of highways, streets, 

bridges, tunnels, railways, port and airport infrastructure, as well as to growing number of vehicles 

(Transportation Research Knowledge Center, 2009). USDOT-RITA, indicated ITS application areas, 

as  arterial management, freeway management, crash prevention & safety, road weather management, 

roadway operations and maintenance, transit management, traffic incident management, emergency 

management, electronic payment and pricing, traveler information, information management, 

commercial vehicle operations, intermodal freight, collision avoidance, collision notification and 

driver assistance. Relative to management of traffic in Lagos, any proposed ITS project will impact 

most of the application areas. However, the relative functional areas applicable to providing solution 

to the problem of the study will require a Transportation Management Center encompassing 

subsystems, which include Arterial and Freeway management, Traffic Incident Management, 

Information Management and crash prevention and safety.  

 
The application requires Architecture. According to USDOT-RITA, the National Architecture 

provides a framework for designing transportation systems that implement the ITS User Services. The 

Architecture defines: 

 The functions (e.g., gather traffic information or request a route) that are required for ITS 

 The physical entities or subsystems where these functions reside (e.g., the field or the 

vehicle). 
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 The information flows and data flows that connect these functions and physical subsystems 

together into an integrated system. 

 
The key components of Architecture are vehicles and field, which are regarded as environment, while 

travelers and centers are remote areas. Architecture serves as a standard that reduces time of tailoring 

one if it exists, however one could be developed for Lagos based on input from stakeholders to 

provide a common framework and enables the dissemination of information between a developed 

Lagos TMC and the field devices as well as dispatch points. It can be integrated with Centers of other 

agencies, such as Lagos Fire Service/Federal Fire Service, Lagos Police Commands of Nigeria Police 

Force, National Emergency Service, etc. Advance Transportation information System (ATIS) and 

Advance Transportation Management System (ATMS) are subsystems that could be used to provide 

information to drivers, connection to centers, surveillance, traffic detection and communication. The 

market packages required for the project is based on user need. For instance in New York, ATIS10 is 

a market package, which provides location-specific information to travelers in vehicles using Vehicle 

Infrastructure 

Integration (VII). Dedicated short range communications can be used to deliver real-time traveler 

information including travel times, incident information, road conditions, and emergency traveler 

information to vehicles as they pass VII roadside equipment along their route. The primary motivation 

for deploying DSRC is to enable collision prevention applications. These applications depend on 

frequent data exchanges among vehicles, between vehicles and roadside infrastructure (Kenny, 2011). 

The ATIS 10 market package provides public information that is available to all equipped vehicles in 

the vicinity of the roadside equipment. Likewise, an ATMS 01 market package includes traffic 

detectors, other surveillance equipment, the supporting field equipment, and fixed-point to fixed-point 

communications to transmit the collected data back to the Traffic Management Subsystem. The 

derived data can be used locally such as when traffic detectors are connected directly to a signal 

control system or remotely (e.g., when a CCTV system sends data back to the Traffic Management 

Subsystem). The data generated by this market package enables traffic managers to monitor traffic 

and road conditions, identify and verify incidents, detect faults in indicator operations, and collect 

census data for traffic strategy development and long range planning. The collected data can also be 

analyzed and made available to users and the Information Service Provider Subsystem. A chosen 

market package is based on user needs. 

  

A System Engineering Process (SEP) is required to proceed with the deployment so as to  meet the 

need of addressing traffic management in Lagos metropolis and reduce the risk of cost overruns of 

funded ITS project. Knowing that the primary goal is to provide safety and insure traffic flow, the 

functional requirements are determined and include the surveillance camera, Dynamic Message sign, 

etc, which are installed along the highway corridors and connected to the TMC. The connection and 

communication could entail the use of Fiber Optic Cable, wireless technology, etc. The 

communication network must conform to applicable standards. Design would be made on the best 

way to satisfy requirements of the system. It requires analysis of alternatives based on assessment. 

The design must accommodate future protocols and be checked for strengths and weaknesses. The 

implementation requires a document which must show every devices, subsystems and network. The 
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specification will describe functionality and interface. Standards and Protocols must be specifically 

stated for appropriate data flow between devices and the system. The functionality of the system 

would be tested. The CCTV, Cameras and DMS would be configures to determine errors. The design 

is verified and tested. The system must be in operation throughout the project life. There must be 

maintenance schedule and update as required to insure that all systems talk to each other using the 

same protocol. Therefore, USDOT (2007) mentioned that it is best to follow the systems engineering 

process by defining the needs, requirements, and high-level design without specifying technology. 

You‘ll have a stable baseline, and you‘ll be able to make the most appropriate technology choices 

when it is time to implement. 

 

DEPLOYMENT OF THE ITS 

Effective deployment of ITS technologies depends in part on the knowledge of which technologies 

will most effectively address the issues of congestion and safety (Bertini, Monsere &Yin, 2005). To 

enhance performance of Lagos State Government in traffic management, an Intelligent Transportation 

System (ITS), which encompasses a broad range of wireless and wire line communication-based 

information and electronic technologies, could be deployed.  

 
The CCTV camera is a field device that would be installed on the highway corridors to captures 

images and sends them to a Traffic Management Center at a remote location. From Traffic 

Management Center, incidents or any traffic issue could be detected in real time and verified from a 

remote location and alert the appropriate agency for necessary attention, improvements or immediate 

response to the information gathered. For instance, if there is any incident, the EMS, police or fire 

service could be alerted immediately and receive information on the exact location of the incident.  

 
At intersections where traffic signals are installed and operational, the signals can be optimized 

remotely, to give green to approach lanes with high volume of traffic. The adaptive signal control 

system performs the adjustment of the signal timing in a determined jurisdiction, from a remote 

location. This assertion was justified by Williams (2009) that traffic lights can be remotely controlled 

by personnel who can physically see the traffic situation and change the light synchronization to get 

the traffic moving. While this activity reduces accidents and traffic tie-ups, it can eliminate assigning 

traffic agents to direct traffic at signalized intersections. The system can provide daily status on the 

function of the signals equipment. Information on the highway or roadway can be conveyed to drivers 

using Variable Message Signs (VMS) or Dynamic Message Signs (DMS) as well as Highway 

Advisory Radio (HAR).  

 
The most efficient communication methods that should be considered are Fiber Optic Cable (FOC) 

and Wireless Technology. The FOC is a transparent plastic, glass or a combination of both plastic and 

glass. It carries light along its length. The most commonly used for long distance communication is 

the glass. It is flexible and can be bundled as cables. The type of FOC used is the single and multiple 

mode fibers. The multiple mode type appears bigger while the double fiber is preferable. The wireless 
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involves transfer of information over a distance without using electrical conductors or wire lines. It 

utilizes radio wave and/or microwaves to maintain communication channels between computers. It 

eliminates excessive cost of maintenance excavation and disruption to traffic and public needs. It 

reduces cost overtime. The draw back is its interference by weather, other wireless device and 

obstruction by terrains.  

 
A Traffic Management Center (TMC) consists of equipment which includes large screen monitors, 

servers, computers, and cable network that links the devices from the Center to the Field. This 

Computer Aided Dispatch System will use Wireless Area Network connections to work stations at 

emergency dispatch points. As earlier mentioned, the Field devices consist of cameras and traffic 

signals, sensors, which are positioned at strategic locations along the corridor. Data flows between the 

equipment and those from the field to the Center are visualized. The continuous flow of data collected 

by the large number of sensors requires efficient visualization of relevant information, automation of 

routine tasks and automatic response to critical incidents. The TMC will be headed by a Manager with 

sections headed by supervisors to monitor traffic and incidents along the zonal corridors within Lagos 

metropolis. In the case of LASTMA, TMC operators will report to the shift supervisors, then to the 

TMC Operations manager who reports to the General Manager/Chief Operations Officer of 

LASTMA. The GM reports to the Board while the Board notifies the State Commissioner for 

Transportation. The ITS technology is a concept that will add value to existing traffic management 

system. Drucker (1970) stated that managers everywhere must be aware of new concepts and new 

tools of management. The Traffic Management Center (TMC) needs to be integrated with other 

systems such as the Emergency Management, the Police, Fire Service and other essential agencies for 

quick responses to incidents. Technology is the use of knowledge, methods or technical knowhow, for 

accomplishing an activity. The ITS technology is scalable, interoperable, integrated and 

interchangeable. 

 
The system requires appropriate standard to insure proper exchange of information between the 

Traffic Management Center and any other Centers and field devices. The standards will insure 

interoperability,   reduce cost and avoid proprietary rights from product vendors. Notable standards 

are the National Transportation Communication for ITS Protocols (NTCIP), which provides rules for 

communication known as Protocol. It consists of Message Sets and Data Elements. NTCIP defines 

data used to control field devices from TMC. Such devices are Traffic Signals, Roadway Message 

signs. Traffic Management Data Dictionary (TMDD) adds additional vocabulary not in NTCIP for 

Center to Center communication. Incident Management (IM) consists of various standards developed 

by IEEE to address interfaces between Emergency Management Center and Traffic Management 

Center as well as other Centers and provide data elements and messages.  

BENEFITS OF THE ITS TECHNOLOGY TO TRAFFIC SITUATION IN LAGOS 

The ITS technology, will help maximize the current road network and capacity and as well provide 

benefits to owners and operators of Transportation Systems, the government agencies and the public. 

Bertini et al (2005) cited Oregon Transportation Plan Update (2004), which indicates that many of the 

benefits of urban traffic management systems have benefit-to-cost ratios of typically 10:1 or more, a 

value not usually seen by traditional capacity projects. Incident management would improve traffic 
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flow. The deadweight on highway decreases and the life span of pavements increases. Delays will 

reduce, while travelers will be aware of incidents, work zones and other roadway conditions. 

Motorists and Emergency vehicles can use alternative routes when they are aware of traffic 

conditions. The number crashes and severities will be reduced. There will be quick response time 

from police and emergency vehicles. There will be increase in worker productivity due to decrease in 

traffic delay. There will be reduction in pollution, and improved health conditions. Motorist can save 

money from energy consumption.  

 
The number and period of exposure of LASTMA Officials and other personnel conducting the traffic 

on Lagos roads will be reduced. Likewise, the injuries/fatalities experienced by them and/or caused to 

road users when enforcing the law will reduce. The current method of enforcing the law will improve. 

Rather than double crossing vehicles and using hand held cameras as observed, patrol vehicles 

equipped with mobile data computer and cameras, will record events. Such vehicles are aided with 

GPS technology or Automatic Vehicle Locator (AVL) and can communicate with the TMC. Patrol 

vehicles identified to be near an incident location are alerted for quick response. The vehicles can as 

well capture images of vehicles, identify ownership for enforcement purposes. Traffic agents can have 

access to vehicle registration database which has information on drivers and vehicle ownership. Such 

information must correlate with updated auto insurance policies that must be routinely submitted by 

insurance companies to the relevant Lagos Authority. The surveillance capability of an ITS 

technology, will help assist the Police and help curb crimes. Citizens will be gainfully employed and 

acquire skills through hands-on and training. 

CONCLUSION 

The use of ITS technology has improved traffic situations in urban areas experiencing similar 

problems encountered in Lagos based on their roadway capacities and networks, incidents and 

enforcements. Those in the developed world have already improved their road conditions and 

installed traffic signals at most of their corridors and intersections. Based on that, they have limited 

traffic personnel exposed to highway traffic and do not perform enforcements by standing in front of 

violators vehicles to prevent escape. However, the application and deployment of ITS technology will 

improve traffic flow, increase productivity, pollution reduction, energy consumption, accidents and 

response time to incidents. It will also improve upon overall traffic management and methods of 

enforcement as well as curb injuries and fatalities to traffic management personnel controlling traffic 

and enforcing laws on violators, as well as elimination the effect of such performance on other road 

users, particularly rear to rear vehicle collision and side swapping of violators vehicles during 

enforcements. For effectiveness of the ITS technology when deployed to provide the aforementioned 

solution, concerned staff will need perfection through training and hands on for operation and 

sustenance of the TMC and the field devices which must be interoperable because of different 

manufacturers of the devices employed. According to Dolinsek & Strukelj (2012), if an organization 

uses technology to achieve its purposes and goals, there is a need for effective management of 

technology in such organization. Technology is managed only in organizations where technology is 

being used, and management of technology is only one part of the general management of an 

organization. 
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Therefore, in order to fully utilize the ITS technology, additional signalized intersections are required 

at intersections where many traffic agents are present so as to use adaptive traffic signal control, 

Cameras and sensors are required along the corridors to send data to the TMC, while the TMC are 

integrated with other centers for alert. The patrol vehicle should be well equipped with. The State 

Government needs to enact a law that will ask motorists to stop when Law enforcement agents turn on 

patrol vehicle amber lights behind any violating driver. If such driver refused to stop, rather than 

forcing the vehicle to stop, the in-vehicle camera should be turned on to capture images of the 

violating vehicle and punishments could be effected later through collaboration with the licensing 

authority. Hence, a developed Traffic Management Center for Lagos will serve as a nerve center and 

assist the Lagos State Traffic Management Authority (LASTMA) to:    

 

 Monitor traffic and receive real time information from locations where devices are installed and 

coordinate responses with field personnel and their equipped vehicles 

 Integrate with the Police, Fire Service, Lagos Ambulance Service and other emergency services 

for quick responses to incidents and ensure traffic flow. 

 Update roadway information, including weather, incidents, construction, and some travel times, to 

drivers through usage of highway advisory radios, electronic signs, the web, and a dedicated 

traveler information phone system.  

 Provide information to the news agencies.  

 Reduce the exposure of traffic personnel to incidents and impact of their duties on road users.  

 

The system must be in operation throughout the day. Its un-interruption will serve as a critical link in 

crime prevention based on support to the Nigerian Police Force in identifying and finding criminals 

who could be captured by the field devices. The drawback of full implementation of the ITS 

technology may be inadequate power supply; the TMC will need a backup such as generators.    
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Papalanto is in Ewekoro Local Government area of the peripherial part of Ogun State, with a 

population of 33, 531 inhabitants. It has been facing critical issues with land due to land speculators 

and developers invading this part of the state. Speculators believed that there is the probability of 

influx movements of people from Lagos, Abeokuta and Shagamu. With this, getting land at affordable 

prices at strategic location basically along the road by indigenes and peasant farmers has become 

difficult. The purpose of this study is to assess the impact of speculative land acquisition on the 

residential developments in the peripheral part of Ogun State, using Papalanto area . To attain this 

aim, questionnaires were administered to 58 real estate investors and property developers selected 

randomly in the area out of which 47 were retrieved. In-depth interviews were also conducted among 

81 of the residents in the community. A multi-stage sampling technique was used in selecting people 

that were interviewed. It was found that indigenes and the urban poor suffer the impact of speculators 

as the prices of land are not affordable for them. They are being price out of the formal land market.  

It is recommended that government should strictly encourage quick development and transaction of 

land and all individuals irrespective of status and income group should have access to land.   

 

Keywords:  Land, Land speculator and Land development. 

 

INTRODUCTION 

Land is necessary for all forms of production and; due to this it has impact on economic 

growth and development. There is tendency for land to increase in value and this will affect 

economic decision. Land is a good form of investment most especially at the urban centres, 

this is why speculators can easily identify and are more informed about areas that tend to 

develop within a short period of time. 

 Under the categorisation of landownership and freehold tenure is identified with free 

market proponents. It is obvious that when landowners have access to secure tenure, the land 

will serve as a means to investment for them, with the belief that the value of the land will 
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continue to increase overtime, while the insecure tenure results to informal settlements 

making the land to depreciate in value and prevents dwellers from reaping the economic 

benefits from the land on which they live (UN ESCAP, 1994). 

 Where there is secured land tenure system, this will provide security of use  rights. It 

has been evident from different scholars that secured land tenure system increase land and 

property values. Likewise, land that is being held for investment and speculation will also 

increase the price of land and property. This will affect the accessibility of land by some, 

most especially peasant farmers, low income earners and even indigenes. Other land 

agreement such as lease agreement also provides security of use and stipulates who may have 

access to the land for usage.  

 Land speculator looked at land as an asset that can be acquired now and be kept for 

future before it is sold or developed to earn more profit. This group of people are referred to 

as ―land speculators‖, they stand to benefit profit on the land value in the long-run. Henry 

George believed that during this period that land is held, labour and capital that would have 

been willing to put the land to good use in accordance with best economic prospects, must go 

elsewhere farther from the centre of population and exchange. Most land speculators process 

the security of the properties and based on this, they inflate the values of such properties and 

make it almost impossible for many to acquire. It will then be justifiable to ask if it is proper 

to separate the security of use rights that is expected from a title and the value of land.  

  With increase in the population, there is the possibility of people wanting to 

acquire more land. According to USAID-Land tenure 2006, almost half of Nigeria‘s 

population live in the cities and 50% lives in slums. This rapid growth has engulfed nearby 
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towns and villages. Speculators acquire land in the peripheral part of towns where land is 

cheaper and keep it (for the future) with the expectation that future rise in demand will lead to 

higher prices and profit.  

 Generally, land is being acquired from farmers many of who are the original owners 

and occupants of the area. Once they get a large sum for their acquired land, the farmers, 

though they may not realise it, would have they lost their main asset and in addition, their 

status as landowners. This is the case in Papalanto an area of Ogun state which falls under 

Ewekoro LGA. It is located about 60km to shagamu and about 40km to Lagos State. It is 

obvious that several Estate investors are investing in this area with their sign post on all the 

acquired land. A substantial number of these speculators acquiring land at the fringe of the 

city,  It was noticed that land in that area was cheaper for them to acquire from the original 

owners with the intention of keeping and selling it later at higher prices. This has created land 

wastage urban –sprawl. It requires more roads and longer water and this have made it 

uneconomical to have public transportation.  

 In the study area, speculators are buying land within the city with the expectation that 

the area will be developed soon. They make the prices of land within the city more expensive, 

therefore development shifts to other areas that are less expensive. This also affects the 

development of the area since it will have to stay relatively undeveloped despite that it is 

within the city.  

 The policy paper of the United Nations Economic and social Commission for Asia 

and Pacific, titled Urban Land Policies for the Uninitiated opined that urban poor suffer most 

from a dysfunctional city and distortations in the market. This allows land speculation which 
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often prices the poor out of the formal land markets into the informal land markets resulting 

into proliferation of slums, squatter settlements and illegal sub-division. 

  These estate developers are land speculators probably expecting that with the 

development of Lagos- mega state there will be influx of people in the peripheral part and 

people will want to acquire more land. 

1.1 Aims and Objectives: 

The aim of this study is to assess the impact of speculative land acquisition on residential 

developments in Papanlatoro area of peripheral part of Ogun Sate. 

Specific Objectives:  

 to identify root causes of land speculation in the study area; 

 to identify the main speculators in the area; 

  to examine the geographical spread of speculation;  

 To examine the effect of speculation on residential developments within the local 

communities ; 

 to evaluate the impact on land prices in the area 

 

 

 

 

 

 

2.0 Literature Review: 
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Shelter represents one of the most basic human needs which exerts a profound impact on the 

health, welfare and productivity of the individuals (Otubu, 2009). The role of land which 

makes provision for shelter may not be obvious, but it is of great significance. Without proper 

planning and making best use of this scarce resource, there can be no sustainable 

development. 

 Land markets functions reasonably well when the requirement for land is small and 

the speculative motives behind the land transactions are substantially weak. This is supported 

by UN ESCAP, (1994) which stated that efficient and equitable land markets are a pre-

requisite for proper functioning of cities. In a situation where speculation is not curbed, land 

prices spiral out of control, and there will be dysfunction in the economic development and 

growth of such area. 

 Often, land speculators acquire land in areas farther away from the city. When this 

happens, it could lead to urban sprawl and land wastage. If development eventually gets to 

these unplanned areas, it will be more expensive as it will require more expenditure to effect 

remedial planning and provide developed area of the town basic amenities to link up with the 

developed area of the town. Often, speculators purchase undeveloped land and wait until the 

time is ripe for development most commonly at the fringe of the city, expecting development 

to get to this area in no time before the sale of the land will commence. While they are 

waiting for this to happen, some unexpected development comes in like Government 

acquisition or intervention and likely makes them to lose out. 

 According to Punch-Nigeria News paper dated November 19, 2012, the Ogun State 

government recently has earmarked 37,000 hectares of land for development of a new town 

that will straddle the left hand side of the papanlanto axis. This new town will be part of 
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Lagos Mega city development. This has already aroused reactions from the speculators and 

land developers who are buying land ahead to the anticipated commencement of this project. 

Most of them will lose the profit they expected to get from this investment. As an investor 

some borrowed loan from the bank and the interest rate keep increasing while they are yet to 

pay up the borrowed loan. 

 Foldvary, 1998 opined that land speculator causes depression in that it raises the land 

price too high for those wanting land for actual use. They add to the demand for land making 

prices go even higher, this makes land priced for future use not present day use. This will 

affect the economic growth and development of a nation. Those that need land for immediate 

use may not be able to have access to affordable land either for residential, commercial, 

industrial or factory purposes.   

 The Real estate is one of the major contributions to any nation‘s GDP and may lead to 

the cause of depression in the economy. If people are not investing in real estate as a result of 

hiked land prices, its contribution to the nation growth will not be felt. The Institute for 

Studies in Industrial Development on Land Development symposium held in 2009 discussed 

that with the requirement of a large piece of land with monopsony market structure, it is 

difficult to acquire land. The state do this by helping the industrialist to acquire land by 

invoking the land acquisition act and lease it out to industrialist, sometimes at a subsidised 

rate. State gets involved in this probably to be able to compete with each other and attract 

private capital, or to prevent the emergence of mafias or as a nexus between the state and the 

industrialist. 
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 Meanwhile, apart from industrialist involving the state in land acquisition, it has been 

discovered that they also demand for more land for speculative reasons which may be for real 

estate business interest apart from setting up industries. In developing countries like Nigeria, 

land and property markets are not properly monitored; this is why land speculators are 

increasing in number. Availability and development of land is the key to efficient land 

market. Land purchased and kept till the price goes up affects the labour market, capital 

market and even unemployment. This will slow down the growth expected of the economy. 

UN ESCAP, (2000) stated that urban poor suffer most from distortion in the land market 

since land speculators will price the poor out of the formal land market to an informal land 

market such as places like slum and illegal sub-division plots. The discussion can also be 

likened to the form of haphazard development and plan caused by land speculators that we 

have in some part of the country. Mostly they prefer to develop land along the road side at the 

outskirt of the city because it is cheaper to acquire land along these areas and resold at higher 

prices. Land within the city is now abandoned. This form of development put pressure on 

natural resources and amenities.    

 3.0 Research Method: 

Field survey method was used for data generation and it included the design, pre-test and 

administration of self-administered questionnaires to real estate development companies, 

Estate Surveyors‘ firms and land/property owners. A multi-stage sampling technique was 

used to administer questionnaires to twenty one (21) developers and property owners. Out of 

the total number of questionnaires, seventeen were retrieved (representing an 81% response 

rate). In addition, oral interview was conducted amongst the indigenes and property owners. 

The questionnaire to property developers/estate firms prompted for answers to issues relating 
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to purpose/e of acquiring land in Papalantoro, reasons for acquisition, if the acquired land has 

title documents, how profitable it is to invest in Papalantoro compared to other areas of the 

state. An in-depth interview that was conducted was basically to know the reactions of the 

community to the land speculators and what their aim to them, also to know the categories of 

people acquiring land from the original owners.   

Data were analysed using micro-soft excel to enable comparison of variables which 

the study requires. The relationship between purposes of acquiring land, reasons for 

acquisition and how viable it is to invest in the subject area were analysed. In respect of the 

interview with the community and property owners, the focus was on the category of people 

acquiring land in the study area and the reaction of the community to land speculators in the 

area. Descriptive statistics in form of tables and theoretical analyses were adopted for data 

that are not numerical in nature. 

 

 

4.0 Result and Discussion  

Table 1:  Respondents‟ Reasons for land acquisitions 

Table 1 show the reasons why developers acquire large tracks of land in the study area.   

 

S/No                Options                      Respondent         Percentage 

1.           Agricultural purpose              13                       28 

2.          For personal use                      11                       23 

3.          As a form of investment         18                       38    

4.          For retirement purpose            05                       11 

                                  Total                           47                     100               

 

 

From the table above it shows that 18 (38%) acquire property as a form of investment instead 

of deviating into another business which is uncertain. Many investors collect loans from the 
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bank to acquire large plots of land because it is believed that it has an edge over inflation, so 

their money can be re-couped over time without making any loss from the investment. This 

implies that the developers in the study area purposely acquire these hectares of land as form 

of investment.  

 

Table 2:   Respondents‟ Preference for acquiring land in Papalanto: 

This table shows the reason while land owners will want to invest in Papalanto and not other 

areas.  

    S/No            Option                                         Respondent             Percentage 

1            Accessibility to Lagos                          15                          32 

2            Availability of land                              15                          32 

3            Cheaper                                                 13                        28 

4           Accessibility to road                              04                        09 

                                         Total                                   47                        100               

 

 

 

 

 

Table 2, shows that 15(32%) investors acquire land in papalanto because of the 

accessibility to Lagos and of course to Shagamu. Also 15(32%) acquire land because it is 

readily available. This is followed by the fact that it is cheaper and readily available. It is 

purchased from the farmers who are the original owners at a cheap price and is kept to be 

sold later at exorbitant prices. Its closeness to the mega city of Lagos added to the willingness 

of people acquiring land in the study area.  

 

Table 3:  Availability of title documents: 

Table 3 is to confirm if land owners are acquiring properties with proper title documents. 

S/No                Options                      Respondent         Percentage 
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1.                 Yes                                 29                        62 

2.                 No                                  18                        38 

                   Total                               47                        100          

From above, 29(62%) land owners reported that their land has title documents while 

18(38%) said not all the land has title documents. Naturally land having title documents 

will have their prices hiked than the ones with no title. Lands without title commands 

less value and people tend to go for these. This will probably not encourage investors 

getting genuine title documents on their properties.   

 

 

 

 Table 4:  Is it profitable to invest in Papalanto compared to other parts of the state? 

Table 4 shows how viable it is for investors to invest in the study area. 

  S/No                Options                      Respondent         Percentage 

1.                 Yes                               19                          40 

2.                 No                                15                          32 

3.                 Fair                               13                          28 

                   Total                              47                         100     

19(40%) of the respondent agreed that investing in papalanto is profitable while 15(32%) did 

not agree and only 13(28%) believed that it is just fair. The number of people that supported 

investing in papalanto is high due to the affordability of land.       

Table 5:  Reason for slow development in the study area: 
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Despite the influx movement of people and the profitability attached to this area, it is noticed 

that the level of development in the study area is still slow. Table 5 shows factors responsible 

for slow development.  

    S/No                Options                         Respondent         Percentage 

1.            Availability of power                   16                       34 

2.            Bad road                                      19                       40 

3.            Low population                            03                       06                        

4.            Non- availability of fund             03                       06 

5.           Indigene reaction                          06                       13 

                     Total                                      17                      100   

16(40%) attributed bad road to slow development in the study area. Availability of power in 

the area is secondly chosen by 16(34%) respondent. Others are lack of fund, indigene 

reactions etc.  The bad road is a major factor that had contributed to slow development. 

Papalanto road is a fast link to shagamu, Lagos and even Ibadan but because of bad road, 

there has been slow construction of buildings in the area. 

  Table 6:  Reaction of the community to land speculators 

Table 6 reveals the reactions of community to speculators in papalanto. With the 

interview that was conducted among the settlers in the community, reactions of the 

community to land speculators were revealed. 
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S/No                Options                              Respondent         Percentage 

1.           In support of speculators               33                     41 

2.          Not in support of speculator           29                     36 

3.           Neutral                                          19                     23 

                     Total                                       81                  100   

33(41%) are in support of land speculators, 29(36%) are not in support of land 

speculators. The numbers of indigene that supported land speculators are more than the 

others in the sense that they are the farmers in which the investors bought the land from, 

they are collecting large sum of money and this serves as a means of livelihood to them. 

Infact from the interview conducted; the land investors that are not ready for 

development yet, many of the indigene converts their land to farming even after the land 

has been sold to them.  

Table 7:  Categories of people acquiring land from the indigenes 

The categories of people that acquire land from the original owners are as follows: 

                    S/No                Options                         frequency 

1.                   Businessman                              32 

2.                     Civil servant                              6 

3.                    Indigene                                     3 

4.                     Farmers                                     1 

5.                     Retiree                                      2 

6.                  Co-operative societies                  7 

7.                  Developements‘ companies       30  

                                           Total                                  81 
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Table 7 shows that developer‘s company are the main sector acquiring land in the study area. 

Most businessmen depend on loan from bank to support their business. These developers 

probably must have gone the bank and because of the prices of land that are cheaper in this 

area, they put their resources into it. They expect to re-pay the loan since they know the land 

will be re-sold at higher prices. They will be able to repay their loan and the same time makes 

their profit. Also landed property is a thing that does not depreciate in value. This likely has 

affected growth, expansion and development of Papanlanto area. The ordinary people cannot 

afford to acquire land for residential use at the centre of the city; they had to move inwards 

making developments slow in that area. It was discovered in the course of this research that 

medium term leasing would have solved most of the problems we have with land speculation. 

The land owners will get large sum of money initially, this will be followed by steady rental 

income in years to follow. This probably will assist these land owners to re-invest their 

resources in the development of residential properties. He still remains a man of property and 

can still maintain their status. 

Conclusion and Recommendation:- 

From this study, it was revealed that acquiring land is form of investment to estate developers 

and some property owners. Loan is taken from bank and diverted into estate investment 

because of the advantage it has over inflation. From the research, due to the availability of 

land in the study area, there tends to be possibility of investors putting their resources there. 

This could also push people who could not afford land to rural area and displaced them from 

self-sufficient lives resulting in low population at the centre. 
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 From the foregoing discussions, the following may be suggested as measures to 

remedy the situation: 

1. One of the major functions of governance is to grant clear titles to land and other 

property. The process of acquiring and registering title document should be fastened 

up and simplified. This will encourage development of properties. 

2. Government should also try to show commitment in promoting supply of land by 

land–use policies. The land use act should be reviewed such that it makes land 

accessible to everyone and at all levels of the government. 

3. The tax system policy should be improved such that speculators are made to pay site-

value rates. If the tax system is well structured, it makes it possible for land to pass 

on to those that are in a position to develop them and put them into immediate 

economic use. 

4. When government stimulates the economy by over-expanding the money supply, it 

provides fuel for land speculators. The government through the CBN can reduce 

money growth and interest is hiked-up. This will stop speculators, although other 

forms of investment are also affected.  

Conclusively, from the study, medium term leasing can solve most of the problems 

we have in land speculation. The land owners will get large sum of money initially, 

this will be followed by steady rental income in years to follow. This can assist land 

owners to re-invest their resources in the development of residential properties and 

still remains a man of property and can still maintain their status. 
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The involvement of Non-Governmental Organizations (NGOs) in infrastructure development in 

Nigeria predates her independence. These organizations are known to provide infrastructure and allied 

facilities in rural areas especially when it is in a remote and needy location. Over the last decade, the 

global impact of these developmental interventions across all economic sectors has varied owing to a 

range of factors. In Africa, especially Sub-Saharan Africa, its impact can be described as ―measured‖ 

or ―evolving‖.  There is little evidence of studies carried out to help understand the real role and 

impact of NGOs in the pursuit of sustainable infrastructure development in Nigeria. The objectives of 

the study were achieved through a retrospective case study which involved conducting semi-

structured interview with experienced professionals and examination of paper trails(documents). The 

study sample was selected using a non-probability sampling technique (snowball sampling). A 

thematic analysis of collected data showed that the tenure of political office holders, vested interest 

groups, biased documentation and government policies are major issues affecting the performance of 

NGOs. This paper is part of an on-going study aimed at developing a framework for improving 

sustainability of infrastructure development in emerging economies. 

 

INTRODUCTION 

 

It is common knowledge that Non-Governmental Organizations (NGOs) play significant 

roles in developing economies.  Although, NGOs are non-profit seeking organisations; there 

is a fine line between the humanitarian and business elements guiding the roles and impact of 

present day Non-Governmental Organizations. Due to the sizeable fund available to NGOs, 

there is a renewed call for transparency in their operations (O‘Dwyer & Unerman, 2010), but 

controversies generated from efforts aimed at regulating operations of NGOs has resulted in 

the formulation of diverse definitions by individual institutions in order to meet their own 

organizational needs and requirements. NGOs are viewed as organisations that address the 

needs of the poor in developing countries using funds provided by local and foreign 

government and international development aid organisations based in developed countries.  

[Khang & Moe (2008); Padron (1987)].  In contrast, Satterthwaite, (2001) defines from an 

operational view point, Satterwaithe views  NGOs as the ―implementors‖ of international 

projects in the developing world, and the success of th eprojects is dependent on quality and 

capacity of NGOs. Features common to all NGOs include: the humanitarian angle, complex 

web of stakeholders and the dynamics of finance. Other success criteria - project life cycle, 

NGO size, organizational structures, leadership structure, strategies and NGO types also 

constitute analytic research indices for improved project performance. 
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In the last decade, several authors have developed tool for assessing impact in organisational 

context. For instance Meredith and Mantel (2007) measured organizational values with 

respect to management style and corporate sustainability (CS); a self-assessment tool for 

measuring personal and organisational values in order to unveil cultural potential for 

corporate sustainability was developed. Drawing on a different approach, Willets (2001) 

developed an analytic tool for assessing the roles of NGOs in a political context. The study 

highlights that NGOs are dynamic and are affected by political changes despite its objective 

of general public good. In a similar vein, Schuh and Leviton (2006) develop a 5 factor 

framework (governance; financial resources; organizational development; internal operations; 

and individual expertise and organizational procedures) for evaluating organisational capacity 

and its effect on non-profit agencies‘ program implementation.  

In recent times, stakeholders in international development have prioritized the need for more 

sustainable project monitoring, transparency and improved performance. (Khang & Moe, 

2008). In support of Khang & Moe (2008) assertion, Edwards (1999) has highlighted that the 

existing framework for monitoring and evaluating international development projects are 

inadequate. Thus there is a renewed clamor by stakeholders - academicians, media and NGOs 

– to improve performance of future projects.  

 

Most studies on NGOs have focused on other areas – Governance (Barr and Fatchamps, 

2005), health (Liu et al 2006), Accountability (Dwyer & Unerman, 2008) and Welfare (Dolan 

& Ndaruhutse, 2011). There is little evidence of studies aimed at addressing the role and 

impact of NGOs in sustainable infrastructure development in developing countries such as 

Nigeria. Thus, this study is part of an ongoing study aimed at developing a framework for 

improving sustainability of international development projects handled by NGOs in Nigeria.  

In line with this, variables used for developing the assessment tool will be based on data 

obtained from pertinent sources. It could include identification and analysis of organizational 

variables such as roles and responsibilities, decision-making process, stakeholders‘ levels, 

strategy, assumptions and goal statements. Further analysis will generate the required indices 

for the development of the framework designed specifically for NGOs in Nigeria. 

Literature review 

 

It is acknowledged that NGOs function as ―International Development (ID) Projects 

implementers‖; who have the capacity to deliver infrastructural development projects in 

emerging economies; this is due to versatility in the NGO structure when handling ID 

projects (Ahsan & Gunawan, 2010). The impact of NGOs in the emerging economies 

predates independence and their continued presence in emerging economies is summarized 

thus: 

i. They facilitate Technology and skill transfer (Ridley & Yee-Cheong, 2005) 

ii. Their ability to deliver value for money in public service procurement and operations 

in developing world and, 
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iii. When properly coordinated, set good examples of efficient use of resources, 

sustainable practices, ethics and cultures and thus influence indigenous service 

providers and businesses into doing same. 

In contrast, Sharma, Vredenburg, and Westley (1994) argues that the role of NGOs in 

sustainable infrastructure development in emerging economies is still perceived as 

insignificant regardless of concurrence of the earlier assertion by both NGOs and the target 

beneficiaries on the impact of NGOs. Thus, it is evident that there critics and supporters that 

highlight the role NGOs play in infrastructure development.  

 

Infrastructure plays a decisive role in the socio-economic development of any nation. At the 

regional level, infrastructural deficiencies remain a major challenge undermining Africa‘s 

capacity to compete in global markets (World Bank, 2008). This infrastructure deficit not 

only stunts economic growth and reduces international competitiveness; it also seriously 

undermines the poverty reduction efforts of African regimes (World Bank, 2006). Many 

developing countries around the world lack even the most basic infrastructure and any 

economy faced with the challenge of infrastructural deficiency is generally unattractive to 

capital, domestic or foreign (Esfahani, 2005; Animashaun, 2011). Ridley and Yee-Cheong 

(2005) highlights the benefits offered by investments in infrastructure for economic growth 

through capacity-building, technological learning, providing employment and the 

development of local businesses 

 

Several factors affect management of international projects and its development; which is 

centred on different aspects of project management. Managing international development 

projects require prioritization and support in achieving clearly defined objectives. 

Cronenbroeck, (2010) developed a six characteristic model to provide assistance and 

establish priorities in international projects (See Figure 1). According to Cronenbroeck 

(2010) findings the personal attitude of project coordinator (i.e. strategies) is an essential 

element to success of international projects; attitudes such as openness and tolerance towards 

new and unknown things; sensitivity in intercultural dealings; and willingness to approach 

conflict resolution in unconventional ways 
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Figure 1: Six characteristics model for international projects prioritization 

 

Source: Cronenbroeck (2010) 

 

In the same vein, similar studies by Meredith and Mantel (2007) state the factors which affect 

project performance in international development as uniqueness, interdependence, purpose 

and life cycle. Furthermore, the elements of the project plan – overview, objectives, general 

approach, contractual aspects, schedules, resources, personnel, evaluation methods, and 

potential problems (risk management) – these must be present in the planning process to 

enhance performance.   

 

Ogu (2011) argues that involving private sector in public sector infrastructure project; this 

portends efficient and effective use of resources which is an expertise available in the private 

sector. This study puts forward a model of engagement for infrastructure development 

between the public and private sectors aimed at achieving improved performance. The 

proposed model is named ―participatory approach‖, calls for an increased role for NGOs in 

sustainable infrastructure development. It is characterized by a more flexible approach to 

infrastructure sustainability, moving away from the rigid master plans for building to 

liberalization of provision of infrastructure and allied facilities. 

This study will develop indices for a framework which highlights various aspects of 

organizational structure. It is a simplified stakeholder framework meant to benchmark 

different aspects of organizational decision making process. The proposed framework will 

evaluate decision making process at all the stages in project lifecycle and guide against 

possible misinterpretation in project variations or changes and life cycle cost (LCC). The 

need for a regulatory framework for emerging economies through which the NGOs can 

assess their performance against agreed objectives would effectively facilitate improved 

performance, enhance scorecards and provide a basis for future activities. The development 

of this tool is an ongoing process, hence is subject to review over time.  

Methodology 

In developing this management tool, a qualitative data collection method was adopted due to 

the exploratory nature of this research. This was necessitated by the fact that little or no study 

has been carried out in this area within the context of the developing world; hence the 

adoption of qualitative research methods which allow for collection of ―real life‖ information 

and data (Yin, 2003). The data collection process involved five semi-structured interviews 

with participants. Each of the interviews lasted for an average of an hour. Purposive sampling 

was adopted for the study; hence this ensure selection of interviewees who have had working 

experiences in designing and implementing NGO managed infrastructure and finance related 

international development projects. The participants selected have not less than 10 years of 

experience in NGO projects. Multiple level stakeholders were represented in the study for a 

wider research scope and the information gathering process covered all stages of the project 

management cycle. This provided well informed views of diverse stages involved in the 

management cycle from organizational perspective and how it affects performance.  
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All interviews were recorded with high quality portable digital recorder; this recording 

ensured all perspectives and views were captured as accurately as possible. Audio recordings 

were then transcribed verbatim; and content analysis of the transcript was carried out using 

NVIVO. Data gathered include: recorded structured interviews, transcribed reports and notes. 

Extensive research was also carried out using resources from the internet, library and 

deliberations.  

Six variables were selected as presented in Table 1, after extensive deliberations on the 

content of the interviews. The variables evaluate different levels of factors; the table provides 

an overview of organizational bearing and approaches. Each level plays a vital role in the 

success or failure of a project. The variables developed include: 

1. Stakeholder: This explains the nature of the stakeholder role in the project.  

2. Goal: What stakeholder groups sets out to achieve  

3. Strategy: This is the mode of operation with which summarizes the plan of action 

intended to accomplish specific goals 

4. Indicators: These are measures used to predict trends and provide direction. 

5. Means of verification: These are the activities that will be used to substantiate, 

confirm or test the accuracy of goals 

6. Assumptions: These are the presupposed events or activities which can affect the 

performance for example, political climate, the economy, incentives. 

Stakeholder  Goal Strategy Indicators Means of 

verification 

(MoV) 

Assumptions 

Donor agency/ funding 

body 

Agreed with 

all 

stakeholders 

Provide 

clarity on 

what, when 

how and why 

Provide 

expected 

outcomes 

Agreed with 

all 

stakeholders 

Global issues, 

political 

climate 

NGO/service 

provider/implementer 

Carry all 

stakeholders 

along 

through all 

stages of 

project life 

cycle 

Ensure all 

stakeholders 

are carried 

along in all 

stages of 

project cycle 

Advise on 

best 

indicators to 

use 

Develop and 

implement 

data 

collecting 

and evidence 

gathering 

tools 

Optimum Host 

country 

environment 

and 

relationships, 

security 

Target beneficiary/end 

users 

Sensitized 

on all 

aspects of 

project cycle 

and how it 

affects them 

Carried 

along on 

every stage 

of the project 

as it affects 

them. 

Guided by 

NGO in data 

collection 

and evidence 

gathering 

Adequately 

informed on 

the long and 

short term 

effects of 

MoVs 

Acceptance of 

project, 

Understand 

process and 

implementation 

strategy 

Table 1: Framework indices table 

The table compares and analyses organizational indices against multiple levels of core 

stakeholders in international development field. Different stakeholders use the managerial 
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indices to compare and develop better understanding of where they are, what needs to be 

done and also provide additional guidance on activity development.  

Analysis 

In the course of the research, face-to-face interviews with stakeholders in the international 

development sector including staff of NGOs across all management levels, service providers 

and end beneficiaries revealed a range of challenges emanating from changes in various 

stages of the project which affected aspects of the project life cycle. Some of the 

consequences involved organizational restructuring and changes in implementing strategy; 

this had far reaching effects on both the project management and stakeholders. The donor 

agency made major change early on in the design stage of the project; this led to variations on 

aspects of the project life cycle, life cycle cost, and consequently, the project timeline.  There 

is no development framework which provides stakeholders the opportunity to agree and 

clarify project decisions at all stages of the project life cycle in international development 

projects in emerging economies.  

In response to a question on project evaluation and sustainability, the interviewee responded 

by providing factors which affected programme performance. 

i. Goals: Establishing goals early on in the project is critical to performance; in this case 

the project goals were changed by the donor agency early on in the project and this 

had serious consequences for project life, timeline, cost and delivery.  

ii. Strategy: the plan of action should move in synchrony with the project plan and 

design, in the course of the study, changes that were made in inception stage of the 

project led to a change in strategy and subsequent delay of eleven months! Long term 

consequences included non extension of project life due to inability to provide 

evidence of results. 

iii. Timeline: time distribution during the life cycle varies and is affected by variables as 

funding, demand, seasons and systemic changes. Each variable generates different 

results/outputs. 

iv. Funding/resources: The research also demonstrates the strong influence donor 

agencies hold over other stakeholders. The availability of a framework which 

enhances the decision making processes among stakeholders in international 

development projects would go a long way to improve sustainability of infrastructure 

development in emerging economies.  

v. Indicators: Understanding the use of appropriate indicators is critical to project 

evaluation in result oriented projects. Indicators provide crucial guidance for decision-

making by evaluating progress towards sustainable development goals and provide 

important tools to communicate ideas, thoughts and values (DiSano, 1995). It also 

enhances stakeholder relationships. 

vi. Environment: The environment in which the project operates also affects 

performance. The programme team leader confirms this in the interview referring to 
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the values of the host country and cultural diversity as major considerations which 

affected delivery and performance. 

Below are excerpts from the interview with the Programme Team Leader of a Non-

Governmental Organization operating in Lagos, Nigeria. The programme is the first M4P 

project dedicated to the Construction and Real Estate industry and is focused on raising 

incomes, creating employment and improving working conditions in the construction sector. 

The strategy is to build capacity, through the facilitation of new relationships and idea 

sharing. The programme plans to undertake direct interventions if they can have a sustained 

impact on the system. 

 

Question: You said the project is evolving, it moves very sustainable market about 3-4 years 

at a go, as the project is running there is timeline sort of checking. If you are on track with the 

objectives of the project (you know) that means there must be some form of data you are 

looking at to help check whether you are on track, off-track or you are on course, just more 

detail about the data you use. 

Team Leader response: 

 

(Interview No. 3 lines 355 – 361) 

―Yeah! Again……………under the theory of change and it shows that one should establish 

more at the start of your interventions. Each intervention should have separate resources so 

you have……..for about 20 different intervention, you have 20 different results stage which 

are interlinked many times, but for higher level, you have systematic changes, market level 

may be at low level when you add different intervention results output, the result chain in its 

given results, each identify where you have to put your indicator of change, then you quantify 

the qualified project time on it‖,......... 

Interview No. 3 lines 363 – 366) 

―We also have to establish certain sector base data to better understand the system changes, 

we should also analyze development opportunities (needs assessment) which take much 

needed time and effort‖. 

 

Question: The construction is a process from the briefing to client involvement, construction 

phase to commissioning now we are talking about post-commissioning activities. Where has 

your impact been most felt if you look at it, as a process? 

Team Leader response:  

(Interview No. 1 lines 40 - 48) 

―I told you already that the project will be closed because it takes too long to have impact. So 
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if you look at the theory of change because we carry out intervention, they show in what we 

call the output and output result in outcomes and outcomes in impact, but impact terms 

admits we have interventions with a suite of activities, the activities will result in 

predominantly capacity building in soft skills, the skills of the people can also be in 

organizational development in getting loading materials, developed in getting facilities 

developed everything has to do with capacity building. It is a various level of results, not 

impact but in results we got, the period of change. Our activities result in capacity building 

which is interesting but that is not poverty reduction‖………………….. 

  

(Interview No. 1 lines 178 - 182)  

―Change at the low level of the result chain becomes more or less a proxy indication of the 

change you can expect in the higher level in entirety. That is important in order to estimate 

the market impact. M4P talks about systemic changes, if you start changing the system, then 

you can make estimated impact, could be in a year, 2 years time, you cannot claim impact is 

too low‖  

 

Table 2: Excerpts from the interview with the Team Leader of a service provider 

The service provider in this case, has extensive international development in emerging 

economies; the organization hopes to achieve the following objectives across its many 

programme interventions in the developing world.  

i. Building vocational skills 

ii. Supporting efficiency, productivity and job creation amongst suppliers 

iii. Linking workers with employers 

iv. Building a better environment for business and employees 

v. Contributing to faster sector growth 

vi. Providing income opportunities for women 

vii. Monitoring and evaluation 

Conclusion 

This paper is part of an on-going study aimed at developing a framework for improving 

sustainability of infrastructure development in emerging economies. The research is carried 

out using data and information gathered in Nigeria as a baseline. This ultimately creates 

indices unique to Africa and the developing world as a whole.  

The establishment of these indicators is two-pronged, first, for measuring progress of NGOs 

operating in developing countries and secondly, it provides a performance assessment tool 

specifically for NGOs operating in developing countries and in essence, will raise the 

standard of international development work in emerging economies.  
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Noteworthy are the various terms and phrases used in the study which, though subject to 

debate, have in one way or the other, contributed to the data and information used in the 

study. The variables include: i) the global economic rating of Nigeria as a country; ii) finding 

a definition and understanding of a Non-Governmental Organization that is common to all 

stakeholders; iii) differentiating between the terms developing countries and emerging 

economies. These terms have no direct bearing on the process from which the indicators are 

developed and are subject to further study.  Although the research location is in Nigeria, it is 

believed that the findings will have practical implications in managing international 

development projects in other developing countries especially in the Sub-Saharan Africa as 

well. 
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Construction activities impact on the environment throughout the life cycle of development. These 

impacts occur from initial work on-site through the construction period, operational period and to the 

final demolition when a building comes to an end of its life. Even though the construction period is 

comparatively shorter in relation to the other stages of a building‘s life, it has diverse significant 

impacts on the environment. This study investigates the major impacts of construction activities on 

the environment in Ghana. Thirty-three possible impacts of construction activities on the environment 

were identified from literature. These impacts were further categorized into nine major groups and 

were subjected to a cross-sectional survey. Questionnaire and interview were used to elicit the views 

of respondents. Questionnaires were distributed to 100 randomly selected construction practitioners 

made up of 58 architects, 37 quantity surveyors and 5 structural engineers registered with their 

professional bodies. Semi-structured interview was conducted amongst purposively selected 

contractors and consultants. The respondents were asked to identify the most important environmental 

impacts. The relative importance of the impacts identified were calculated and ranked by the relative 

importance index. According to the results of the study, the respondents agreed that resource 

consumption group impacts ranked highest among the major impacts of construction activities on the 

environment in Ghana. The resource consumption group impacts were raw materials consumption, 

electricity consumption, water consumption and fuel consumption. Biodiversity impact was second 

followed by local issues impacts. The paper recommends that stakeholders in the construction 

industry should come up with special legislations, codes or standards relating to sustainable 

construction practices specific to Ghana‘s construction environment and ensure proper and effective 

implementation. 

 

Keywords: Construction activities, construction industry, environment, Ghana, impact 

 

 

INTRODUCTION 

Environmental deterioration has captured the world‘s attention and has been one of the most 

discussed subjects locally, nationally and globally (Bentivegna et al., 2002). Langston and Ding 

(2001) posited that the world is in crucial environmental catastrophe. The increase in population and 

the quest for development such as the built environment has resulted to ozone layer depletion, global 

warming, resource depletion and ecosystem destruction (ibid). This has put the built environment and 

the construction industry under the spotlight since its activities significantly impact on the 

environment. 

Construction activities affect the environment throughout the life cycle of development. These 

impacts occur from initial work on-site through the construction period, operational period and to the 

final demolition when a building comes to an end of its life. Even though the construction period is 

comparatively shorter in relation to the other stages of a building‘s life, it has diverse significant 

effects on the environment. For that matter, there is progressively growing concern about the impact 
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of construction activities on human and environmental health. Even though, construction project 

development potentially contributes to the economic and social development, and enhancing both the 

standard of living and the quality of life, it is also associated with deterioration of the environment 

(Azqueta, 1992).  

 

The state of affairs of the construction industry in Ghana is not quite different from other developing 

countries. The focus of the Ghanaian construction industry is largely on economic growth and 

improving the quality of life of the people whilst environmental protection is utterly downgraded. The 

GDP released for the third quarter of 2012 by the Ghana Statistical Service, indicates that the 

construction industry contributed 19.2% to the economy. Accordingly, the construction industry was 

the second largest sector in the Ghanaian economy illustrating its contribution to the social and 

economic gains whilst its negative contribution to the environment is absolutely neglected. In spite of 

the social and economic gains, construction activities extend beyond the erection of houses, hospitals, 

schools, offices and factories to civil engineering works such as roads, bridges and communication 

infrastructure which support the economy. In meeting these demands, the Ghanaian construction 

industry exerts enormous pressures on global natural resources. The environmental significance of 

such pressures comes into play when some of these resources are depletable and non-renewable, 

bringing the construction industry in direct conflict with the physical environment. Moreover, in spite 

of the benefits of the construction industry, unsustainable design and construction processes as well as 

constant degradation of the environment for construction purposes exist in Ghana (Dadzie & Dzokoto, 

2013). It is against this backdrop that investigating the major impacts of construction activities on the 

environment in Ghana and recommending measures to minimize the impacts assume great 

importance.  

 

Objective of the Study  
The main objective of this study is to identify the major impacts of construction activities on the 

environment in Ghana. The study sought to identify the perceptions of practitioners (architects, 

quantity surveyors and structural engineers), consultants and contractors regarding the impacts of 

construction activities on the environment in Ghana and to suggest possible ways of minimizing the 

impacts. 

 

LITERATURE REVIEW  
The construction industry has a significant irreversible impact on the environment across a broad 

spectrum of its activities during the off-site, on site and operational activities, which alter ecological 

integrity (Uher, 1999). According to Levin (1997), buildings are very large contributors to 

environmental deterioration. It is clear that actions are needed to make the built environment and 

construction activities more sustainable (Hill & Bowen, 1997; Barret et al., 1999; Cole, 1999; Holmes 

& Hudson, 2000; Morel et al., 2001; Scheuer et al., 2003). Therefore the analysis of the impact of the 

construction activities on the environment may need to look at a ―cradle to grave‖ view point (Ofori et 

al., 2000). 

 

The construction industry is one of the largest exploiters of both renewable and non-renewable natural 

resources (Spence &Mulligan, 1995; Curwell & Cooper, 1998; Uher, 1999). It relies heavily on the 

natural environment for the supply of raw materials such as timber, sand and aggregates for the 

building process. According to World watch institute (2003), building construction consumes 40 

percent of the world‘s raw stones, gravel and sand and 25 percent of the virgin wood per year. It also 

consumes 40 percent of the energy and 16 percent of water annually. In Europe, the Austrian 

construction industry has about 50 percent of material turnover induced by the society as a whole per 

year (Rohracher, 2001) and 44 percent in Sweden (Sterner, 2002). The extraction of natural resources 

causes irreversible changes to the natural environment of the countryside and coastal areas, both from 
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an ecological and a scenic point of view (Curwell & Cooper, 1998; Ofori & Chan, 1998; Langford et 

al., 1999). The subsequent transfer of these areas into geographically dispersed sites not only leads to 

further consumption of energy, but also increases the amount of particulate matter in the atmosphere. 

 

Raw materials extraction and construction activities also contribute to the accumulation of pollutants 

in the atmosphere. According to Levin (1997), in the USA construction is responsible for 40 percent 

of atmospheric emissions, 20 percent of water effluents and 13 percent of other releases. Dust and 

other emission include some toxic substances such as nitrogen and sulphur oxides. They are released 

during the production and transportation of materials as well as from site activities and have caused 

serious threat to the natural environment (Spence & Mulligan, 1995; Ofori & Chan, 1998; Rohracher, 

2001). Other harmful materials, such as chlorofluorocarbons (CFCs), are used in insulation, air 

conditioning, refrigeration plants and fire-fighting systems and have seriously depleted the ozone 

layer (Clough, 1994; Langford et al., 1999).  

 

Pollutants have also been released into the biosphere causing serious land and water contamination, 

frequently due to on-site negligence resulting in toxic spillages which are then washed into 

underground aquatic systems and reservoirs (Kein et al., 1999). According to Langford et al (1999), 

about one third of the world‘s land is being degraded and pollutants are depleting environmental 

quality, interfering with the environment‘s capacity to provide a naturally balanced ecosystem.  

 

A large volume of waste results from the production, transportation and use of materials (Ofori & 

Chan, 1998; Kein et al., 1999). It should be noted that construction activities contribute approximately 

29 percent of waste in the USA, more than 50 percent in the UK and 20-30 percent in Australia (Teo 

& Loosemore, 2001). According to Levin (1997), in the USA construction contributes 25 percent of 

solid waste generation. In the European Union, the construction industry contributes about 40-50 

percent of wastes on per year (Sjostrom & Bakens, 1999; Sterner, 2002). Most construction waste is 

unnecessary (Sterner, 2002). He added that many construction and demolition materials have a high 

potential for recycle and reuse. Nevertheless, screening, checking and handling construction waste for 

recycling are time consuming activities and the lack of environmental awareness amongst building 

professionals may create significant barriers to the usefulness of recycling (Langston & Ding, 1997). 

The depletion of natural resources by the building industry is a topic of serious discussion as most of 

the recyclable material from building sites ends up in landfill sites. Sterner (2002) stated that 

implementing a waste management plan during the planning and design stages can reduce waste on-

site by 15 percent, and delivers cost savings of up to 50 percent on waste handling.  

 

Besides generating waste, building activities also irreversibly transforms arable lands into physical 

assets such as buildings, roads, dams or other civil engineering projects (Spence & Mulligan, 1995; 

Langford et al., 1999; Uher, 1999). According to Langford et al. (1999), about 7 percent of the 

world‘s cropland was lost between 1980 and 1990. Arable land is also lost through quarrying and 

mining the raw materials used in construction. Construction also contributes to the loss of forests 

through the timber used in building and in providing energy for manufacturing building materials. 

Both deforestation and the burning of fossil fuels contribute directly to global warming and air 

pollution. In addition, building industry considered to be a major consumer of energy and the use of 

finite fossil fuel resources for this purpose have contributed significantly to carbon dioxide emissions 

(Clough, 1994; Spence & Mulligan, 1995; Ofori & Chan, 1998; Langford et al., Uher, 1999). In 

Europe, construction activities have consumed about 40 percent of total energy production (Sjostrom 

& Bakens, 1999; Rohracher, 2001; Sterner, 2002).  
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Identification of Environmental Impacts of Construction Activities 

According to Chen et al. (2000), sources of pollution and hazards from construction activities can be 

divided into seven major types: dust, harmful gases, noises, solid and liquid wastes, fallen objects, 

ground movements and others. Chen et al. (2005) considered construction impacts under eight 

categories: soil and ground contamination, underground water contamination, construction and 

demolition waste, noise and vibration, dust, hazardous emissions and odours, wildlife and natural 

features impacts and archaeology impacts. On the other hand, Cole (2000) stated that the 

environmental impacts of the construction process embrace resource uses, ecological loadings and 

human health issues. March (1992) observed the construction industry‘s environmental impacts under 

the categories of ecology, landscape, traffic, water, energy, timber consumption, noise, dust, sewage, 

and health and safety hazards. Shen and Tam (2002) classified construction environmental impacts as 

the extraction of environmental resources such as fossil fuels and minerals; extending consumption of 

generic resources namely: land, water, air, and energy; the production of waste that require the 

consumption of land for disposal; and pollution of the living environment with noise, odours, dust, 

vibrations, chemical and particulate emissions, and solid and sanitary waste. According to Cardoso 

(2005), typical negative impacts of the construction activities include waste production, mud, dust, 

soil and water contamination and damage to public drainage systems, destruction of plants, visual 

impact, noise, traffic increase and parking space shortage and damage to public space.  

From the review above, it is apparent that there is no single approach regarding the environmental 

impacts associated with the construction process in the literature. Eco-Management and Audit Scheme 

(EMAS) regulation (Gangollels, n.d.) provides a standardized and comprehensive list of 

environmental aspects covering almost all the previous mentioned environmental aspects. So finally, 

guidance provided in EMAS regulation was used to initially identify generic environmental impacts: 

(1) emissions to air, (2) releases to water, (3) avoidance, recycling, reuse, transportation and disposal 

of solid and other wastes, particularly hazardous wastes, (4) use and contamination of land, (5) use of 

natural resources and raw materials (including energy), (6) local issues (noise, vibration, odour, dust, 

visual appearance, etc.), (7) transport issues, (8) risks of environmental accidents and impacts arising, 

or likely to arise, as consequences of incidents, accidents and potential emergency situations and (9) 

effects on biodiversity. However, environmental impacts coming from EMAS regulation had to be 

customized to the construction processes and for this reason an exhaustive preliminary analysis with a 

process-oriented approach (Zobel & Burman, 2004) was carried out. Environmental impacts provided 

in EMAS regulation were analysed for the entire construction process.  

 

RESEARCH APPROACH  
The study adopted the concurrent mixed study design (Quantitative and Qualitative). Quantitative 

research investigates facts and tries to establish relationships between these facts. While qualitative 

research is a subjective assessment of a situation or problem, and takes the form of an opinion, view, 

perception or attitude towards objects. A combination of quantitative and qualitative approach is 

advocated because it takes advantage of the strengths in the two approaches while limiting the 

weaknesses. Quantitative study of human phenomena can only give frequencies of occurrences of 

certain observable manifestations of the phenomena without explaining why they occur. Therefore it 

is important to also adopt a qualitative research paradigm to compensate for the limitations of using 

quantitative approach for a study.  

 

Sample selection  
Three categories of practitioners within the construction industry were chosen for the quantitative 

study which included architects, quantity surveyors and structural engineers. The study design led to a 

choice of only practitioners who are members of their various professional bodies thereby giving a 

research population of Architects, Quantity surveyors and Structural engineers who are members of 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 207  

 

their respective professional bodies i.e. Ghana institution of architects, Ghana institution of surveyors 

and Ghana institution of engineers. Stratified sampling procedure was applied to generate the sample 

for the study. Simple random sampling was further used to select practitioners from the various 

professional groups. A sample size of 100 practitioners from the total population of 413 practitioners 

registered with their professional bodies was determined for the questionnaire survey using the 

formula proposed by Yamane (1967) as follows: n= N/1+N (e) ², Where N = the total population size; 

e = the standard error of sampling distribution assumed to be 0.013 and n is the sample size. 

Purposive sampling was used to select 18 contractors and 16 consultants for the qualitative study. 

 

 

 

Data Collection  
The data collection process involved two stages. The first stage consisted of literature search for 

information on the impacts of construction activities on the environment in other countries and 

interview of some experts involved in the implementation process. The purpose of interviewing the 

experts was essentially to validate a preliminary set of impacts of construction activities on the 

environment gleaned from the literature and to determine from their experience other impacts of 

construction activities on the environment in Ghana. 

  
Table 1: Field Data (Percentage of questionnaires distributed and responses received) 

Respondents Questionnaires 

Distributed 

Questionnaires 

Returned 

Percentage of 

Responses 

Architects 58 48 83% 

Quantity Surveyors 37 30 81% 

Structural Engineers 5 5 100% 

Total 100 83 83% 

 
This phase resulted in the identification of thirty-three (33) impacts of construction activities on the 

environment. The second stage involved the development of questionnaire incorporating the 33 

impacts of construction activities on the environment identified. The questionnaire was organised in 

the form of an importance scale. Respondents, were asked to indicate by ticking a column the relative 

importance of each of the impacts of construction activities on the environment (in terms of 4 = 

‗highly important‘, 3 = ‗very important‘, 2 = ‗important‘, 1 = ‗not important‘). A total of 100 

questionnaires were distributed to respondents in the Greater Accra Region of Ghana where the 

concentration of practitioners is highest. Fifty-eight (58) questionnaires were dispensed to Architects, 

thirty-seven (37) to Quantity surveyors and five (5) to Structural engineers. The questionnaires were 

personally delivered to the respondents by the researchers who also went back to collect them at 

appointed times. In total, 83 questionnaires (83%) were received for analysis as presented in table 1.  

 

In the same second stage, semi-structured interviews were also conducted amongst some contractors 

and consultants for the qualitative study. The interviews adopted an attitudinal approach which is used 

to subjectively evaluate the opinion of a person or a group of people towards a particular attribute, 

variable, factor or a question.  

 

Data Analysis Technique 
The quantitative data were analysed using the Statistical Package for Social Sciences (SPSS) and 

Microsoft excel software. Two forms of statistical analysis were undertaken: Descriptive statistics 

such as percentages were used to summarize information from respondents. Also inferential statistics 

such as relative importance index method (RII) was used herein to determine architects, quantity 

surveyors, and structural engineers‘ perceptions of the relative importance of the identified 

environmental impacts of construction activities. Kendall's coefficient of concordance was used to 
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determine whether there is a significant degree of agreement among the 3 groups of respondents 

(Architects, Quantity Surveyors and Structural Engineers), Kendall's coefficient of concordance is 

used as a measure of agreement among raters. It indicates the degree of agreement on a zero to one 

scale. Kruskal-wallis test was also used to validate the results of Kendall's coefficient of concordance. 

The interview data were analysed using conceptual content analysis which takes into account the 

appearance of a concept or the numbers of times (frequency) a particular concept appears in a text. 

Bordens and Abbott (2008) note that content analysis is a useful technique to help in understanding 

behaviour adopting a purely descriptive approach.  

 

 

 

 

RESULTS 
The background information of the practitioners indicated that of the 83 respondents in the survey, 

57.8% were architects, 36.2% of them were quantity surveyors while 6.0% of the respondents were 

Structural engineers. 47% of the respondents‘ professional experience ranges between 6 – 10 years. It 

was therefore not surprising that the entire respondents had some form of tertiary education with 

bachelor‘s degree being the highest (32.53%). Of all the respondents, 15.66% work with contractors, 

48.19% work with consultants whilst 28.92% work with clients. 

The survey data consisting of the 33 causes of environmental deterioration were analysed and grouped 

into nine major areas: Atmospheric emissions, water emissions, waste generation, soil alteration, 

resource consumption, local issues, and transport issues, effects on biodiversity, and accidents and 

incidents. The results of the study provide an indication of the relative importance index and rank of 

impacts of construction activities on the environment in Ghana. 

 
Table 2: The relative importance index (RII) and rank of impacts of construction activities on the environment 

in Ghana according to the three groups 

Environmental Impacts 
Architects Quantity 

Surveyors 

Structural 

Engineers 
Overall 

RII Rank RII Rank RII Rank RII Rank 

1. atmospheric emissions     

green house gas emissions 0.766 27 0.825 25 0.850 12 0.814 24 

emission of vocs and cfcs 0.776 26 0.833 24 0.900 5 0.836 22 

2. water emissions     

water from excavation 0.750 28 0.758 32 0.750 23 0.753 28 

water from cleaning tools 0.677 30 0.767 31 0.700 26 0.715 29 

sanitary water 0.693 29 0.750 33 0.650 28 0.698 30 

3. waste generation     

excavated waste material 0.891 16 0.892 17 0.850 12 0.877 17 

municipal waste 0.880 21 0.875 20 0.850 12 0.868 18 

inert waste 0.885 19 0.908 10 0.850 12 0.881 16 

ordinary waste 0.901 15 0.900 15 0.900 5 0.900 9 

toxic waste 0.880 21 0.875 20 0.800 20 0.852 21 

4. soil alteration     

land occupancy 0.849 25 0.867 22 0.750 23 0.822 23 
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concrete relase agent 0.656 32 0.792 29 0.500 32 0.649 32 

cleaning agents 0.651 33 0.817 28 0.450 33 0.639 33 

construction machinery waste 0.677 30 0.783 30 0.550 31 0.670 31 

5. resource consumption     

water consumption 0.948 5 0.942 3 0.900 5 0.930 5 

electricity consumption 0.932 7 0.933 6 0.900 5 0.922 6 

fuel consumption 0.953 2 0.942 3 0.800 20 0.898 10 

raw materials consumption 0.979 1 0.967 1 1.000 1 0.982 1 

6. local issues     

dust generation from machinery 0.917 13 0.908 10 0.900 5 0.908 8 

dust generation in earthworks 0.906 14 0.892 17 0.800 20 0.866 19 

dust generation in cutting operations 0.891 16 0.925 7 0.850 12 0.889 15 

noise and vibration generation 0.948 5 0.950 2 0.950 2 0.949 2 

landscape alteration 0.922 9 0.900 15 0.850 12 0.891 14 

7. transport issues     

road traffic 0.922 9 0.908 10 0.850 12 0.893 13 

interference in road traffic 0.922 9 0.908 10 0.750 23 0.860 20 

8. effects on biodiversity     

vegetation removal 0.953 2 0.942 3 0.950 2 0.948 3 

loss of edaphic soil 0.922 9 0.917 9 0.900 5 0.913 7 

potential soil erosion 0.932 7 0.908 10 0.850 12 0.897 11 

interception of water bodies 0.891 16 0.892 17 0.900 5 0.894 12 

interference with the ecosystems 0.953 2 0.925 7 0.950 2 0.943 4 

9. accidents and incidents     

fire outbreaks 0.885 19 0.850 23 0.650 28 0.795 26 

breakage of service pipes 0.865 23 0.825 25 0.700 26 0.797 25 

breakage of receptacles 0.865 23 0.825 25 0.600 30 0.763 27 

 

 

DISCUSSION  
The perspectives of Architects, Quantity surveyors and Structural engineers of the 33 environmental 

impacts were analysed based on the relative importance index. The results are shown in Tables 2 and 

3 above. The relative importance index and ranks of environmental impacts by all the respondents are 

presented in Table 2. Table 3 illustrates the average relative importance index and ranks of 

environmental impacts in descending order by all respondents.  

 

Generally, all major stakeholders agreed that the top ten most important environmental impacts of 

construction activities in Ghana are: 

 

 raw materials consumption 

 noise and vibration generation 

 vegetation removal 

 interference with the ecosystem 

 water consumption 
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 electricity consumption 

 loss of edaphic soil 

 dust generation from machinery 

 ordinary waste 

 fuel consumption 

 

Based on the different groups of environmental impacts, the respondents generally agreed that the top 

three groups of impacts are:  

 resource consumption  

 effects on biodiversity 

 local issues  

 

The following discussion is focused on the nine groups of environmental impacts in descending order 

of their ranking. 

 

Resource consumption 

 The resource consumption group of environmental impacts was ranked highest by all the respondents 

put together. Raw materials consumption was determined by all respondents under the resource 

consumption group of environmental impacts as the first major environmental impact of construction 

activities in Ghana. It is encouraging to note that contractors and consultants interviewed also 

admitted that raw materials consumption is the most important environmental impact.  In Ghana, the 

unsustainable consumption of raw materials like timber, aggregates, fuel, water etc. by the 

construction industry have been well documented. According to Uher (1999), the construction 

industry is one of the largest exploiters of both renewable and non-renewable natural. The world 

watch institute (2003) opined that building construction consumes 40 percent of the world‘s raw 

stones, gravel and sand and 25 percent of the virgin wood per year. It also consumes 40 percent of the 

energy and 16 percent of water annually.   Water, electricity and fuel consumption which are all under 

the resource consumption group of environmental impacts were ranked within the top ten most 

important environmental impacts of construction activities in Ghana. 

 

Effects on biodiversity 

The effects on biodiversity group were ranked the second most important environmental impact of 

construction activities by the three groups of respondents. This is not surprising because most 

construction practitioners are aware of the fact that their activities contribute to vegetation removal, 

destruction of ecosystems and also the loss of edaphic soil.  Vegetation removal, interference with the 

ecosystem and loss of edaphic soil which are all under the effects on biodiversity group of 

environmental impacts were also ranked within the top ten most important environmental impacts of 

construction activities in Ghana. This was also corroborated by the contractors and consultants 

interviewed. Construction activities irreversibly transforms arable lands into physical assets such as 

buildings, roads, dams or other civil engineering projects (Spence & Mulligan, 1995; Langford et al., 

1999; Uher, 1999). 

 

Local issues 
Architects, Quantity surveyors, and Structural engineers together ranked local issues group as the 

third most crucial environmental impact of construction activities with the relative importance index 

of 0.932, 0.933, and 0.800 respectively. Within this group, Architects ranked noise and vibration 

generation as the most important environmental impact of construction activities. Quantity surveyors 

as well as Structural engineers also ranked noise and vibration generation as the most important. Put 

together, this may be due to the personal experience of the respondents in their day to day activities. 
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There is abundant anecdotal evidence to support the assertion that construction activities generate 

dust, noise and vibration.    

 

Transport issues 

Transport issues as an environmental impact group was ranked the fourth most important 

environmental impact of construction activities by the three groups of respondents. Within this group, 

architects and quantity surveyors agreed that interference in road traffic was the most important 

environmental impact of construction activities. On the other hand, Structural engineers ranked road 

traffic the most important factor. It is imperative to also note that contractors and consultants 

interviewed raised the issue of road traffic but attributed it by and large to road construction. 

 

Waste generation 

Architects, quantity surveyors, and structural engineers together ranked waste generation as the fifth 

most essential environmental impact of construction activities with the relative importance index of 

0.896, 0.883, and 0.850 respectively. Within this group, architects ranked ordinary waste as the most 

important environmental impact of construction activities. Quantity surveyors also ranked ordinary 

waste as the most important environmental impact. Structural engineers on the other hand ranked inert 

waste as the most important. According to Ofori and Chan (1998) majority of the wastes generated 

from construction activities resulted from the production, transportation and the use of materials. A 

study conducted by Teo and Loosemore (2001) also posited that construction activities contributes 

approximately 29 percent of waste in the USA, more than 50 percent in the UK and 20-30 percent in 

Australia to the overall landfill volume. However, Sterner (2002) stated that implementing a waste 

management plan during the planning and design stages can reduce waste on-site by 15 percent, with 

43 percent less waste going to the landfill through recycling, and it delivers cost savings of up to 50 

percent on waste handling.  

 

Atmospheric emissions 

The atmospheric emissions group of environmental impacts was ranked sixth by all the respondents. 

Architects, quantity surveyors and structural engineers all agreed that within the atmospheric 

emissions group of environmental impact of construction activities, emissions of volatile organic 

compounds (VOCs) and chlorofluorocarbons (CFCs) was a major environmental impact. Raw 

materials extraction and construction activities contribute to the accumulation of pollutants in the 

atmosphere. According to Levin (1997), in the USA construction is responsible for 40 percent of 

atmospheric emissions. The emissions include some toxic substances such as nitrogen and sulphur 

oxides. They are released during the production and transportation of materials as well as from site 

activities and have caused serious threat to the natural environment (Spence & Mulligan, 1995; Ofori 

& Chan, 1998; Rohracher, 2001). Other harmful materials, such as chlorofluorocarbons (CFCs), are 

used in insulation, air conditioning, refrigeration plants and fire-fighting systems and have seriously 

depleted the ozone layer (Clough, 1994; Langford et al., 1999).  

 

Accidents and incidents 

Accidents and incidents as an environmental impact group was ranked the seventh most important 

environmental impact of construction activities by the three parties put together. Within this group, 

architects and quantity surveyors agreed that fire outbreak was the most important environmental 

impact of construction activities. On the other hand, Structural engineers‘ ranked breakage of service 

pipes the most important factor. Some contractors and consultants interviewed also raised the issue of 

building collapse in the course of construction as part of accidents and incidents.  

 

Soil alteration 

The three groups of respondents together ranked soil alteration as the eighth most essential 

environmental impact of construction activities. Soil alteration as an environmental impact group was 
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ranked relatively low. All parties agreed that land occupancy was the most important factor in this 

category.  

 

Water emissions 

The water emissions group was ranked the lowest by the three groups of respondents. Regarding all 

the factors in the group, all three parties ranked water from excavation high. As indicated by the 

respondents, water emissions from construction activities do not impact the environment so much in 

Ghana.  

 

Degree of agreement  

To determine whether there is a significant degree of agreement among the 3 groups (architects, 

quantity surveyors, and structural engineers) Kendall's coefficient of concordance is used as a 

measure of agreement among raters. 

   

H0:  There is no significant degree of agreement among Architects, Quantity surveyors and  

 Structural engineers. 

H1:  There is a significant degree of agreement among Architects, Quantity surveyors and 

Structural engineers. 

 

For all the environmental impact groups, the p-values (Sig.) are greater than ά = 0.05 (ά is the level of 

significance), the null hypothesis, H0, is rejected. Thus, it can be said that there is a sufficient 

evidence to support the alternative hypothesis, H1. Therefore, it can be said that there is a significant 

degree of agreement among the architects, QSs and SEs regarding the environmental impacts of 

construction activities in Ghana. 

 

The Kruskal-Wallis (KW) test was used to validate the result of the Kendall's coefficient of 

concordance test.  KW test is a statistical test that is used to compare the ranks means between two or 

more samples. This test is used in order to check out if there are any significant differences in the 

point of view of the respondents (Architects, QSs and SEs) regarding the levels of each of the 

environmental impacts of construction activities. 

  

H0: There is no significant difference between the responses of the Architects, Quantity surveyors 

and Structural engineers. 

H1: There is a significant difference between the responses of the Architects, Quantity surveyors and 

Structural engineers. 

 

For all the environmental impact groups, the p-value (sig.) for each group is greater than ά = 0.05 (ά is 

the level of significance), hence it can be concluded that there is no significant difference between the 

three group of practitioners‘ responses regarding the environmental impacts of construction activities. 

This result validates the previous result. Therefore, it can be reliably stated that the three groups of 

respondents‘ agree with each other in terms of environmental impacts of construction activities. 

 

CONCLUSION  
This study focused on impacts of construction activities on the environment in Ghana. The study 

sought the views of architects, quantity surveyors and structural engineers on the relative importance 

of the environmental impacts of construction activities in Ghana. The study showed that, out of a total 

of 33 environmental impacts identified, the top ten most important environmental impacts factors 

agreed by all the respondents are as follows: raw materials consumption, noise and vibration 

generation, vegetation removal, interference with the ecosystems, water consumption, electricity 

consumption, loss of edaphic soil, dust generation from machinery, ordinary waste and fuel 
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consumption. The 33 environmental impacts identified in the study were group into nine categories 

and ranked accordingly. The results also indicated that, all the respondents agreed that the resource 

consumption group of environmental impacts was the most influential impact. Effects on biodiversity 

impacts were considered the second most important causing environmental deterioration followed by 

local issues impacts.  

 

Finally, there is a pressing need for government to intervene in order that the use of sustainable 

construction designs and construction strategies that is environmentally friendly becomes the custom 

in Ghana. The paper therefore recommends that government with the support of stakeholders in the 

construction industry should come up with special legislations, codes or standards relating to 

sustainable construction practices specific to Ghana‘s construction environment to ensure its proper 

and effective implementation. Specifically, the national building regulations should be reviewed to 

take account of environmental regulations. Besides, all forms of construction activities should be 

subjected to an environmental impact assessment to determine the potential impacts and also come up 

with some mitigation measures before they are executed. 
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The cost of construction in Ghana, as in many developing countries is increasing at an exponential 

rate. In spite of the numerous calls by stakeholders to incorporate the use of indigenous building 

materials (IBM) which seek to reduce cost of construction, the use of conventional building materials 

continue to dominate the construction industry. This paper seek to investigate factors that inhibit the 

use of IBM in the Ghanaian construction industry, from the professional‘s perspective. The study 

adopted a self-administered questionnaire survey of 120 Architects, Quantity Surveyors, and 

Structural Engineers. The data was analysed using a relative importance index and Kendall‘s 

coefficient of concordance to establish the degree of agreement among the respondents. The results 

show that factors such as non-availability, inadequate strength, apathy towards the use of such 

materials, high initial cost of construction, low level of technical expertise, high maintenance costs, 

and a low level of education inhibit the use of IBM. It is recommended that government takes the 

initiative to use IBMs in its mass housing projects in order to attract the participation of private 

developers. This study is of value to the construction industry to reduce housing deficit and provide 

affordable houses. 

 

Keywords: Indigenous building materials, professionals, construction Industry, Ghana  

 

 

 

 

1.0 INTRODUCTION 

Adequate shelter is considered as one of the most important basic human needs, yet about 25% of the 

world‘s population lacks decent homes and in African cities the housing shortage ranges from 33% to 

90% (Zami and Lea, 2008; Boison, 2002). In view of this, no developing country without practical 

strategies for the utilization of low cost construction materials is likely to meet the growing demands 

of the industry (Kerali, 2001). While shelter conditions in the last few decades have been worsening, 

resources have remained scarce and costs of building materials have escalated due to increase in 

population, and the urgency to provide immediate practical solutions has become more acute (Kerali, 

2001). Recent studies have reported that high cost of construction materials remains the most 

important cause of inadequate infrastructure (Olutoge, 2010; Sarfo-Ansah, 2010; Ayeh et al., 2009; 

Oruwari et al., 2002; Lilly and Wai, 2001).  Principally, the predominant use of conventional 

materials (cement, granite and sand) continue to hinder the provision of shelter and other 

infrastructural facilities in Ghana and other developing countries. 

 

IBM for construction have been well documented in literature. The advantages of using IBM include 

but not limited to 

 Constructing with IBM requires simple tools and less labour (Hadjri et al., 2007; Minke, 

2007; Adam and Agib, 2001). 

 It is economically beneficial (Zami and Lee, 2008; Morton, 2007). 

 IBM saves energy (Morton, 2007; Lal, 1995). 

 IBM promotes local culture and heritage through its construction (Frescura, 1981). 
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 Most have very good fire resistant properties (Hadjri et al., 2007) 

 Good thermal comfort (Minke, 2007; Cassell, 1993). 

 IBM is a good sound absorbent which is a desirable quality in house design (Zami and Lee, 

2008). 

 Constructing with IBM requires thick walls which provide a sense of security (Zami and Lee, 

2008).  

 

Ghana is endowed with local raw materials for the manufacture of IBM. Since 1953, some national 

efforts have been made into promoting the development of indigenous building materials (Atiemo, 

2005). Attempts by the governments to augment the informal sector in housing delivery have not been 

encouraging. Findings by the Building and Road Research Institute (BRRI) of the Council for 

Scientific and Industrial Research (CSIR), the Geological Survey Department of Ghana and others 

indicate that there are enough indigenous materials in all the ten regions of the country which are 

suitable for construction. This has resulted in the production of IBM such as burnt clay bricks and 

tiles, pozzolana cement, compressed and stabilized earth blocks for low cost housing in Ghana 

(Atiemo, 2005).  

 

Surprisingly however, the proposal for houses to be constructed with indigenous materials has not 

been embraced as expected by key professionals of the industry (Architects, Structural Engineers and 

Quantity Surveyors). There is an overdependence on conventional building materials for which local 

substitutes can be developed and for which there is comparative advantage for local production. It has 

therefore become necessary to investigate into factors that inhibits the use of these indigenous 

building materials in the Ghanaian Construction Industry. 

 

2.0 LITERATURE REVIEW 
2.1 Definition of Indigenous Building Materials 

The building materials sector of the construction industry is a major contributor to the success of the 

industry. This is because materials constitute the largest input in construction, usually accounting for 

about half of the total cost of construction projects (Fellows et al 1983; Mogbo, 1999). Cunningham 

and Cunningham (2002) defined indigenous building material as any material that is locally produced 

and manufactured, naturally occurring, and abundant in a country. Loken et al. (1994) also defined 

indigenous materials as materials which are produced in the same bioregion or regional ecosystem 

where they will be used. Some practitioners consider materials to be indigenous only if they are 

available on the same site where they will be used (Pearce, 2001). Indigenous materials also suffer 

from widespread but generally erroneous belief that a material is indigenous only if it is ―primitive‖ 

and as such requires little or no processing between harvest and use (Owusu, 2001). 

 

Three distinct construction materials can be identified based on the method of production: 1) the 

traditional materials which have been in local production from ancient times using rudimentary 

technologies. For example stabilized mud, straw, laterite, gravel, thatch, raphia palm, etc. 2) the 

conventional building materials which are materials based on modern production methods like 

concrete, steel and glass. The third (3
rd

) groups of materials are innovative materials which are 

developed through research efforts aimed at providing alternatives to import-based materials such as 

fibre-based concrete, ferro-cement products, pozzolana, etc (Fadairo and Olotuah, 2013; Adedeji, 

2011).  

 

Undoubtedly, the use of local building materials in construction presents some challenges that 

undermines its use. Mahgoub (1997) objects to the return of indigenous building materials in modern 

buildings for two reasons. First, he posited that these materials cannot satisfy the new needs of 

building forms and functions and, secondly, it is impossible to provide enough materials to satisfy 
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demand. According to Cassell (1993), earthen construction is labour intensive which makes it 

expensive to construct with. Cather (2001), however, observed that better understanding of the 

failings of these materials and their innate characteristics, overcoming their shortcomings and ways to 

use them with confidence, can be gained, by applying new knowledge and techniques. 

  

2.2 Properties of Indigenous building materials 

Generally, failure in IBM construction and the general unpopularity of the materials are due to lack of 

knowledge of properties of soils prior to their use in construction (Madedor and Dirisu, 1991). Recent 

investigations have revealed encouraging strength properties of traditional building materials for low 

cost construction. The properties of soils, for example, vary considerably depending on the dominant 

soil particle fraction forming the soil and the complex nature of its formation (Minke, 2007; Rigassi, 

1985). Rigassi (1985) thus, posited that a thorough understanding of these properties ensure quality 

and proper performance of soil for building purposes. Laterite, for instance, has been used for wall 

construction around the world; it is cheap, environmentally friendly and abundantly available in the 

tropical region (Ukpata et al., 2012; Olugbenga et al., 2007). Osadebe and Nwakonobi (2007) reports 

that the compressive and flexural strength of laterite concrete were 27 MPa and 4.12 MPa 

respectively. The modulus of Elasticity, modulus of rigidity and poisson‘s ratios were also found to be 

18888.9 MPa, 7495.6 MPa and 0.26 respectively for a mix proportion of 1:1:2:0.65 (OPC: laterite: 

granite: water). Based on the experimental results, it was concluded that laterite could be used in the 

construction of silos, reservoirs, etc. The results further revealed that strength properties of laterite is 

high and comparable to the strength properties of other conventional materials. Lanre and Mnse 

(2007) studied the influence of weather on the performance of laterized concrete. It was reported that 

specimens conditioned to a temperature range of 75
 o
C – 125

o
C attained compressive strength as high 

as 22.52 N/mm
2
. However, the study could not ascertain the critical failure temperatures.  

 

Soil stabilization involving the use of stabilizing agents in weak soils have been reported to improve 

the geotechnical properties of soils (Makusa, 2012). Though stabilized earth blocks may not generally 

be as strong in compression as sandcrete blocks, they are stronger than mud construction (Okyere et 

al, 2000). 

 

3.0 METHODOLOGY 
This study employed the quantitative research approach for the collection of primary data. The 

primary data collection instrument involved the use of structured questionnaire administered to three 

key professionals of the Ghanaian construction industry (i.e. Architects, Structural Engineers and 

Quantity Surveyors) to obtain precise information needed for hypothesis testing (Danesh et al., 2012). 

The questionnaire comprised of demographic information, barriers to the full utilization of indigenous 

building materials and measures for promoting the use of indigenous materials. To this end, twenty 

barriers and nine measures were identified from literature (Okereke, 2003; Adogbo et al., 2002; 

Sanusi, 1993; Hammond, 1984). The respondents were asked to indicate, based on their experience, 

the level of influence of each of the identified barriers and measures on a five-point Likert scale (1= 

Not very influential 2= Not influential 3= Neutral 4= Influential 5= Very influential).  

 

The respondents were professionals in both private and public practice in Ghana, registered with the 

relevant professional association. A total number of one hundred and twenty (120) questionnaires 

were distributed to construction professionals in Kumasi, Accra, Takoradi, and Sunyani. These 

geographical locations were selected because most of the target respondents are found in these cities 

and that residents in these areas continue to face acute housing shortage. Questionnaires were 

distributed through purposive sampling to Architects, structural engineers and quantity surveyors. To 

this end, respondents with at least 10 years practice in the Ghanaian Construction Industry were 

selected. Out of the 91 questionnaires retrieved, 82 were considered responsive resulting in a 68%. 
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3.1 Method of data analysis 

From the professionals‘ viewpoint, the relative importance index (RII) (Iyer and Jha, 2005; Ugwu and 

Haupt; 2007; Danso and Antwi, 2012) was used to determine the relative importance of the identified 

factors inhibiting the use of the IBM and the measures to promote the use of IBM.  

 

To determine whether there exists a significant degree of agreement among the three key 

professionals -Architects, Structural Engineers and Quantity Surveyors - with respect to their 

rankings, Kendall's coefficient of concordance was used (Enshassi et al., 2009; Moore et al., 2003; 

Frimpong et al., 2003). Kendall‘s coefficient of concordance, determined from equation 1, indicates 

the degree of agreement on a 0 to 1 scale (Enshassi et al., 2009), where coefficients (closer to 1) 

indicates a strong agreement and vice versa. This was determined as thus:  

,  

 

Where: , n = number of factors, m = number of groups, j = the variables 1, 2, ……. 

N.  

Null hypothesis: H0: There is no statistically significant degree of agreement among Architects, 

Structural Engineers and Quantity Surveyors.  

Alternative hypothesis: H1: There is a statistically significant degree of agreement among Architects, 

Structural Engineers and Quantity Surveyors. 

This means that if p < 0.05 (the p-value indicates the level of significance) the null hypothesis, H0, is 

rejected and the alternative hypothesis, H1, is accepted. 

 

 

4.0 RESULTS AND DISCUSSION 
4.1 Respondents Demography 

The average number of years of experience of the respondents were in the range of 10 to 15 years, 

indicating significant level of experience in the construction industry. It is seen from Fig. 1 that 

respondent Architects and Quantity Surveyors have average level of knowledge on IBM of 55%. 

Respondent Structural Engineers (64%) however, showed a higher level of knowledge on IBM. It is 

also seen from Fig. 1 that the professionals have very little knowledge of compressed soil blocks, 

followed by pozzolana and stabilized earth blocks in that order. Low levels of familiarity with these 

materials imply that, these professionals would least recommend them to prospective clients.  

 

 
 

4.2 Factors that inhibits the use of IBM in construction 
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It can be inferred from Table 1 that the four most important factors that inhibits the use of IBM 

according to the perceptions of Architects, Structural engineers and Quantity Surveyors studied are: 

Inadequate strength requirements, lack of skilled manpower, unavailability of standards and inability 

of IBM to satisfy the needs of modern building forms and functions. It appears that, in the opinion of 

the professionals studied, the low strength of IBM which limits the extent to which the material can be 

used in construction is the most important factor. It was ranked first among structural engineers and 

Quantity surveyors with relative index (RII) = 0.911 and 0.908 respectively. However, it was ranked 

third by the Architects with a relative index (RII) = 0.805. This perception could be attributed to the 

weakness of traditionally made blocks which had very low compressive strength and durability when 

exposed to rain (Fadairo and Olutuah, 2013). However, this also show that adequate information on 

the strength properties of these materials are still lacking. It is not surprising therefore that Architects 

and Quantity Surveyors ranked the problem of non-durability as 6
th
 and 9

th
 with RII of 0.789 and 

0.768 respectively. This shows that the perception of non-durability of IBM is not recognized by 

Architects and Quantity Surveyors of the Ghanaian Construction industry. Fadairo and Olutuah 

(2013) confirmed that properties of laterite blocks can be improved upon controlling the moulding 

water content and increasing the compacting pressure during production. In a separate study, Adam 

and Agib (2001) pointed out that the use and adoption of the right stabilization method can improve 

the compressive strength of a soil by as much as 400% to 500% with other supplementary 

characteristics. 

 

Another critical factors that hinders the use of IBM are the lack of skilled manpower, low level of 

technical know-how, unavailability of standards and the fact that IBM cannot satisfy the needs of 

modern building forms and functions among the three groups of respondents. These factors can be 

classified as technical barriers to the extensive use of IBM in the construction industry. This is in 

agreement with the assertion of Hammond (1984) that the overall effect of the technical deficiencies 

of locally produced building materials creates acceptability barriers. The training of manpower calls 

for increased investment. While standards are identified as the basic framework for promoting quality 

production, there are hardly any available standard for indigenous building materials (Adogbo et al., 

2002). As indicated in Table 1, structural engineers believe that the lack or unavailability of standards 

means that the output of the productive process will not have a basis for standardization and 

acceptance, hence its rejection. This finding is in agreement with the finding of Dunlap (1993) that a 

significant problem associated with the construction of earthen building materials is the lack of 

standard criteria for evaluating the finished product. It is expected that the provision of standards will 

not only provide a means of evaluation but will also boost investor and the users‘ confidence.   

 

The lack of skilled personnel and technical know-how, especially in the indigenous building industry, 

is partly because the IBM has hitherto not been a principal building material. Unfortunately, it is the 

same factor which makes indigenous materials unattractive as building materials to the prospective 

house builder. Lack of access to sources of appropriate technical assistance and the perception of 

additional costs involved have also contributed to the low level of appreciation and application of 

these materials and technologies in the construction industry. Another important reason for the lack of 

skilled personnel has been the low patronage and investment in IBM. 
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Table 1:  Summary of RII and rank for factors inhibiting the use of IBM 

Barriers 
Architects 

Structural 

engineers 

Quantity 

Surveyor 

RII Rank RII Rank RII Rank 

IBM cannot satisfy the needs of modern 

building forms and functions 
0.838 1 0.811 5 0.876 4 

Lack of skilled personnel 0.812 2 0.800 6 0.888 3 

Inadequate strength requirements 0.805 3 0.911 1 0.908 1 

Unavailability of standards 0.801 4 0.889 2 0.858 5 

Low level of technical know-how 0.791 5 0.824 4 0.900 2 

They are not durable 0.789 6 0.863 3 0.786 9 

Low demand for IBM by prospective clients 0.786 7 0.733 13 0.745 11 

Apathy towards the indigenous building 

materials 
0.781 8 0.797 7 0.841 6 

High maintenance cost in the long-term 0.780 9 0.785 8 0.811 8 

Non-availability due to low production capacity 

to meet increasing demands 
0.775 10 0.765 11 0.713 14 

Deep seated psychological resentment of the 

Public 
0.755 11 0.781 9 0.772 10 

Inappropriate use of the material 0.751 12 0.727 14 0.601 20 

Poor Quality 0.738 13 0.777 10 0.706 15 

Lack of awareness - low level of education 0.725 14 0.716 15 0.721 13 

High initial cost of construction 0.701 15 0.708 16 0.822 7 

Low value of buildings constructed with 

indigenous materials 
0.692 16 0.681 18 0.700 16 

Low level of investment in the indigenous 

materials industry by investors 
0.681 17 0.681 18 0.612 19 

Institutional barriers 0.673 18 0.748 12 0.661 18 

Low level of importance attached to social 

status and its symbolism 
0.632 19 0.609 20 0.679 17 

Lack of basis for cost comparison between IBM 

and the conventional materials 
0.611 20 0.701 17 0.738 12 

 

According to the BRRI/CSIR (2009), the greatest problem with the use of indigenous building 

materials has been the negative perceptions attached to them over the years as being materials for the 

poor. On the issue of cost, Quantity Surveyors ranked ‗high initial cost of construction‘ in the 7
th
 

position but it is ranked 15
th
 and 16

th
 by Architects and Engineers respectively, indicating that the QS 

who are cost experts find the factor a more important barrier to promotion and use of IBM.  

 

According to the UNCHS (2001), the deteriorating housing conditions in developing countries are 

mainly as a result of low levels of investment in the construction sector and in Africa, generally, an 

average of five percent of central government expenditure goes into housing. However, the issue of 

low level of investment was ranked 17
th
, 18

th
 and 19

th
 by architects (RII=0.681), engineers 

(RII=0.681) and quantity surveyors (RII=0.612). This shows that investment in the housing sector 

should be directed towards developing the human resources to use IBM for construction. 

 

4.3 Measures to promote the use of indigenous building materials 

The relative importance indices and rankings of the measures to promote the use of IBM in the 

Ghanaian construction industry are summarized in Table 2. The results indicate that all measures 

provided in the studied are critical in promoting the use of indigenous building materials. According 

to the Architects, Structural Engineers and Quantity Surveyors studied, a vigorous advertisement of 
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the materials is very critical. This factor was ranked first among all respondents (Table 2). ‗Production 

of construction manuals on IBM and ‗training of manpower‘ were ranked either 2
nd

 or 3
rd

 by all 

respondents.  Such measures would spread the technical know-how and ensure that skilled personnel 

would be available for the manufacture and use of indigenous building materials (Okyere et al., 

2006).   

 
Table 2:  Measures to promote the use of IBM 

Measures 
Architects 

Structural 

Engineers 

Quantity 

Surveyor 

RII Rank RII Rank RII Rank 

A vigorous advertisement of the materials 0.940 1 0.914 1 0.904 1 

Production of construction manuals on IBM 0.902 2 0.900 2 0.872 3 

Training of manpower 0.871 3 0.889 3 0.897 2 

Advertise through public lectures/ seminars 0.847 4 0.875 4 0.822 6 

Promulgate an enforceable National Housing Policy 

to promote the production and utilization of 

indigenous building materials at the national level 

0.824 5 0.813 5 0.839 4 

Increase research on the properties of IBM 0.800 6 0.744 7 0.765 5 

Increase use of the materials by the professionals of 

the Industry 
0.766 7 0.723 8 0.732 9 

Government should promote the use of IBM in the 

construction of public buildings. 
0.734 8 0.794 6 0.716 8 

Provision of incentives for contractors who utilize 

local materials for their projects 
0.636 9 0.714 9 0.774 7 

 

Architects and Structural Engineers ranked the issue of promulgating an enforceable National 

Housing Policy which promotes the production and utilization of IBM at the national level 5
th
 with 

RII of 0.824 and 0.813 respectively. However, this factor was ranked 4
th
 with RII of 0.839 by quantity 

surveyors. The results show that there is a lack in awareness of these materials and the technologies 

due to inadequate promotion. Increasing research in this area is also found to be one of the critical 

factors in promoting the use of IBM as it was ranked by 6
th

 (0.800), 7
th
 (0.744) and 5

th
 (0.765) by the 

architects, engineers and quantity surveyors respectively. Government should support research and 

encourage the use of local materials in construction of houses 

 

Provision of incentives for contractors who utilize local materials for their projects was ranked 9
th 

(RII=0.636 and 0.714) by the respondent Architects and Structural Engineers. This issue was ranked 

7
th
 by the Quantity Surveyors (RII=0.774). This is probably due to the fact that professionals and 

clients ultimately specifies the building materials for the construction. 

 

4.4 Degree of agreement among responding professionals 

To determine whether there is a significant degree of agreement among the 3 groups of respondents 

i.e. Architects, Structural Engineers, and Quantity Surveyors, Kendall's coefficient of concordance 

was used. At 5% significance level, the p-values (Table 3) are less than α = 0.05, thus, the null 

hypothesis, H0 is rejected and the alternative hypothesis, H1 is accepted (Table 3). Thus, it is said that 

there is a significant degree of agreement among the architects, structural engineers and quantity 

surveyors regarding factors inhibiting the use of IBM in Ghana. It is also seen that the Kendall‘s 

coefficient, W, between the three professionals was 0.890, indicating that the rankings of the three 

groups of respondents are strongly related. 

 

Similarly, for the measures to promote the use of IBM, the p-values (Significance) are less than α = 

0.05. Therefore, the null hypothesis, H0 is rejected and the alternative hypothesis, H1 is accepted 

(Table 3). This shows a significant degree of agreement among the architects, structural engineers and 
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quantity surveyors on the measures to promote the use of IBM in Ghana. Additionally, the Kendall‘s 

coefficient (W) between the three professionals is 0.890 which shows a strong correlation among the 

three groups of respondents. 

 

 
Table 3:  Results of Kendall’s coefficient of concordance  

Survey 

items 
Professionals 

Mean 

rank 

Kendall‟s 

W 

Chi-

Square 

p-value Significant 

difference 

(α = 0.05) 

Barriers 

Architects 1.82 

0.890 89.006 0.000 No  Structural engineers 2.02 

Quantity surveyors 2.15 

Measures 

Architects 2.22 

0.89 40.048 0.000 No Structural engineers 1.89 

Quantity surveyors 1.89 

 

4.5 Conclusion and Recommendations 

This paper considered factors that inhibit the use of indigenous building materials in the Ghanaian 

construction industry from the perspective of Architects, Structural Engineers and Quantity 

Surveyors. Some of the reasons found to have contributed to the lack of use of IBM include lack of 

skilled manpower, inadequate strength requirements, non-availability of standards for these materials, 

lack of technical know-how as well as the inability of the material to satisfy modern design forms. 

Additionally, the perceptions of low quality of IBM, apathy towards the indigenous building 

materials, coupled with the deep seated psychological resentment of the public are issues that hinder 

the use of the materials in the Ghanaian Construction Industry.  

 

Respondents, however, believe that a vigorous advertisement of the materials, production of 

construction manuals on IBM, training of manpower and the promulgation of enforceable National 

Housing Policy to promote the production and utilization of IBM at the national level would go a long 

way promote the use the material in the construction industry. It was also found that there is a 

significant degree of agreement among the architects, structural engineers and quantity surveyors.  

 

With the recent advances in research in these areas, it is recommended that authorities initiate the 

development of appropriate standards and codes of practice to promote and encourage the use of the 

IBM. Additionally, conscious efforts should be made to train skilled man-power to undertake earthen 

construction. This has a dual advantage of creating employment and ensuring affordable construction 

in Ghana.  
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This paper is geared towards assessment of women, public-private partnership in the renewal of 

Bodija market and as a means of promoting millennium development growth in Nigeria. The study 

area, Bodija market is a modern market comprising of competing land use activities, which facilitates 

high human and vehicular traffic to the area. it is also an important socio-economic centre to Ibadan-

Oyo state. It is current facing the problem of traffic congestion, filth, decaying infrastructure and 

environment. This study relies on secondary data as a compliment of primary data and questionnaires 

were administered using stratified random sampling technique. In order to ensure a fair representation 

of the market population 360 persons or 50% of the total estimated population were selected. 

However, data collection for this study is based on number of women in the sample size for easy 

analysis. Therefore, 194 questionnaires was administered to women-respondents in the study area. 

This includes traders, shoppers, public and private transport owners and occupiers of institutional 

infrastructures. The study reveals that women as  mothers and home makers, are the majority in the 

market area and make a large proportion of the active productive age. Recommendations for this 

study include facilitation of women, public-private participation in the redevelopment of the study 

area. This will provide revenue for government and prevent illegal payment of fees to touts for illegal 

structure or space to trade. Also, increased awareness of microcredit for SMEs scheme will ensure 

sustainable economic empowerment for women. This will further ensure national development and 

the achievement of the millennium development growth in Nigeria. 

 

Keywords: Gender, women, public-private partnership, Bodija Market, Ibadan 

 

 

INTRODUCTION 
Recent studies have shown a significant change in the increasing awareness that ordering of space has 

a direct link with gender activities. In the last two decades of the 20
th
 Century, gender equality has 

become an important cross-cutting issue in most critical areas of international and national 

development such as infrastructure and sustainable environment. Environmental degradation has 

different impacts on men and women (Olokesusi, 2010). The effect of this on women will increase the 

yawning gap of gender inequalities, thereby making it more difficult for women to meet their 

traditional responsibilities.  

 

According to Ajayi (2004), cities experience periods of growth, decline and transformation of urban 

space from one economic and social use to another. Ibadan as an example of such a city has grown 

phenomenally, both in number and size. This growth is due to the direct multi-carriage road system 

linkage between Ibadan, Lagos the nation‘s economic base, Ogun and other adjacent states to Ibadan 

(Fadare & Wojuade, 2008). Hence, the importance of this study is to further promote gender 

sensitivity as an impetus to the achievement of sustainable spatial planning. 
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The number of females in Nigeria is 46,418,000 in a total population of 92,037,000 which is 

approximately 50% of the total population(United Nations, 2000). This infers that population of 

women in the country make a significant quantitative value and can make qualitative contribution to 

national economic development. Traditionally, women are restricted to domestic activities and their 

contribution to development is limited such that it is almost not visible.  

 

According to Ekop (2001), the traditional female functions include child bearing and rearing, 

production of food crops, collection of water and fire wood for domestic use. Recent trend, arising 

from modernization and western education, the frontiers of these traditional functions have been 

greatly expanded beyond the limits of traditional function. The contribution of women to domestic 

work, economic productivity and activity aimed at improving the health and overall economic 

progress of the society though not recognized, were not to receive any documentation until recently in 

Nigeria. Therefore, the importance of considering women‘s contribution to development effort goes 

beyond equity issues, it is also an economic issue.  

 

Concomitantly, many urban activity nodes or urban spaces such as markets, schools, residences, 

health facilities for children that are patronized by a household are almost invariably patronised by 

women in most developing countries (Olatubara, 2003). Hence, this study focuses on women because 

they are known to be both frequent and most occupiers of the market place. It is in view of these 

complexities of gender and spatial interaction more pronounced in Bodija market even at this time, 

that this study becomes imperative. 

  

Therefore, the aim of this study is to facilitate the redevelopment of Bodija market through women, 

public-private partnership.  

In order to achieve this, the following objectives are considered:  

1. To examine existing situation in Bodija market;   

2. To highlight the nature and scale of women‘s activity in the study area;  

3. To ascertain the link or interaction between women and the study area;  

4. To determine the extent to which trading activities has benefited women;  

5. To promote women empowerment and public-private partnership for a sustainable market 

environment. 

 

As earlier discussed, intensified study of gender activities or division of labour and socioeconomic 

forces as indices of spatial pattern means seeking sustainable development. Moreover, urban spatial 

patterns are result of socio-cultural, climatic, economic and technological morphology. 

 

THE STUDY AREA 

The study area is Bodija market in Ibadan, Oyo state. Ibadan is located at 145km/90mi, north-east of 

Lagos, with a 2007 estimated population of 3,847,500 people (Wikipedia, 2013). The choice of Bodija 

market is because it is an important socio-economic centre, also Ibadan metropolis is the 

administrative headquarters of Oyo state and the largest indigenous city in West Africa (Wojuade & 

Fadare, 2008). Bodija market is part of Ibadan North Local Government, situated along secretariat and 

university of Ibadan road, 7
1/2

 Km from Mapo (Olunloyo, 2006). It has an area of 27Km
2
, a 

population of 306,795 at 2006 census and headquarters in Agodi (Wikipedia, 2013). The history of 

Bodija market dates back to 1946, when the city council designed it to decongest the market at 

―Orita‖ and ―Oj‘oba‖. The present site to which the market is situated covers 0.0021Km
2
 (Olunloyo, 

2006), with an estimated population of 721 persons. This includes traders, shoppers, public and 

private transport owners and occupiers of institutional infrastructures. Bodija market as a result of its 

use experience problems of congestion both human and vehicular, accidents, pollution from exhaust 

fumes; Also due to ineffective development control, illegal structures and encroachment resulting to 
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dirty environment, poor drainage system causing swampy road during rainy season, inadequate waste 

disposal, lack of public water supply and streetlight, and crime. 

    

CONCEPTUAL FRAMEWORK 
The concept issues relevant to this study are: the concepts of Gender and Public- Private Partnership 

(P
3
).  These concepts give an insight into P

3
 as a phenomenon and in addition to this, gender activities 

and socio-economic forces, revealed in the degradation of the study area. 

 
The Concept of Gender 

Gender means the differences in socially constructed roles and opportunities associated with being a 

man or a woman and the interactions and social relations between men and women. Gender 

determines what is expected, permitted and valued in a woman or a man in a determined context 

(Olokesusi, 2010). The term Gender as the key concept, is a tool that enables the analysis of 

distribution of power, statue and access to economic resources. Gender refers to the meaning of sex 

roles for men and women and has implications for various aspects of socio behaviour such as 

leadership and decision making. The proportion of the productive population and growing directory 

income act as economic magnets attracting new activities which eventually reshape urban growth and 

development (Olurin, 2002). This is important in the provision of social welfare and spatial planning 

as it determines its utilization. 

 

According to Ekop (2001), the organization of space has a direct link with human behaviour. 

Furthermore, house forms result from a whole range of socio-cultural factors modified by climate, 

materials and technology. The concept of gender extends to psychological principles such as privacy 

which has behavioural dimension and influences variation in house form. Hence, the proportion of 

productive population and growing decretory income act as economic magnets attracting new 

activities which eventually reshape urban growth and development. 

 

The Concept of P
3
: Public-Private Partnership  

According to Adeyinka and Olugbamila (2011), Public-Private Partnership refer to a long term 

contractual partnership between the public and private sector agencies, specifically targeted towards 

financing, designing implementing and operating infrastructural facilities and services that were 

traditionally provided by the public sector. These collaborative ventures are built around the expertise 

and capacity of the project partners and are based on a contractual agreed allocation of resources, risk 

and returns. This approach of developing and operating public utilities and infrastructure by the 

private sector under terms and conditions agreeable to both the government and the private sector is 

called PPP or P
3
 or Private Sector Participation (PSP). Forms of private sector participation according 

to NRND (2006) in Omisore and Fadoyin (2011) for physical planning and sustainable management 

crisis facing Nigerian cities are performance contracts, concessions and management contracts. 

1. Performance Contracts: these contracts are agreements between an autonomous public enterprise 

and the ministry with which they are affiliated;  

2. Concession: although assets continue to be publicly owned, they are rented to the private 

operator for use during the contract period; 

3. Management Contracts: this is a situation in which the assets of the transport company to be 

publicly owned, but operational management becomes private. 

 

Hence, through Public-Private Partnership (P
3
) a meaningful spatial plan to accommodate trading 

activities and traffic flow on the market space can be developed. This is achievable on the basis of a 

series of data covering a wide range of gender, social and economic activities. In other words, looking 

at sustainable economic empowerment from gender perspective, there are patterns of activities or 

dimensions of labour overlapping with other variables such as age, class or status in the family. 
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METHODOLOGY 

In collection of data during field survey, an estimated population of 721 persons was derived, this 

includes traders, shoppers, public and private transport owners and occupiers of institutional 

infrastructures. The study relies on secondary data as a compliment of primary data and questionnaire 

was administered using stratified random sampling technique. In order to ensure a fair representation 

of the market population, 360 persons or 50% of the total estimated population were selected. 

However, this study is based on number of women in the sample size for easy analysis. Therefore, 

194 questionnaires was administered to women-respondents in the study area. This includes, traders, 

shoppers, public and traders, shoppers, public and private transport owners and occupiers of 

institutional infrastructures. In data analysis, the application of descriptive statistical analysis such as 

simple descriptive percentages and tables were used to explain findings from data collected.  

 

FINDINGS 

The foregoing discussion of findings will reveal the derivative to facilitate women public-private 

participation in renewal of the study area.  

 

Table1:  Spatial Analysis 

Space Land area(Hectare) Percentages 

Commercial  11.20 54.8 

Circulation  4.10 20.0 

Industrial  1.05 5.1 

Public 3.10 15.2 

Vacant/Open  1.0 4.7 

Total  20.45 100.0 

Source: Author‘s Field Work, (2013) 

 

From the table 1 above, 54.8% and 20.0% of the study area constitutes its commercial and circulatory 

space respectively. While, industrial and public areas, make 5.1% and 15.2% respectively. However, 

open space constitutes 4.7% of the study area. Therefore, the predominant activity in the study area is 

commercial and in structure, consists of shops, stalls of small and medium scale entrepreneurs. 

 

Figure 1: Gender Analysis 

 

 

 

 

 

       Source:  Author‘s field work, (2013) 

The figure1 above shows that, percentages of male and female involved in the study area are 45.4% 

and 54.6% respectively. This is an indication that women make the majority and are more involved in 

the activities of the study area. 

Figure 2: Ages of Women Respondent  
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Source: Author‘s Field work, (2013) 

The figure 2 shows that, women less than 15years old and between 15 to 24 years old constitute 16 

and 27 in number respectively. While, 59 and 40 in number of respondents are within the age range of 

25 to 34 and 34 to 44 years old respectively. Women between the ages of 45 to 54 and 55 to 64 years 

old make 34 and 14 in number of respondents respectively. Women more than 65 years old are 4 in 

number. The implication of this is that women in the active productive age are the majority in the 

study area.  

 

Table 2: Daily Income of Women Respondents 

Income (N) Frequency Percentage 

<5,000 1 1.0 

5,001 – 10,000 5 3.0 

10,001 – 20,000 4 2.0 

20,001 – 30,000 89 46.0 

> 40,000 95 49.0 

Total  194 100.0 

Source: Author's Field Work, (2013) 

 

As shown in the table 2 above, women who earn less than =N=5,000 and =N=5,001-=N=10,000 

represent 1.0% and 3.0% of respondents respectively. Whereas, respondents within the income 

categories of =N=20,001-=N=30,000 and more than =N=40,000 represent 46.0% and 49.0% of 

respondents respectively. This implies that the study area is dominated by relatively high income 

earners. Therefore, women in the study area are predominantly involved in business activities and 

constitutes the rich group of the society. 

 

Table 3: Marital Status of Women Respondents 

Marital Status Frequency Percentage 

Single 1 1.0 

Married 100 52.0 

Divorced 63 32.0 

Widowed  30 15.0 

Total 194 100.0 

Source: Author's Field Work, (2013) 

The table 3 shows that, percentages of women in the study area who are either single or married, 

constitutes 1.0% and 52.0% respectively. However, respondents who are either divorced or widowed 

stand at 32.0% and 15.0% respectively. This suggests that there are more married women, 

homemakers and fewer single women, house-hold heads in the study area. 

 

Table 4: Women Respondents‟ Purpose of visit to Bodija Market 
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Purpose of visit Frequency Percentage 

Work  89 46.0 

Shopping 87 45.0 

Visitation 18 9.0 

Total 194 100.0 

Source: Author's Field Work, (2013) 

The table 4 shows that, percentages of women in the study area for the purpose of work and shopping 

constitutes 46.0% and 45.0% respectively. While, respondents on visitation to the study area, make 

9.0%. This implies that majority of women are in the study area for the purpose of work. This 

suggests that majority of women in the study area are small and medium scale entrepreneurs. 

 

Table 5: Women Respondents‟ Travel distance from Home to Market place   

Travel distance (km) Frequency Percentage 

Residence  18 9.0 

< 1km 67 35.0 

1-2 km  74 38.0 

2-4 km 23 12.0 

> 4km 12 6.0 

Total 194 100.0 

Source: Author's Field Work, (2013) 

 

As shown in the table 5 above, percentages of women whose home are within the study area stands at 

9%, while respondents who travel a distance less 1km and 1 to 2km constitutes 35.0% and 38.0% 

respectively. Whereas, women whose travelling distance ranges between 2 to 4km and greater than 

4km, make 12.0% and 6.0% respectively. The implication of this is that most women travel within the 

distance of 1-2km to the study area.  

 

Table 6: Women Respondents‟ mode of Travel   

Mode of Travel Frequency Percentage 

On foot  54 27.0 

Motor cycle  1 1.0 

Public vehicle 100 52.0 

Private vehicle 39 20.0 

Total 194 100.0 

Source: Author's Field Work, (2013) 

The table 6 above reveals that, women whose mode of travel is on foot constitutes 27.0%, while 

respondents whose mode of travel is on motorcycle (Okada) and public vehicle constitutes 1.0% and 

52.0% respectively. Women who travel in their private vehicle make 20.0%. This implies that most 

women in the study area travel by public vehicle. It further emphasises that the travel distance of 

majority of women in the study area is 1to 2km, and that they are entrepreneurs as there are a few of 

them who travel on foot likely to be hawkers. 

 

Figure 4: Respondents‟ Assessment of Business Activities  
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good 

fair 

bad

 
Source: Author‘s field work, (2013) 

The Figure 4 above shows that, 58.0% and 38.0% of women assess business activities in the study 

area as good and fair respectively. However, 4.0% of women assess business activities at the market 

place as bad.  This implies that most women in the study area assess business activities as good. It 

further emphasises the suggestion that small and medium scale entrepreneurship has greatly benefited 

women in the study area. 

RECOMMENDATION  

Having established the multi-dimensional role of women in the study area as mothers, home makers, 

majority of the active productive age, and their trip demand. The evident degradation of market 

infrastructure and environment, as a result of lack and overstretch of facilities stemming from 

government inadequacies. The following recommendations are hereby made to promote sustainable 

market infrastructure and environment: 

 

Women, Public-Private Partnership in Renewal of Bodija Market 

As earlier discussed, stakeholders in Bodija market who may form partnership in the renewal- 

sustainable environment programme includes: Women in private sector such as Traders, Saw-mill, 

Artisans, Banks; Residents; Civil-servants from Ibadan North Local government Authority, and 

government parastatals, including, Nigerian police, Traffic warden, National Union of Road Transport 

Workers (NURTW), and Road Transport Employee Association of Nigeria (RTEAN).  

 

Examples of public private partnership in Nigeria, includes: AES Nigeria-270MW Independent Power 

Project (IPP), Lekki Concession Company (LCC), Lagos State (LASG) Security Trust Fund Law, 

Akute/Adiyan Water Works- 12.15MW IPP, Bus Rapid Transit (BRT), Health Sector PPP‘s- Lagos 

State University Teaching Hospital(LASUTH), Sectoral pipeline focus, Rail master plan, Lagos rail 

mass transit, Lekki-Ikoyi bridge, Ishawo-Ikorodu road, Waterways master plan, Affordable housing-

Iba new town development, Potable water- Odomola water plant, Lekki Free Zone (LFZ), Lekki-Epe 

international airport, Power- Eko and Ikeja DisCos, and Bodija market organo-mineral fertilizer plant.  

 

Microcredit/Small and Medium Scale Entrepreneurial (SMEs) Scheme 

Women in the study area as stakeholders should organize themselves into a cooperative union and 

liaise with such government agencies as Urban Development Bank Plc. This would give the 

cooperative union empowerment and protection from looters and touts. The union will also enjoy 

banking benefits such as the micro credit and the small and medium scale entrepreneur scheme. The 

Micro credit scheme was set up as a government effort in 1994 to cater for the economic welfare of 

the petty traders and artisans engaged in legitimate business across the country through such 

government Parastatals as Urban Development Bank or small medium enterprises development 

agency of Nigeria (SMEDAN). The micro credit scheme involves giving loans to cooperative 

societies and unions without any collateral at a minimum interest rate of 20% per annum. The range 

of loan disbursed is between N18, 000 and N250, 000; guarantors are required to sign an undertaking 
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to ensure repayment within stipulate time. Loan repayment is spread over 1 year with 2 weeks 

moratorium. 

 

The European Economic Commission (2000) in Olunloyo (2008), defined as SME as a small scale 

business, with the exclusion of agriculture, forestry and fishing with employment capacity of not more 

than 500 workers. According to National council of Industry, SMEs comprise: 

i) Micro/Cottage: are enterprises with capital investment of not more than N1.5m excluding 

land but including working capital and maximum of 10 workers; 

ii) Small scale: are enterprises with capital investment of over N1.5m but not more than 50m, 

excluding land but including working capital with work force that ranges from 11 – 100; 

iii) Medium scale: are enterprises with capital investment of over N50m but not more than 

N200m, excluding land but including working capital workforce ranges from 101 - 300. 

 

Sustainable Traffic flow Management in the Study Area 

In addition to this recommendation, sustainable solution to traffic congestion in the study area may be  

derived from Ullma‘s theory of spatial interaction. The relevance of Ullma‘s theory is seen when trips 

are made between and among different spatial uses. It serves as a platform on which the issues of time 

and cost of distance travel are adequately explained. It could also explain the pattern that can be used 

to understand the type and place where infrastructure should be located in Bodija market. 

 

According to Oyesiku and Asiyanbade (2001), Ullma‘s theory of spatial interaction was formulated to 

explain movement of people over two dimensional space or communities and their interaction. The 

principles of review are: Spatial Complementary Interaction; Spatial Transversability and Intervening 

Opportunities. 

 

Spatial Complementary Interaction has to do with real differentiation and is a function of the reserve 

available in any particular region. The interaction of region depends on supply or surplus of reserves 

in one region and a demand or deficit in another. For example, women in their residence at region A 

may wish to go to their stalls in Bodija market at region B, therefore generating a demand trip, which 

may be satisfied by going to region B where opportunities to trade abound. 

 

Spatial Transversability is the constraint on movement of goods and persons by distance. This is 

usually measured in time and monetary costs. If the time and cost of transverse is too high, the 

movement will not take place despite the perfect complementary and absence of intervening 

opportunities. For example, in this study, most women in the study area travel by public vehicle 

during peak periods of 7-11am in the morning and 2-6pm in the evening. However, cost of travel 

might prevent spatial transversability, even if non-intervening opportunities. 

Intervening Opportunities explains constraints to the possibility of intervention taking place. This 

could be as a result of alternatives sources of supply at region C and this  may not allow intervention 

to take place between two regions A and B. For example, provision might be made for women in the 

study area to reside somewhere closer to Bodija market to save cost of trips and encourage movement 

on foot.  

 

CONCLUSION 

From this study, deductions can be made that degradation of market infrastructure and environment, is 

due to the growing proportion of active productive population and decretory income which are 

economic magnets attracting new population and activities. This urban growth without corresponding 

increase in infrastructure, eventually results to the observed degradation of market infrastructure and 

environment. Also, that women constitute a higher percentage in the population of people in the study 

area. Furthermore, women as home makers, mothers and workers are important contributors to 
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societal socio economic development. These should accord them a fundamental focus in a policy and 

decision making, especially in public-private partnership towards renewal of Bodija market. This will 

ultimately promote the achievement of millennium development goals(MDGs) for national 

development.  
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Effective learning can only be achieved in a conducive educational quality spaces. Studies have 

shown a strong link between academic environment and teacher‘s effectiveness and student‘s 

academic performance. The paper seeks to evaluate the quality of educational space of some selected 

public secondary schools and the impact of the space quality on the users. The study adopted a mixed 

method research approach. The findings reveal that users of school facilities are dissatisfied with level 

of comfort attained within spaces, learning spaces, operational layout of the spaces, the environmental 

health and safety, and the space environmental suitability. In addition, unruly behaviour, unethical 

practices and absenteeism are problems experienced in the schools. The study shows that the selected 

secondary school spaces qualities are below international standard. It is paramount for stakeholders in 

administration of education within the study area, to improve the infrastructures available within 

schools in order to meet the millennium development goals. 

 

Keywords: Academic environment, educational space, performance, quality, school facilities 

 

INTRODUCTION 

School facilities and spaces are the paramount components that increase teaching and 

learning productivities. School facilities are physical and spatial enablers that improve the 

process of teaching and learning (Adeboyeje, 2000; Emetarom, 2004 as cited in Asiyai, 

2012); which are the main goals of education. In the same vein, commentators have asserted 

that educational curriculum cannot be sound and well operated with poor and badly managed 

school‘s facilities (Akinsolu, 2004). Also, Organisation for Economic Co-operation and 

Development (OECD, 2006) points out that students learning can be affected by inflexible, 

overcrowded, badly-lit and poorly-ventilated learning space. Thus, it can be inferred that the 

quality of education spaces plays a crucial role in achieving the goals of any educational 

system.  

 

Asiyai (2012) and OECD (2006) argues that facilities in school environment consists of 

outdoor areas, learning environment, physical features, outdoor areas, media access, 

transition spaces and circulation routes, visual appearance, safety and security learning space, 

comfortable space, social space, equipment, potable water, sanitary facilities and so on. 

Quality and standard education can only be achieved by the provision of functional and 

effective school facilities and spaces. In order to improve the efficiency of teaching outcome, 

school facilities and spaces must be able to enhance the path of learning.   
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Several studies have highlighted the inadequacy of educational facilities in Nigerian schools. 

For example, Ikoya and Onoyase (2008) found that only 26% of secondary schools across the 

country have adequate school infrastructure that can support effective teaching and learning. 

In consonance with Ikoya and Onoyase findings, Asiyai (2012) highlights the poor state of 

infrastructure with government-owned secondary schools in Delta State, Nigeria. It was 

revealed that the maintenance carried out on school buildings such as repairing cracks on 

broken walls, broken ceiling roofs, electric fixtures were inadequate. There were no 

immediate replacement of damaged louvers, doors and windows, furniture‘s were not 

repaired and building not regularly renovated (Asiyai 2012). Both studies clearly highlight 

the poor state of infrastructure within government owned secondary school in Nigeria. 

 

A post occupancy evaluation (POE) of selected secondary schools carried out in Minna, 

Niger State, (Zubairu & Olagunju 2012) confirms that laboratories facilities, sporting 

facilities, landscaping and overcrowded classrooms were the most cases of inadequacy in the 

schools. They attest that the most critical issues of concern was the provision of sanitary 

facilities, which some of the schools lacked and where it was provided it was grossly 

inadequate and in terrible conditions of disrepair. The study also reveals that public schools 

were far less well maintained than private ones. Public secondary schools in urban areas 

show that classrooms were over crowded between 50-150 students use a classroom space 

designed to accommodate 40 students according to the National Policy of Education 

(Nakpodia 2012). Nakpodia (2012) opined that most of the classrooms were not comfortable 

and secure in terms of locks, doors and windows. Maintenance of the facilities is inadequate 

since there was no maintenance policy and maintenance staffs were not employed on full 

time basis (Nakpodia 2012). 

 

Researchers have indicated that relationship exists between student‘s performance and the 

state and condition of learning facilities. Early studies such as Burkett and Bowers (1987) and 

recent studies like Adeogun (2008); Ikoya and Onoyase (2008) have all confirmed this 

relationship. This study seeks to extend knowledge on the quality of educational space and its 

impact; by evaluating educational space quality of public secondary schools using Ikorodu 

district in Lagos State Nigeria as a case study. 

 

Models for the performance evaluation of educational buildings 

Different researchers have suggested and developed models/methodologies on building  

performance evaluation; these studies include Preiser et al. (1988), Kaplan and Norton 

(1992), Cashs (1993), Ornstein (1997), Lackney (2001), Sanoff (2001), Kathrine and Svein 

(2004), Zimring, Rashidi and Kampshroer (2005). These studies focused on the performance 

evaluation of educational facilities in relation to space-related issues. The methodology 

involved data collection tools such as questionnaries, walkthroughs, focus group discussions, 

and observations. The performance of buildings in educational institutions is affected by 

different variables which had led to the development of various models as outlined below: 
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I. The balance scorecard (BSC) (Kaplan and Norton ,1996) 

II. The process model  (Preiser, Rabinowitz and White, 1988) 

III.  The building condition and students achievement models (Mutlag,2004) 

IV. The school building assessment model  (Sanoff, 2001) 

V. The Programmme on Education Buildings (PEB) organizing framework for 

evaluating quality in education spaces‘ facilities (OECD ,2006) 

The balance scorecard (BSC) model focuses more on four perspectives namely customer, 

internal process, learning and growth and finance. The process model outlines three levels of 

effort at which a building performance evaluation can be undertaken namely indicative, 

investigative and diagnostic levels. Preiser et al. (1988) further identified three levels of 

performance at which the evaluation of buildings can be considered, namely; 

I. The health/safety/security level 

II. The functional/ effeciency level and  

III. The social, psychological, cultural, and aesthetic level. 

Furthermore, Cash (1993) states that leadership and finance influence maintenance and 

custodial staff (facility staff) which in turn have a corresponding effect on school building 

condition and performance. Mutlag (2002), from Cash‘s (1993) model illustrates a direct and 

indirect relationship between building condition and student‘s achievement when linked to 

various factors such as temperature control and ventilation, adequate lighting in relation to 

space, aesthetics and colour. Sanoff (2001) identifies five methods of assessing school 

buildings; 

I. Six factors school building assessment method: A walking tour 

II. School Building Rating Scale 

III. Photo Questionnaires 

IV. School  Building Observation form 

V. Wish Poem. 

The six-factor assessment method allows one to focus on six key elements of building 

assessment, namely context, massing, interface, way-finding, social space and comfort. The 

school building rating scale is qualitative assessment tools which are essential components 

for meeting the requirements of a learning environment. These include outdoor areas, 

learning environment, physical features, outdoor areas, media access, transition spaces and 

circulation routes, visual appearance, safety and security. Numerical ratings are used to score 

each factor or element being evaluated by users using very unsatisfactory (VU) to very 

satisfactory (VS) continuum. The OECD, 2006 framework for evaluating quality in 

educational spaces / facilities was used for the study consists of two dimensions: the first 

dimension addresses how quality is defined within the context of policy issues and the 

second dimension presents important characteristics in the process of evaluating aspects of 

quality in educational facilities. The OECD framework was adopted for the study due to it 

in-depth focus on the evaluation of educational quality space. The framework is believed to 

be a multi-dimensional, policy-oriented tool that will be used in OECD projects to help 

discern the most appropriate methods by which to evaluate different aspects of quality in 

educational spaces in different countries. The framework can also be used by individual 

countries to assess ―quality‖ in terms of their own goals and priorities. 
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The OECD (2006) framework highlights the vital role of quality space in increasing access 

and equity for all in education, improving educational effectiveness and promoting 

acquisition of key competencies, and optimising building performance and operation. Its 

implementation is to improve schools to meet the needs of tomorrow knowledge economy.  

 

Research method 

A literature review was conducted on performance indicators for educational buildings. These 

indicators need to be adaptable within the context of Nigerian secondary schools. Although 

some common variables were extracted from literature, they were summarized and simplified 

for adaptability after vetting by the research team. A mixed method research approach was 

adopted which involved an indicative and investigative approach to POE which provides an 

in-depth study of building performance and solution to problems was used to measure 

building users‘ experience of their learning environment. Also, questionnaires were sent to 

gather individual-level data through the responses of building users. A team of trained field 

assistants were sent to the five schools with structured questionnaires for data collection and 

oral interview. Analysis of the study data was done with the SPSS statistical package. POE 

deals with analysis of individual buildings, which can then be benchmarked when reliable 

and thorough approaches are used to collect data. Combining POE and interviews is to ensure 

a greater depth of qualitative and quantitative data and a contextual background to the 

environment of building users (see Yin, 1994; Amaratunga & Baldry, 1999; Turpin- Brooks 

& Viccars, 2006).  

The user satisfaction survey instruments is a simple 47-questions based on the OECD 

framework (see Table 3) questionnaire completed by the users (students and staffs) of the 

schools, who were randomly selected. A total of 1143 questionnaires were used for the 

analysis. In the questionnaires, which was based on a five-point Likert scale, the respondents 

were asked to rate the level of satisfaction of facilities and spaces in the schools. The impact 

of the facilities and space quality was also conducted using four point likert scale of level of 

frequency. Descriptive statistics were used for the analysis. Additional data was also 

collected using a scheduled interview to obtain data from the school staffs and students. 

 

STUDY AREA: 

Ikorodu is a city and local government area in Lagos State South-West Nigeria. Located 

along the Lagos lagoon, it shares a boundary with Ogun State. As of the 2006 census Ikorodu 

has an enumerated population of 535,619. Both public and private secondary schools are 

located in Ikorodu. However, in order to ensure homogeneity of the study sample, five public 

secondary schools were selected based on: mode of operation (senior secondary) and 

population (staff and student population above 60 and 2,000 respectively). The selected 

schools are: 

1. Zumratul Islamiyyah Senior Grammar School Igbogbo   (ZL) 

2. Yewa Senior Grammar School        (YEWA) 
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3. Ikorodu Senior Grammar School     (IKSNR) 

4. Ayangburen Senior High School     (AYANG) 

5. Lagos State Civil Service Senior Model College Igbogbo    (ISCS) 

The secondary schools selected are Lagos State government-owned schools and managed by 

Lagos State School Management Board. The schools were built between the 60s-90s. 

Zummuratul Islamiyah Grammar School was founded in 1960, located along Obafemi 

Awolowo way, Igbogbo. Lagos State Civil Service Model College Igbogbo located along 

Oba Omolaja road was founded in the year 1993.Also, Ayangburen Senior High School was 

established in 1972, Ikorodu Senior Grammar School was founded in 1960 and Yewa Senior 

Grammar School in 1982. 

 

 

Data analysis and presentation 

Characteristic of respondents 

 From Table 1, One thousand and forty seven (1047) students and sixty-two (62) teaching 

staffs responded to the questionnaires. Thirty-four (34) support staffs also participated in the 

survey. 

 

Table: 1 Questionnaire Respondents 

Participants Zl Yewa Iksnr Ayang Iscs Total 

Student 215 213 200 218 201 1047 

Teaching staff 15 12 11 12 12 62 

Support Staff 5 7 8 6 8 34 

Total 235 232 219 236 221 1143 

  

Face to face interviews were also conducted on forty (40) participants. The sample comprises 

ten (10) students, twenty (20) teachers and ten (10) support staffs (see Table 2). The 

questions asked were open-ended and it allowed the participants to share their experiences in 

the learning environment. 
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Table: 2 Interview Participants 

Participants Frequency Percent Cumulative Percent 

Student 10 25 25 

Teaching  staff 20 50 75 

Non-teaching Staff 10 25 100 

Total 40 100  

 

 

The users of the school spaces were strongly satisfied with goods vehicles access into their 

premises. They were neither satisfied nor dissatisfied on the issue of accessibility to students 

with disability and safety services. The students and staffs of the studied schools were also 

satisfied with private/public transport, pedestrians, economical disadvantaged students and 

bicycles accessibility. 

In Zl secondary school the respondents were dissatisfied with accessibility to safety services 

and students with disability. AYANG space users were also dissatisfied with access for 

disable students. 

All the five schools users were dissatisfied with the adequacy of the available space for 

current students and even for projected student‘s enrolment. Though, IKSNR secondary 

school users were neutral on the issue. For the learning spaces, all the secondary schools have 

shortcomings. The respondents were all dissatisfied with the learning space in their 

educational environment. The users were satisfied with the quality of natural lighting in their 

environment. They were neither satisfied nor dissatisfied with humidity control and the level 

of both internal and external noise experienced in their schools environment. They were 

strongly dissatisfied with the quality of furniture, and artificial lighting, level of maintenance, 

temperature control and new technology in their schools.  
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Table 3: Benefits of the space to its users 

Facility and space planning Zl 

Mean 

Yewa 

Mean 

Iksnr 

Mean 

Ayang 

Mean 

Iscs 

Mean 

Overall 

Mean 

Sig. 

A. Benefits of the space to users        

a.  Accessibility to all        

Economical disadvantaged students 3.50 3.80 3.60 3.40 3.20 3.50 0.79 

Students with disability 2.30 3.10 3.30 2.10 2.60 2.68 0.11 

Pedestrians 3.50 3.80 3.90 2.67 3.80 3.55 0.16 

Bicycles 3.20 3.50 3.30 3.90 3.90 3.56 0.01* 

Goods vehicles 3.70 4.44 4.30 3.30 3.70 3.88 0.09 

Private/public transport 4.00 3.40 4.20 3.90 3.70 3.84 0.33 

Safety services 2.30 3.30 3.00 3.00 2.80 2.88 0.25 

b.  Student capacity        

Adequately for current students 1.90 2.11 2.50 2.90 2.89 2.85 0.02* 

Adequate for projected students 

Enrolment 

2.00 1.44 2.60 1.89 2.40 2.02 0.25 

c. Learning spaces        

 Classrooms 2.80 1.30 2.10 2.00 2.40 2.12 0.03* 

 Library 2.60 2.00 1.44 1.89 2.10 2.02 0.25 

 Science and technology 

laboratories 

2.30 1.20 1.80 2.00 1.80 1.82 0.16 

 Workshops/studios 2.80 1.30 2.20 1.89 1.90 2.02 0.02* 

 Visual/industrial arts 1.90 1.50 1.80 2.33 2.20 1.94 0.48 

 Sports grounds 2.78 2.00 2.00 1.89 2.20 2.17 0.35 

 Athletic facilities 1.90 1.90 1.80 2.22 2.40 2.04 0.63 

 d. Level of Comfort within spaces       

 Quality of furniture 1.90 1.10 1.20 2.60 2.40 1.84 0.00* 

 Quality of lighting (natural) 3.50 4.50 4.50 3.80 3.80 4.02 0.07 

 Quality of lighting (artificial) 2.60 2.20 1.30 2.40 2.90 2.28 0.03* 

 Level of internal noise 3.10 3.22 3.50 3.60 3.40 3.37 0.77 

 Level of external noise 2.90 3.90 3.20 3.20 3.80 3.40 0.13 

 Level of maintenance 2.80 1.30 2.20 1.89 1.90 2.02 0.02* 
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 Temperature control 2.80 1.40 2.00 2.56 2.80 2.31 0.06 

 Humidity control 3.30 3.50 3.30 3.10 3.50 3.34 0.93 

 e. New technology 2.30 1.00 1.30 2.22 2.00 1.76 0.01* 

 f. Social spaces        

  Indoor spaces 3.60 3.50 3.60 2.90 3.80 3.48 0.55 

  Outdoor spaces 3.56 3.90 3.90 2.40 4.00 3.55 0.00* 

 g. Community use 3.50 4.11 3.60 2.60 3.90 3.53 0.04* 

 h. Symbolic 3.80 4.11 3.70 3.50 4.00 3.82 0.62 

  i. Aesthetic appeal 3.00 4.00 3.30 3.67 3.70 3.52 0.33 

  j. Educational resources 2.30 1.20 1.80 2.00 1.80 1.82 0.16 

 B. Spaces operational layout        

  Cost effectiveness 1.90 2.60 1.10 1.20 2.40 2.04 0.63 

  Management and operation   

systems 

2.30 3.30 3.00 3.00 2.80 2.88 0.25 

  Feedback loops 1.90 1.90 1.80 2.22 2.40 2.04 0.63 

 Design selection 2.30 1.30 2.00 1.00 2.22 1.76 0.01* 

C. Space provides a healthy and 

safe environment 

       

Potable water 2.60 1.60 1.70 1.78 2.60 2.06 0.06 

Sanitary facilities 2.60 1.20 1.90 1.44 2.30 1.90 0.02* 

Fire safety 3.20 3.10 3.50 3.50 3.50 3.36 0.86 

Emergency lighting 2.30 1.00 1.30 2.22 2.00 1.76 0.00* 

Secure design 3.10 3.50 3.70 2.80 3.40 3.30 0.31 

Building system 2.00 1.10 1.40 1.50 1.70 1.54 0.20 

Building material 2.80 1.40 2.00 2.56 2.28 2.31 0.06 

Building condition 2.50 1.90 1.20 2.50 2.80 2.18 0.00* 

Vehicular and pedestrian traffic 3.00 3.00 3.80 3.80 3.50 3.42 0.17 

D. Space is environmentally 

suitable 

       

Site planning 1.90 1.90 1.80 2.22 2.40 2.04 0.63 

Sustainable systems 1.10 1.40 2.00 2.56 2.28 2.31 0.06 

Sustainable methods and materials 1.60 1.78 2.60 2.60 1.70 2.06 0.06 

Note: strongly satisfied (5), satisfied (4), neutral (3) dissatisfied (2), strongly dissatisfied (1) 
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Outdoor social spaces in the institutions were accepted to be satisfactory. But the users were 

dissatisfied with indoor social spaces. The educational resources available in the schools were 

not adequate which makes the users dissatisfied. The respondents were satisfied with their 

schools aesthetic; it‘s symbol and community usage. The students and staffs expressed their 

strong dissatisfaction for cost effectiveness, design selection and feedback loops of the 

operational state of the spaces and facilities. Their expression for the management and 

operation systems in the school was neutral.  

 

In terms of health and safety provided by the educational spaces, the users expressed a high 

level of dissatisfaction with emergency lighting, building systems, sanitary facilities, potable 

water, building material and the condition of the buildings. They were neither satisfied nor 

dissatisfied with the risk prone by the vehicular and pedestrian traffic, lack of fire safety 

measures and secure design of the schools. The respondents agreed that the site planning of 

the schools were not a suitable environment. They also accepted that the schools 

environmental space is not sustainable in relation to systems, methods and material. 

 

Table 4: Impact of educational space quality  

Health and others complains Zl 

Mean 

Yewa 

Mean 

Iksnr 

Mean 

Ayang 

Mean 

Iscs 

mean 

Overall RII Rank Sig. 

Unruly behaviour 3.10 3.78 3.80 3.80 3.70 3.64 0.72 1  0.33 

Absenteeism 3.56 3.90 3.50 2.78 3.90 3.53 0.71 2  0.11 

Unethical practice 3.50 3.80 3.60 3.40 3.20 3.50 0.70 3  0.70 

Heat and discomfort 3.10 2.30 3.44 3.20 2.90 2.98 0.60 4  0.06 

Body pain  2.90 2.40 2.90 2.50 2.60 2.66 0.53 5  0.64 

Headache 2.80 2.20 2.50 2.20 2.10 2.36 0.47 6  0.40 

Cough 2.50 2.00 2.40 2.30 2.10 2.26 0.45 7  0.80 

Dizziness 2.60 2.10 1.80 2.30 2.20 2.20 0.44 8  0.34 

Suffocating due to over 

cowardice 

2.50 1.70 2.50 2.20 1.90 2.16 0.43 9  0.36 

Running nose or eyes 2.60 1.70 2.30 2.40 1.70 2.14 0.43 9  0.25 

Cold 2.20 2.50 1.60 2.50 1.70 2.10 0.42 11  0.03** 

Skin irritation 2.60 1.50 2.10 1.44 2.10 1.96 0.39 12  0.08 

Eye pain 2.80 1.80 1.60 1.40 2.00 1.92 0.38 13  0.00** 

Mental fatigue 1.50 1.40 2.40 1.33 2.10 1.75 0.35 14  0.01** 

Reduced memory 1.50 1.20 1.70 1.44 1.61 1.49 0.30 15  0.68 
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Table 4 shows the impacts of the educational spaces on the users. Unruly behaviour of 

students (0.72) is the most frequent occurrence experienced the Schools. Students and 

teachers absenteeism (0.71) and unethical practices (0.70) was also recorded to be very 

frequent behaviour exhibited in the five secondary schools studied. Unethical practices like 

trading in classrooms and offices, abusive communication, negligent to duty, lack of 

punctuality by staffs and so on were common attitudes in the educational environment. Heat 

and discomfort (0.60) and body pain (0.53) are health complains that are frequently 

experienced by the respondents. Health issues that show the level of significance in the study 

areas are eye pain, mental fatigue and cold. The three health issues thus were less frequently 

experienced by the respondents, their significance indicates that their occurrence have a great 

consequence and it‘s noticeable in the schools. 

 

Table 5.  Interview 

Interview questions asked 

In totality are you satisfied with the state and condition of the school facilities? 

What are the main adjustments you desire to be made in the future in the design of the 
school?  

Are you involved in the design stage of the school facilities or consulted during the decision 
process? 

If you are consulted or involved in the design team what would be your major contribution? 

Can the existing secondary school facilities meet up with the modern education challenges? 

 

The benefits of space to users are a vital consideration in the design and construction of any 

built environment. The level of education effectiveness is determined by the quality of the 

facilities in educational spaces that support or aid the learning process. From the interview 

conducted among the respondents. Most of the respondents were dissatisfied with the 

condition of the school buildings. Some of their views on the questions asked were stated 

below: 

 

 I am not yet satisfied with the state and condition of most of our facilities, thus the 

Lagos State government are doing their best to ensure that our school is well 

equipped and conducive for learning environment by giving us laboratories, new 

furniture‘s, first aid services and renovating of our buildings especially our 

classrooms and offices. 

 The main adjustment that I will desire to be made in the future design is to involve 

new technologies. 

 We are not involved in the design stage of the school. 
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 It depends on the ability of  the state government  to provide all the facilities that will 

be needed in the future especially the new innovation i.e new technology like I.C.T 

programmes and some of the schools that have problem of roads should be sought out 

urgently. 

 Actually we are trying to manage what we are having but it can still meet up to 45% 

of it‘s intend use. 

 I will ensure that the design of the school is up to standard. 

 I can‘t really say but I love new innovations. 

 Expansion of the compound or better still relocate to a better site. 

 

 

Discussion of findings 

It is evident that classrooms and laboratories/workshops/studios are not adequate for the 

current student population which is a noticeable problem. The inadequacy has led to 

overcrowding, heat and discomfort experienced in most of the schools. This is in support with 

the findings of Zubairu and Olagunju (2012). The students and the staffs agreed that the 

school design is not flexible and adaptable to accommodate modern educational technologies 

which are vital for an efficient learning process.  The inability of the school spaces to 

accommodate new technology was significant, that is an indication that the classrooms and 

offices are not flexible to the changing demand in educational deliverables. Also the quality 

of the furniture and artificial lighting are significant problems in the schools. This will have 

culminated to the body pain and eye pain experienced by the users of the spaces. The level of 

maintenance in the secondary schools is not sufficient; this has led to the appalling condition 

of the buildings this finding is in consonance with that of Asiyai (2012). The bad condition of 

school buildings makes the school environment unhealthy and unsafe to the students and 

staffs in accordance to Nakpodia (2012). In addition, sanitary facilities in the schools are at 

the state of disrepair and inadequate for purpose, the findings agree with the study of Zubairu 

and Olagunju (2012). All these factors may affect the students negatively psychologically and 

emotionally, leading to absenteeism and unruly attitudes. If the educational environment is 

not conducive students and staffs will prefer to stay at home or elsewhere than to be in the 

school premises. 

 

The five schools study lacks environmental sustainability. Most of the construction and 

material used were not sustainable. The site planning and design selection of some of the 

schools make their environment unsuitable for learning. The operational layout of the schools 

does not permit an effective and efficient utilisation of the schools spaces. The schools were 

more accessible to users but the roads in the schools are unpaved which makes access 

difficult in wet seasons. Then, there is a need to create a paved accessible roads network to 

the schools and within their premises. From observation, the outdoor spaces of the schools 

were not well kept, overgrown grasses are noticeable. Though, the community still utilise the 

outdoor spaces of some of the schools for social events, it does not have an impact on the 

aesthetic or beautification of the space. The users of the schools facilities and spaces believed 
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that there should be a forum that will allow them to contribute to the design of future 

buildings to be constructed. The interview also indicates that the existing infrastructure is not 

up to standard and its performance is below average of its intended use. 

 

 

  

Conclusions  

In Lagos, student enrolment in secondary schools is on the increase due to rural-urban 

migration and uncontrolled population growth. This has resulted into overcrowding and poor 

quality of educational spaces. Hence, there is need to evaluate the quality of educational 

spaces which is key to effective learning and teaching. Based on the results of the survey and 

subsequent interviews, it is evident that students and teachers are not satisfied with the 

educational facilities in the selected public secondary schools which are below the OECD 

standard. Also, it was found that the current state of facilities leads to unruly behaviour, 

absenteeism, and unethical practice. It can be inferred from the results that the current state of 

educational facilities within public secondary schools may be responsible for student‘s poor 

academic performance and social vices which are evident in the schools. Therefore, it is 

paramount for government and other stakeholders within the educational sector in Nigeria to 

make significant commitment aimed at improving facilities within schools (especially 

government-owned schools). Sustainable quality of educational spaces and facilities is vital 

to the socio-economic development of the nation; this is because education is the bedrock of 

globalization as the world tends towards knowledge economy. It must also be noted that due 

to the small sample size (i.e. number of schools covered) the results of the study may not be 

acceptable to generalize. Therefore, there is a need for further studies with larger samples 

which results can be utilised for benchmarking future infrastructural needs of secondary 

schools so at to improve facilities in existing schools in order to meet OECD education policy 

standard.   
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Education serves as the bedrock for future socio-economic development of any society. Student‘s 

learning behaviour and effectiveness is affected by functionality of educational buildings. During the 

lifecycle of a building its performance is affected by defects, hence, it is paramount to have effective 

maintenance policies and practices. Thus, in order to retain sustainable educational buildings, defects 

diagnosis and management is paramount. The study seeks to identity defects and their associated 

health issues in Lagos State Polytechnic campuses. The objectives were achieved using questionnaire 

survey, responses of 200 participants were coded and analysed with SPSS 17. The study reveals that 

plumbing installations, indoor environment and aesthetic related issues are critical problems that need 

attention in the institution. Based on the responses, heat, discomfort and body pain were significant 

health problems experienced by users of facilities. This is an indication of areas the management of 

the institution has to address in order to achieve its vision.  

 

Keywords: Defects, campus, educational buildings, facilities, Polytechnic 

 

 

Introduction 

Education provides critical manpower and expertise needed to develop the economy of any 

nation. In Nigeria, polytechnics are mandated to provide middle-level technical manpower 

for the industries. Learning which is  a critical element in education takes place indoor; so 

buildings are essential to educational institutions. A number of studies (Lair, 2003; Leung 

and Fung, 2005; & Bullock, 2007) have confirmed the positive correlation between the 

quality of school facilities and academic performance. Therefore, there is a need to assess 

building defects that affect users of academic buildings; this will ultimately enhance 

performance of users. 

Several studies have been conducted on maintenance and performance of buildings in 

Nigeria. For instance, Adebayo (1991) studied factors affecting maintenance of public 

buildings; Zubairu (2000) carried out a post occupancy evaluation of public office buildings; 

Adenuga (2008) studied the maintenance management practice in public hospital buildings; 

post occupancy evaluation of postgraduate hostel facilities at the University of Lagos was 

conducted by Adewunmi, Omirin, Famuyiwa and Farinloye (2011); and Okolie‘s (2011) 

study focused on performance evaluation of educational facilities in South-East Nigeria. All 

these studies have revealed that the condition and state of some institutional buildings in 

Nigeria are appalling and also highlighted the reasons for neglect of maintenance. There has 
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been few or no study that focused on defects in Polytechnic buildings in Nigeria, this study 

aims to address this gap. 

This study seeks to identify building defects and their related health complaints in Lagos 

State Polytechnic (LASPOTECH) campuses. In turn, the study will address the following 

questions: - What are the common building defects experienced by polytechnic building 

users? What are the critical defects experienced by polytechnic building users? What is the 

significant building defect related health complaint experienced by polytechnic building users 

based on their school affiliation? 

 

Previous studies on educational buildings 

A post occupancy evaluation of postgraduate hostel facilities was conducted (Adewunmi, 

Omirin, Famuyiwa and Farinloye, 2011) in university of Lagos. The study reveals that 

occupants are dissatisfied with internet facilities, noise from outside the building, common 

room space, interior design of the rooms, telephone system, cooking facilities and room 

temperature during the dry season. Also Okolie (2011) studied the facilities performance of 

five Federal universities in South-West Nigeria and found out that none of the aspect of 

indoor building environment is actually comfortable. He confirms that users are dissatisfied 

on issues regarding security and health, ventilation, noise and air quality, and level of 

cleanliness which does not facilitate effective learning process in the university system. But, 

in Olanrewaju (2012), analysis of defects in university buildings in Malaysia based on users 

perspective was carried out. He identified 32 building defects in which 20 defects were found 

to be very critical to the building users. The results of the study show that faulty electrical 

systems, faulty air conditioning system and roof damages were the defects requiring urgent 

maintenance. Olanrewaju, was also able to relate the defects condition to the well being of 

the users. Truly, building performance should be based on the condition of the facilities 

(defects) which determines the level of performance of such buildings. If a component is not 

defective, it‘s expected to perform optimally.  

 

Facilities and the workplace  

Buildings are meant to be occupied. Building users are the occupants utilizing it. Hence, the 

satisfaction perception of the end users is determined by the interaction between the facilities 

and the users. The satisfaction perception of the facility users is derived from the ability of 

the building to enhance performance,  environmental comfort and ultimately enhance staffs 

performance (Obiegbu, 2005). The issue of maintenance cannot be overemphasis in 

sustaining a functional building. Building maintenance function is not just to ensure the 

functionality of facilities at maximum efficiency, but to connect that performance to the user 
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requirements (Thompson, 1994). Lavy (2008), in her study on facility management practices 

in higher education buildings confirms that facility management can improve the physical 

performance and appearance of the building and its systems, it can also increase the level of 

satisfaction that the users feel while staying/working/teaching/learning in that building, 

improve the efficiency with which the building is maintained and operated. Even, indoor 

environments affect productivity and health problems and therefore worker performance 

(Marshall, Erica et al 2002; Fisk 2000). Building comfort level assessment play a critical role 

in influencing the health complaints and building general sufficiency level judgement of the 

employees and the health complaints level also has a significant effect on the building general 

sufficiency (Tarcan & Varol, 2004). According to Tarcan and Varol (2004) workplace 

environment condition, such as lighting, indoor air quality, ergonomics and acoustics, have 

gained attention as part of the growth in interest for internal and external customer 

satisfaction and a significant relationship between workers satisfaction and performance. It is 

vital then to diagnose any defective components that constitute the workplace environment 

condition.  

 

Study area 

Lagos State Polytechnic is a State Government owned institution and  currently operates from 

three campuses (Ikorodu, Isolo and Surulere). The institution was established by 

promulgation Lagos State Edict No. 1 of 1978, and on August 1, 1978, the School of 

Agriculture in Ikorodu was merged with the institution and the merger formed the nucleus of 

the present-day permanent site at Ikorodu. The Polytechnic operates five schools namely: 

School of Management and Business Studies (SM & BS), School of Engineering (SENG), 

School of Environmental Studies (SES), School of Agriculture (SOA) and School of 

Technology (SST). The institution has a staff of over 964 (academic and non-academic), a 

large student population, comprising 6,030 full-time and over 12,000 part-time students and 

52 accredited programmes in 31 academic departments across the various schools. The 

Polytechnic awards two classes of degree ordinary national diploma (OND) and higher 

national diploma (HND). 

 

 

Research methods 

A survey research approach method was adopted for the study. In which a questionnaire 

survey and observation was used to gather information on the state of condition of a 

Polytechnic campus facilities, from the users of the educational environment. The survey was 
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used to carry out a Post Occupancy Evaluation (POE) which provides a greater depth of 

qualitative and quantitative data and a contextual background to the building user‘s 

environment (Yin, 1994; Amarantunga & Baldry, 1999; Turpin- Brooks & Viccars, 2006; 

Proverbs and Gameson 2008). It must be noted that some of the study‘s variables were 

identified from previous studies (Olanrewaju, 2012; Adewunmi et al 2011; & Adenuga, 

2008). An investigative POE was done to identify building defects and related health 

complaints of users. Questionnaire was developed and used to gather individual level data 

from the facilities users (students (full time) and staffs); this is similar to the method used in 

Olanrewaju‘s (2012) study on defects in Malaysian Universities. Thirty-five (35) defects and 

twelve (12) related health complaints were identified as study‘s variables. The questions were 

based on a four-point Likert scale; the respondents were asked to rate the level of criticality 

of the defects in the buildings and the significance of the related health complaints 

experienced within the environment. 

 

Data analysis and characteristics of study population 

The mean scores obtained from Statistical Package for Social Scientist (SPSS) were ranked 

and used to address survey questions.  Descriptive statistics was employed to analyse the 

perception of respondents experienced based on their schools. Based on the mean scores the 

factors are classified as follows: very critical (4.00-3.50), critical (3.50-2.51), less critical 

(2.50-1.51), and not critical (1.50-1.00). This classification serves as a means of identifying 

critical defects that affect users. 

A total of 250 questionnaires were administered on the building users. In all, 200  

questionnaires were used. This is a response rate of 80 per cent, which is considered 

satisfactory to report these findings. Table 1, shows the distribution of the respondents in 

terms of designation. The analysis revealed that 82.5% students, 10% academic staffs and 

7.5% non-academic staffs participated in the survey. 

Table 1: Respondents profile 

Participants Frequency Percent 

Students 165 82.5 

Academic Staffs 20 10 

Non- academic staffs 15 7.5 

Total 200 100 

 

Results 

The user‘s perception survey on the level of critically of building defects in the school was 

examined. Table 2, summaries the mean scores of the user‘s perception of the facility defects 
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in each school in the Polytechnic and the overall mean for the institution. The mean score for 

each criterion (defect) range from 3.70-1.80. 

School of Management and Business Studies (SM & BS): The results reveal that faulty water 

closet and overflow of water caused by it were very critical in the school. Damaged water 

taps and faded paint were also identified to be very critical in the school and requires urgent 

maintenance. Door and window frames, rough connection of air condition duct pipes, cob 

webs in classroom, defaced  walls, and dampness on toilet walls were considered to be 

critical in nature and needs attention. 

School of Engineering (SENG): According to Table 2, dampness on toilet walls, damaged 

water taps and water closet, un-drained toilet floor water, burnt fluorescent lamps , faded 

paints, cob webs in the workshop and laboratory were critical defects in the learning 

environment that requires attention. 

School of Environmental Studies (SES): In the school, dampness on toilet walls, damaged 

water taps and water closet, pipe leakages, overgrowth of green areas, defaced  walls, rough 

connection of air conditioners duct pipes, damage ceiling in classrooms, cob webs in offices, 

workshops and classrooms, Damaged class boards, door and window frames, air 

conditioners, electrical installations, door locks, internal doors and roof covering were all 

critical defects in the school as perceived by the respondents. 

 

Table 2: Building defects in educational infrastructure.  

Defects in School 

buildings 

SM & BS SENG SES SST SOA Overall 

Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank 

Overflow of W.C 

water 

3.70 1 2.70 6 2.90 8 3.10 1 2.90 1 3.00 1 

Un-drained toilet 

floor water  

3.20 7 2.80 3 3.20 1 3.10 1 2.70 4 3.00 1 

Damaged water taps 3.60 3 2.90 2 3.10 2 2.70 19 2.50 14 2.90 3 

Damage water 

closets 

3.70 1 2.80 3 3.00 4 2.90 7 2.50 14 2.90 3 

Defaced of walls 

with poster 

3.10 9 2.50 14 3.00 4 3.10 1 2.70 4 2.90 3 

Dampness on toilet 

wall 

3.00 13 3.10 1 3.10 2 3.00 6 2.60 8 2.90 3 

Faded paint 3.50 4 2.70 6 2.70 26 2.90 7 2.70 4 2.80 7 

Overgrown of green 

areas 

3.00 13 2.40 21 3.00 4 2.80 13 2.80 2 2.80 7 

Damaged door and 

window frames 

3.30 5 2.50 14 2.80 16 2.90 7 2.60 8 2.80 7 

Cob web in 

classroom 

3.10 9 2.40 21 2.90 8 2.80 13 2.80 2 2.80 7 

Cob web in 

workshop 

2.90 16 2.80 3 2.90 8 2.80 13 2.60 8 2.80 7 

Damaged door locks 2.90 16 2.60 10 2.80 16 2.80 13 2.30 25 2.70 12 
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Damage ceiling fans 3.00 13 2.60 10 2.90 8 2.70 19 2.50 14 2.70 12 

Burnt and damage 

fluorescence 

2.90 16 2.70 6 2.60 31 2.90 7 2.50 14 2.70 12 

Dampness on 

classroom wall 

2.90 16 2.50 14 2.70 26 2.90 7 2.50 14 2.70 12 

Failed furniture & 

fitting 

3.30 5 2.50 14 2.90 8 2.70 19 2.50 14 2.70 12 

Pipe leakages 3.10 9 2.50 14 3.00 4 2.50 27 2.20 30 2.70 12 

Electrical 

installation 

3.10 9 2.40 21 2.80 16 2.70 19 2.60 8 2.70 12 

Damage air 

conditioners 

2.90 16 2.10 32 2.80 16 3.10 1 2.50 14 2.70 12 

Damage classroom 

ceiling 

2.80 23 2.40 21 2.90 8 3.10 1 2.40 22 2.70 12 

Cob web in 

laboratory 

2.80 23 2.60 10 2.80 16 2.60 24 2.60 8 2.70 12 

Damaged internal 

door 

2.80 23 2.60 10 2.80 16 2.70 19 2.00 32 2.60 22 

Dust accumulation 2.80 23 2.50 14 2.60 31 2.80 13 2.50 14 2.60 22 

Deteriorated floor 

finished 

2.90 16 2.30 27 2.70 26 2.50 27 2.70 4 2.60 22 

Rough connection 

of air conditioner 

duct pipes 

3.20 7 2.10 32 2.90 8 2.20 30 2.60 8 2.60 22 

Damaged ceiling in 

offices 

2.80 23 2.30 27 2.70 26 2.90 7 2.30 25 2.60 22 

Broken windows 

and damage window 

railing 

2.90 16 2.70 6 2.70 26 2.60 24 2.00 30 2.50 27 

Dampness on office 

wall 

2.80 23 2.20 29 2.80 16 2.60 24 2.30 25 2.50 27 

Damage class board 2.80 23 2.20 29 2.80 16 2.50 27 2.30 25 2.50 27 

Cob web in offices 2.30 35 2.40 21 2.50 33 2.80 13 2.30 25 2.50 27 

Damage roof 

covering 

2.60 31 2.50 14 2.80 16 2.20 30 1.90 35 2.40 31 

Improper car 

parking 

2.70 30 2.20 29 2.80 16 2.10 33 2.40 22 2.40 31 

Un drained water on 

road/ car parks  

2.40 32 2.10 32 2.90 8 1.80 35 2.40 22 2.30 33 

Plant grow/algae on 

wall and roof top 

2.40 32 2.40 21 2.50 33 2.00 34 2.20 30 2.30 34 

Wall cracks 2.40 32 1.90 35 2.40 35 2.20 30 1.90 34 2.20 35 

Note: M- Mean score R- Ranking 

 

           

School of  Technology (SST.): The respondents perceived as critical defects; overflow of W.C 

water, un-drained toilet floor water, defaced of walls, faulty air conditioners, damage ceiling, 

water closets, offices ceiling, doors and windows frame and overgrowth of green areas and so 

on (see Table, 2). 
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School of Agriculture (SOA.): The defects identified in the school as critical were overflow of 

W.C water, overgrowth of green areas, cob webs in classrooms, faded paint, un-drained toilet 

floor water, defaced of walls, deteriorated floor finish, internal doors, broken windows and 

damage railings.  

 In general, the overall weight of the building defects as perceived by users of the institutional 

facilities as shown in Table 2, it reveals that overflow of W.C water (3.00) and un-drained 

toilets floor water (3.00) are the most critical defects. Also dampness on toilet walls (2.90), 

damage water taps (2.90), water closet (2.90) and defaced  walls with posters (2.90) were 

other critical defects noted in the educational buildings. Defects like roof covering (2.40), 

wall cracks (2.20), un-drained water on road and parks (2.30), and plant/algae growth on wall 

and roof top (2.30) were considered to be less critical in the institution. In addition, most 

noticeable defects in the campus are damage water taps, water closets, air conditioners and 

roof covering, and also broken windows with railings, rough installation of AC systems, and 

water logged  road and car parks (see Table 3). 

From Table 4, the sick building syndromes experienced by users of the Polytechnic campuses 

were highlighted. In the School of Management and Business Studies (SM & BS), heat and 

discomfort (3.50) is very significant. The respondents noted that heat and discomfort 

experienced in other schools of the Polytechnic is significant. According to the survey 

headaches experienced in the institution is significant in both School of Technology (Sch. 

Tech), with 3.00 mean score and SM & BS with 2.80 mean score. Also, over-crowdness in 

classrooms has makes suffocating complaints significant in SM & BS (2.70) and SES 

(2.50)(Also, classrooms being over crowded has made suffocating complaints 

significant…..).  Bad furniture‘s also contributes to the users complaints of body pains which 

are significant in SM & BS (2.50), Sch. of Tech. (2.80), SES (2.70), and SENG (3.10) but 

less significant in SOA. with 2.20 mean score. In overall, the significant sick building 

syndromes experience in the Polytechnic were heat and discomfort (3.00), body pains due to 

bad furniture‘s (2.70) and headache (2.50). However, heat and discomfort (sig. 0.02) is more 

synonymous in the learning environment (see Table 4).  

There are about 18,100 students in Lagos State Polytechnic in an academic year for full time 

and part time programmes. The climatic condition of Lagos State is hot tropical with high-

relative humidity. This is an indication that buildings in the State are exposed to invariable 

weather condition such as rain, wind, solar radiation and atmospheric pollution which are all 

vital agents of maintenance generator. The Polytechnic buildings for SES, SENG, and SST. 

are characterised with frame structures, solid bricks, cement and sand mortar bed and joints. 

The doors are in timber joinery either flush or panel type, while the windows are of glass and 

aluminium sliding or projected. SM & BS and SOA are characterised with sandcrete block 

structure, with cement and sand mortar bed joints. The windows and doors are in glass and 

aluminium and timber joinery. The floors are mainly finished in PVC tiles, terrazzo and 

ceramic tiles on screeded bed. The sanitary appliance and fitting are ceramic wares connected 
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with PVC pressure pipes. The walls of the sandcrete blocks structure were plastered and 

rendered in cement and sand prepare to emulsion paints where the bricks structure where un-

plastered. The buildings are predominately roofed in asbestos or aluminium sheets. 

Electricity supply by Power Holding Company of Nigeria PLC (PHCN) but due to 

inconsistent power supply, the Polytechnic provides a standby power generator for each 

school and other buildings such as ICT centre, administrative,  library and so on. Water 

supply is also generated by the Polytechnic; each school has its water mains 

 

Table 3: Significance of building defects 

Defects in School buildings SM & BS 

Mean 

SENG 

Mean 

SES 

Mean 

SST 

Mean 

SOA 

Mean 

Overall 

Mean 

F Sig. 

Overflow of W.C water 3.70 2.70 2.90 3.10 2.90 3.00 1.83 0.13 

Un-drained toilet floor water  3.20 2.80 3.20 3.10 2.70 3.00 0.73 0.58 

Damaged water taps 3.60 2.90 3.10 2.70 2.50 2.90 3.04 0.02* 

Damage water closets 3.70 2.80 3.00 2.90 2.50 2.90 2.99 0.02* 

Defaced of walls with poster 3.10 2.50 3.00 3.10 2.70 2.90 1.22 0.31 

Dampness on toilet wall 3.00 3.10 3.10 3.00 2.60 2.90 0.70 0.59 

Faded paint 3.50 2.70 2.70 2.90 2.70 2.80 1.58 0.19 

Overgrown of green areas 3.00 2.40 3.00 2.80 2.80 2.80 1.21 0.31 

Damaged door and window frames 3.30 2.50 2.80 2.90 2.60 2.80 1.19 0.32 

Cob web in classroom 3.10 2.40 2.90 2.80 2.80 2.80 1.01 0.41 

Cob web in workshop 2.90 2.80 2.90 2.80 2.60 2.80 0.42 0.80 

Damaged door locks 2.90 2.60 2.80 2.80 2.30 2.70 1.35 0.26 

Damage ceiling fans 3.00 2.60 2.90 2.70 2.50 2.70 0.95 0.43 

Burnt and damage fluorescence 2.90 2.70 2.60 2.90 2.50 2.70 0.63 0.64 

Dampness on classroom wall 2.90 2.50 2.70 2.90 2.50 2.70 0.85 0.49 

Failed furniture & fittings 3.30 2.50 2.90 2.70 2.50 2.70 1.66 0.17 

Pipe leakages 3.10 2.50 3.00 2.50 2.20 2.70 2.17 0.08 

Electrical installation 3.10 2.40 2.80 2.70 2.60 2.70 1.07 0.38 

Damage air conditioners 2.90 2.10 2.80 3.10 2.50 2.70 2.66 0.04* 

Damage classroom ceiling 2.80 2.40 2.90 3.10 2.40 2.70 2.07 0.09 

Cob web in laboratory 2.80 2.60 2.80 2.60 2.60 2.70 0.28 0.89 

Damaged internal door 2.80 2.60 2.80 2.70 2.00 2.60 2.22 0.07 

Dust accumulation 2.80 2.50 2.60 2.80 2.50 2.60 0.45 0.77 

Deteriorated floor finished 2.90 2.30 2.70 2.50 2.70 2.60 1.04 0.39 

Rough connection of air 

conditioners duct pipes 

3.20 2.10 2.90 2.20 2.60 2.60 3.49 0.01* 

Damaged ceiling in offices 2.80 2.30 2.70 2.90 2.30 2.60 1.13 0.35 

Broken windows and damage 

window railing 

2.90 2.70 2.70 2.60 2.00 2.50 2.58 0.04* 

Dampness on office wall 2.80 2.20 2.80 2.60 2.30 2.50 1.60 0.18 

Damage class board 2.80 2.20 2.80 2.50 2.30 2.50 1.11 0.36 

Cob web in offices 2.30 2.40 2.50 2.80 2.30 2.50 0.75 0.56 

Damage roof covering 2.60 2.50 2.80 2.20 1.90 2.40 2.60 0.04* 

Improper car parking 2.70 2.20 2.80 2.10 2.40 2.40 2.42 0.05* 

Un drained water on road car parks  2.40 2.10 2.90 1.80 2.40 2.30 4.62 0.00* 

Plant grow/algae on wall and roof 

top 

2.40 2.40 2.50 2.00 2.20 2.30 0.86 0.49 

Wall cracks 2.40 1.90 2.40 2.20 1.90 2.20 1.05 0.39 
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Three campuses operated by the Polytechnic are located in different district of Lagos State. 

The maintenance department (works and housing) is located on the main campus in Ikorodu. 

Their primary assignment is to monitor, inspect and maintain the diverse disparity facilities of 

the Polytechnic.  

 

Table 4: Sick building syndromes experience in the Polytechnic buildings. 

Building related illnesses SM & BS 

Mean 

SENG 

Mean 

SES 

Mean 

SST 

Mean 

SOA 

Mean 

Overall 

Mean 

 

F Sig. 

Headache 2.80 2.30 2.30 3.00 2.30 2.50 1.43 0.23 

Eye pain 2.10 1.90 2.30 1.80 1.70 2.00 1.04 0.39 

Cough 2.40 2.10 2.30 2.40 2.00 2.20 0.83 0.51 

Dizziness 2.30 2.50 2.40 2.30 2.20 2.40 0.27 0.90 

Heat and discomfort 3.50 3.30 2.70 3.20 2.60 3.00 3.14   0.02* 

Body pain  2.50 3.10 2.70 2.80 2.20 2.70 1.83 0.13 

Cold 2.00 2.30 2.30 2.20 2.30 2.20 0.35 0.84 

Suffocating due to overcrowding 2.70 2.40 2.50 2.30 2.30 2.40 0.38 0.82 

Running nose or eyes 2.30 2.60 2.30 1.90 2.20 2.20 1.43 0.23 

Skin irritation 2.30 1.60 2.20 1.50 2.00 1.90 2.14 0.08 

Mental fatigue 1.80 1.90 2.20 2.30 1.60 2.00 1.00 0.41 

Reduced memory 1.60 1.70 1.90 1.60 1.60 1.70 0.51 0.73 

 

 

From the result the school of Business and Management building facilities were in a critical 
condition this may be due to the age, usage, weather and lack of maintenance. Overstretch of 
the facilities is caused by the explosion in students enrolment for commercial programmes. 
This has a detrimental effect on the users in terms of heat and discomfort, headache and 
suffocating complaints due to overcrowding. Failed furniture and fitting is also prominent in 
the school which causes body pain experience by the students and staffs of the Polytechnic. 
Damaged air conditioners and ceiling fans in both offices and classrooms respectively, also 
causes heat and discomfort to the facilities users. Cough, cold, running nose or eyes and eye 
pain experience by the respondents maybe due to the damage openings in the buildings which 
exposed the users to adverse atmospheric condition such as dust, pollution and so on. Skin 
irritation illness experienced maybe due to mould /algae growth on damp walls especially in 
the toilets, offices, corridors and some classrooms. Damaged classroom boards, cob webs and 
dust in the learning spaces can hinder learning process, either the rate of assimilation on the 
part of the students or the teachers teaching pattern. Pipe leakages are ranked high by the 
respondents. Often overflow water-closet and pipe leakage caused disruption, frustration and 
irritation in toilet areas for both students and staffs. The facilities users also measured 
damaged internal doors and locks as critical. The functional requirement of a door for 
privacy, protection, safety and security is paramount in the school environment. 

 

 

Conclusions 
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This paper has been concerned with defects in a Polytechnic campus based on user‘s 
perception. The identification of critical defects can assist in the maintenance management of 
the Polytechnic buildings. The level of criticality of the defects will aid the maintenance 
department in setting priority of the urgency of maintenance need of each component. Also, 
dwindled maintenance budget can be effectively allocated and utilised on the bases of 
maintenance needs.  

The study shows that the condition of the facilities in the Polytechnic is appalling. 
Maintenance of the Polytechnic facilities needs to be addressed on time. That is, prompt 
attention should be given to the maintenance of identified defects especially the sanitary 
systems, indoor environment, security and aesthetic issues. Conducive learning environment 
can only be attained with functional facilities. Campus user‘s satisfaction depends on the 
functionality of such facilities provided. The Polytechnic or any educational institutions 
cannot achieve her vision and mission with dysfunctional facilities. Therefore, it is mandatory 
for any educational institution to sustain their infrastructural facilities through an effective 
maintenance system. Hence, defects diagnosis and management is paramount to maintain a 
sustainable academic built-environment, on which sustainable education is hinged. 
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The role of town planning agencies in disaster risk reduction is very vital to emergency management 

efforts. Over the years, attention has been on post-disaster management efforts. This paper assesses 

the preparedness of the two major Town Planning agencies that are strategic in achieving Disaster 

Risk Reduction Objectives in Kebbi, Sokoto and Zamfara States. The Urban Development Authority 

and the Ministry of Lands, Housing and Urban Development of these states were assessed and found 

that both agencies are being involved in disaster risk reduction in one way or the other. While the 

Urban Development Authorities rely on development control measures to prevent or mitigate disaster, 

Ministry of Lands on the other hand is concerned about monitoring of land uses to ensure 

development conforms to the provision guiding layouts produced for development purposes. Disasters 

that are given consideration in North West are windstorm, flooding, drought and rainstorm. The study 

revealed that there is no profound collaboration between the agencies and the National Emergency 

Management Agency on disaster risk reduction objectives. Also, the absence of vital department or 

unit dedicated to disaster planning indicates lack of deliberate efforts toward prevention of disasters. 

This study recommends adequate inter-agency collaboration and the incorporation of town planning 

methods into disaster risk reduction as well as the need for adequate requisite skills development to 

ensure professionalism in the business of disaster risk reduction. 

 

Keywords: Disaster Risk Reduction, Hazards, Vulnerable, Preparedness  

 

 

INTRODUCTION 

Every year, more than 200 million people are affected by disasters caused by natural hazards, 

such as droughts, floods, cyclones, earthquakes, landslides and other natural phenomena. 

Global warming, environmental degradation, rapid urbanization, increased population 

densities and their concentration on hazard prone areas make the impact of natural hazards 

even worse. The consequences of these trends are especially important in developing 

countries like Nigeria, which are often effected disproportionately by natural hazards. In 

January 2005, the world Conference for Disaster Reduction in Kobe called for a stronger link 

between international development goals and disaster risk reduction.Recognizing the growing 

developmental losses resulting from natural disasters, 168 nations have collectively called 

upon international development agencies, financial institutions and other relevant 

stakeholders through the Hyogo Framework of Action (HFA). The Framework (HFA) is 
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aimed at Building the Resilience of Nations and Communities to Disasters by integrating 

disaster risk reduction considerations into developmental assistance frameworks and poverty 

reduction strategies.One of the strategic goals of the HFA is to strengthen the ―integration of 

disaster risk considerations into sustainable development policies, planning and programming 

at all levels, with a special emphasis on disaster prevention, mitigation preparedness, and 

vulnerability reduction‖. Converting the HFA into practice will require a rethink by the 

professional bodies, like physical planning, civil engineering and architecture, about their 

fundamental concerns and government‘s concerted efforts to invest in developmental 

programmes with emphasis on disaster risk reduction. 

The spate of natural and man-made disasters in Nigeria in recent years calls for a paradigm 

shift in disaster management from post disaster management efforts to disaster risk reduction. 

Communities do not have to wait for disaster to occur before actions follow, but they can 

plan in anticipation of disaster based on the identifiable hazards and vulnerable situation of 

the respective communities. Post disaster management only focuses on mere dolling out of 

relief materials to victims of disasters, while disaster risk reduction is a more pro-active 

measure of disaster mitigation, prevention and risk reduction by deliberate activities of 

professional agencies, individuals and communities. Planning can be viewed as a method of 

decision making that identified goals and ends, determine the means and programme which 

are thought to achieve these ends .  

Accordingly, town planning can be defined as the art and science of ordering the use of land 

character and the siting of building and communication routes so as to secure the maximum 

degree of economy, convenience and beauty. Therefore the desirable end of town planning 

endeavour is an aesthetically pleasing environment. 

Town planning is a future oriented problem solving strategy within a defined area. Town 

planning is tailored to set goals based on the images of the desired future. Policies are 

designed and plans are implemented to guide the system towards the goals, or to change the 

existing system if it cannot achieve the goals. 

Strategic activities by various town planning agencies are tools for disaster risk reduction. For 

our cities to cope with the growing increase in population, population shifts, increase 
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technological development, there is the constant need for institutions responsible for the 

promotion of sustainable cities to be more pro-active in proffering disaster risk reduction 

measures. 

The two major town planning bodies responsible for the control of development, promotion 

of healthy environment and the maintenance of orderly city growth are selected for this 

research. These agencies include Kebbi Urban Development Authority (KUDA), Sokoto 

Urban Development Authority (SUDA), Zamfara Urban and Regional Planning Board and 

Ministry of Lands and Housing Kebbi State, Ministry of Lands and Housing Sokoto State and 

Ministry of Housing and Urban Development Zamfara State. The activities of these town 

planning agencies are critical as they are preventive and targeted at risk reduction.  

Key definitions in Disaster Management 

The United Nations International Strategy for Disaster Reduction in 2007 and 2009 defined 

key terminologies in disaster risk reductionas follow: 

Disaster: Disaster is a serious disruption of the functioning of a community or a society 

involving widespread human, material, economic or environmental losses and impacts, which 

exceeds the ability of the affected community or society to cope using its own resources.  

 

Hazards: Hazard is a dangerous phenomenon, substance, human activity or condition that 

may cause loss of life, injury or other health impacts, property damage, loss of livelihoods 

and services, social and economic disruption, or environmental damage.  

Vulnerability: This is the characteristics and circumstances of a community, system or asset 

that make it susceptible to the damaging effects of a hazard. 

Disaster Risk Reduction: The concept and practice of reducing disaster risks through 

systematic efforts to analyze and manage the causal factors of disasters, including through 

reduced exposure to hazards, lessened vulnerability of people and property, wise 

management of land and the environment, and improved preparedness for adverse events.  

Preparedness: Preparedness is the knowledge and capacities developed by governments, 

professional response and recovery organizations, communities and individuals to effectively 
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anticipate, respond to, and recover from, the impacts of likely, imminent or current hazard 

events or conditions.  

 

Urbanization, Vulnerability and Disaster Risks Reduction in Nigeria        

According to the National Center for Biotechnology Information (NCBT), US National 

Library of Medicine, Nigeria is described as having the highest population in sub-Saharan 

Africa in 1991 and as being the 10
th

 largest country in the world. Continued population 

growth will make Nigeria the fourth most populated country in 2030 after China, India and 

the US. The crude birth rate of 46/1000 population and the crude death rate of 15/1000 makes 

Nigeria one of 12 out of 40 countries in sub-Saharan Africa with a high growth rate. Growth 

rates are higher in urban than satellite towns or inner cities and rural areas. The country had 

39.3% of the population living in urban areas by 1995 and is expected to have 62% by 2025 

(Orubuloye, 1995).  and in substandard shelters and neighborhoods. Similarly, poor civil 

works and inefficient town planning practices have all combined to produce shanty towns and 

incessant building collapse in most Nigerian cities. 

In Nigeria, the National Emergency Management Agency (NEMA) is responsible for the 

coordination of disaster management all over the country. One major focus in emergency 

vanguard is the pursuit of disaster risk reduction.  At the state and local government level, the 

State Emergency Management Agency (SEMA) and the  

 

Disaster Planning and Disaster Risk Reduction 

Prevention is the first step in the Pre-Disaster Risk Reduction Phase.it is designed to forestall 

the occurrence of, or neutralize hazards‘, negative impact on communities. Prevention 

measures entails prohibitive legislations like the town planning and building regulations, 

environmental conservations, public enlightenment and education. To address the 

consequences of hazards, disaster risks and vulnerabilities, adequate disaster management 

plan is needed to address issues of prevention, mitigation, preparedness/ response and 

recovery. Professional town planners, engineers, architects, surveyors, builders, 
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administrators, and disaster managers must work collaboratively and iteratively to produce 

structurally sound and safe human settlements.    

DISASTER RISK REDUCTION OBJECTIVES 

The Nigeria Plan of Action for Disaster Risk Reduction by NEMA is: 

 Identification of natural/ man-induced hazards and risk assessment 

 Improvement of capabilities of communities to predict disaster and proffer early 

warnings 

 Enhancement of public awareness on disaster prevention and mitigation 

 Strengthening of disaster mitigation capabilities and preparedness of individuals and 

communities 

 Ensuring reduction in the vulnerability of the communities 

 Embarking on activities that will promote livelihoods, poverty reduction and 

community resilience 

 Enhancement of the capabilities of SEMAs (State Emergency Management 

Agencies), SEMCs (State Emergency Management Committees), LGAs (Local 

Government Areas) and communities.  

 Mainstreaming of Disaster Risk Reduction into NEEDS II Mainstreaming of Disaster 

Risk Reduction into school curricula, in-service training and tertiary institution 

courses. 

Town Planning Mitigation Approaches for Disaster Risk Reduction 

Different mitigation approaches for disaster risk reduction or disaster resistant planning are 

discernable. Sheik (2001) identified three major integrative approaches; this include 

i. Integrated planning, 

ii. Local planning and integration, and 

iii. Participatory planning approach 

While Sheik (2001) suggested that approaches look like a workable localized planning 

strategies, Geis (1996) suggested a more holistic practice for effective disaster resistant 
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planning approaches, which embraces: Sustainable Development Planning, Community 

Investment and Pre-event Planning. 

Available records of disasters in the North West of Nigeria show that the common disasters 

that happened in the area comprise of Windstorm, Flood, drought and rainstorm (NEMA, 

2012).   

 

 

 

 

 

TABLE 1: NEMA RECORD OF DISASTERS IN THE NORTH WEST IN 2012 

S/N STATE TYPE OF DISASTER EFFECTS AREAS 

AFFECTED 

1. KEBBI Windstorm 

 

Loss of 2 lives and 

destruction of properties 

Yauri 

 

Flood  Loss of 2 lives , destruction 

of houses & displacement of 

1,445 persons 

Kebbi  

2. SOKOTO Windstorm Destruction of houses Fakku, 

Gudurrega of 

Yabo & 

Dogondaji, 

Tambuwal 

 

Drought 

 

 

 

Shortage of foodstuff, 

livestock dying of hunger & 

displacement of 15,114 

persons 

Gwadabawa/ 

Illela LGA 

Flood Displacement of persons and 

destruction of properties 

Wamakko, 

Tangaza & 

Kware LGAs 

3 ZAMFARA 

 

 

 

 

 

 

 

Wind/ Rainstorm Loss of lives, destruction of 

properties & displacement of 

persons 

Maradun 

Wind/ Rainstorm   

Destruction of 656 houses 

and displacement of persons 

Shinkafi 

Source: NEMA Annual Report (2012) 
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STATEMENT OF RESEARCH PROBLEM 

Town planning agencies have not found a central role in disaster management despite its 

primary responsibility of determining city form and structure. The approach by various 

stakeholders involved in disaster management over the years do not take advantage of the 

vital role of town planning agencies responsible for the planning and management of towns 

and rural areas that are often affected by all kinds of disasters. The role of Town Planning 

which is concerned with ordering the use of land and the siting of building so as to create 

order, convenience and aesthetics, over the years need to be assessed to ascertain 

preparedness in emergency situation. The agencies‘ roles are indispensable in disaster 

planning. Town planning tools when adequately employed are appropriate instruments in 

disaster risk reduction; hence, it is cheaper to prevent or minimize the occurrence of disasters 

than attending to post-disaster impacts.  

 

OBJECTIVE 

Following from the preceding section, the objective of this paper is to assess the preparedness 

of town planning agencies in disaster risk reduction in North West Nigeria with the view of 

advancing pro-active measures for improvement where necessary.  

METHODOLOGY 

Two of the major town planning institutions here referred to as ‗Agencies‘ in three (3) states 

of the North East namely Kebbi, Sokoto and Zamfara were selected for this assessment The 

institutions are the Urban Planning Authority and the Ministry of Land and Housing of the 

three states. The assessment of the agencies preparedness is on some carefully selected 

functions of these agencies as they relate to disaster risk reduction as well as disaster 

management in its entiret. Activities were classified based on those that deal with pre-disaster 

efforts and post-disaster planning. 

BRIEF OVERVIEW OF THE STUDY AREA 

Location, Population and History 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 268  

 

The study area comprising of Kebbi State, Sokoto State and Zamfara State all lie to the 

extreme North West part of Nigeria. These states made up the then Sokoto State of 1976. 

Kebbi State and Zamfara State were created out of Sokoto State in 1991 and 1996 

respectively. Sokoto State, popularly referred to as Seat of the Caliphate, covers an area of 

28,232.37 square kilometers and has a population of 3,702676 (2006 census figure). Kebbi 

State as a whole is located approximately between Latitudes 10
o
 and 30

o
N and Longitudes 3

o
 

and 6
o
W. It occupies most of the western and southern portions of the former Sokoto State. 

 Zamfara state covers an area of 35,711 square kilometres and lies at latitude 12° 10‘ north 

and longitude 6° 15‘ east. Its population is approximately 3,278,873 (2006 census figures) 

These states traces their origin to the Sokoto caliphate founded in 1809 by Shehu Usman dan 

Fodio, the leader of the Fulani jihadists who overthrew the Hausa states of Gobir, Kano, 

Katsina and Kanem-Borno. In 1903, the empire was conquered by the British and became 

part of the Northern Region in 1954. In 1976, Sokoto State was created out of the then North 

Western State. Subsequently, Kebbi state and Zamfara State were later carved out as distinct 

states.   

 

TABLE 2: LEVEL OF PREPAREDNESS OF MINISTRY OF LANDS 
KEBBI STATE SOKOTO STATE ZAMFARA STATE 

Organized 

Action 

Targeted 

Impact 

Preparedn

ess 

Organized 

Action 

Targeted 

Impact 

Prepared

ness 

Organized 

Action 

Targeted 

Impact 

Preparednes

s 

Department 

for Disaster 

Planning 

Concise 

planning in 

anticipation 

of 

emergencie

s 

No Department 

for Disaster 

Planning 

Concise 

planning in 

anticipation 

of 

emergencie

s 

No Department 

for Disaster 

Planning 

Concise 

planning 

in 

anticipatio

n of 

emergenci

es 

No 

Department 

for Public 

Relation  

Sensitizing 

the Public 

No Department 

for Public 

Relation 

Sensitizing 

the Public 

No Department 

for Public 

Relation 

Sensitizin

g the 

Public 

No 

Developmen

t Control 

Activities 

Prevent/ 

Mitigate 

Disasters 

No Developme

nt Control 

Activities 

Prevent/ 

Mitigate 

Disasters 

No Developmen

t Control 

Activities 

Prevent/ 

Mitigate 

Disasters 

No 

Preparation 

of Layouts  

Guide 

Town 

growth/ 

create 

Order 

Available Preparation 

of Layouts  

Guide 

Town 

growth/ 

create 

Order 

Availabl

e 

Preparation 

of Layouts  

Guide 

Town 

growth/ 

create 

Order 

Available 

Building 

Plan 

Approvals 

Maintain 

Standard/ 

create 

Order 

No Building 

Plan 

Approvals 

Maintain 

Standard/ 

create 

Order 

No Building 

Plan 

Approvals 

Maintain 

Standard/ 

create 

Order 

No 

Acquisition 

& 

Access to 

Space for 

Available Acquisition 

& 

Access to 

Space for 

Availabl

e 

Acquisition 

& 

Access to 

Space for 

Available 

http://www.population.gov.ng/index.php/about-npc/nigeria-map
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Compensati

on 

Developme

nt 

Compensati

on 

Developme

nt 

Compensati

on 

Developm

ent 

Ensure 

provision of 

Drainages 

in/ around 

property 

Mitigate 

flood 

No Ensure 

provision 

of 

Drainages 

in/ around 

property 

Mitigate 

flood 

No Ensure 

provision of 

Drainages 

in/ around 

property 

Mitigate 

flood 

No 

Discourage 

settlements 

in High-

Risk Areas 

(under 

PHCN high 

tension 

lines, 

floodable 

areas, etc) 

Prevention 

of Fire, 

Flood & 

related 

disasters 

No Discourage 

settlements 

in High-

Risk Areas 

(under 

PHCN high 

tension 

lines, 

floodable 

areas, etc) 

Prevention 

of Fire, 

Flood & 

related 

disasters 

No Discourage 

settlements 

in High-

Risk Areas 

(under 

PHCN high 

tension 

lines, 

floodable 

areas, etc) 

Prevention 

of Fire, 

Flood & 

related 

disasters 

No  

Collaborate 

with NEMA 

& SEMA in 

disaster risk 

reduction 

Ensure 

effective 

disaster 

risk 

reduction is 

achieved 

No Collaborate 

with 

NEMA & 

SEMA in 

disaster 

risk 

reduction 

Ensure 

effective 

disaster 

risk 

reduction is 

achieved 

No Collaborate 

with NEMA 

& SEMA in 

disaster risk 

reduction 

Ensure 

effective 

disaster 

risk 

reduction 

is 

achieved 

No 

Source: Field Survey (2013) 

 

TABLE 3: LEVEL OF PREPAREDNESS OF URBAN PLANNING AUTHORITY 
KEBBI STATE SOKOTO STATE ZAMFARA STATE 

Organized 

Action 

Targeted 

Impact 

Prepar

edness 

Organized 

Action 

Targeted 

Impact 

Prepare

dness 

Organized 

Action 

Targeted 

Impact 

Prepar

edness 

Departmen

t for 

Disaster 

Planning 

Concise 

planning in 

anticipation 

of 

emergencie

s 

No Department 

for Disaster 

Planning 

Concise 

planning in 

anticipation 

of 

emergencies 

No Department 

for Disaster 

Planning 

Concise 

planning in 

anticipation of 

emergencies 

No 

Departmen

t for Public 

Relation 

Sensitizing 

the Public 

No Department 

for Public 

Relation 

Sensitizing 

the Public 

No Department 

for Public 

Relation 

Sensitizing 

the Public 

No 

Developme

nt Control 

Activities 

Prevent/ 

Mitigate 

Disasters 

 Development 

Control 

Activities 

Prevent/ 

Mitigate 

Disasters 

 Developmen

t Control 

Activities 

Prevent/ 

Mitigate 

Disasters 

 

Acquisition 

& 

Compensat

ion 

Access to 

Space for 

Developme

nt 

Yes  Acquisition & 

Compensation 

Access to 

Space for 

Developme

nt 

Yes  Acquisition 

& 

Compensati

on 

Access to 

Space for 

Development 

Yes  

Ensure 

provision 

of 

Drainages 

in/ around 

property 

Mitigate 

flood 

Yes  Ensure 

provision of 

Drainages in/ 

around 

property 

Mitigate 

flood 

Yes  Ensure 

provision of 

Drainages 

in/ around 

property 

Mitigate flood Yes  

Discourage 

settlements 

in High-

Risk Areas 

(under 

PHCN 

high 

Prevention 

of Fire, 

Flood & 

related 

disasters 

Yes  Discourage 

settlements in 

High-Risk 

Areas (under 

PHCN high 

tension lines, 

floodable 

Prevention 

of Fire, 

Flood & 

related 

disasters 

Yes  Discourage 

settlements 

in High-Risk 

Areas (under 

PHCN high 

tension 

lines, 

Prevention of 

Fire, Flood & 

related 

disasters 

Yes  
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tension 

lines, 

floodable 

areas, etc) 

areas, etc) floodable 

areas, etc) 

Collaborat

e with 

NEMA & 

SEMA in 

disaster 

risk 

reduction 

Ensure 

effective 

disaster 

risk 

reduction is 

achieved 

No Collaborate 

with NEMA & 

SEMA in 

disaster risk 

reduction 

Ensure 

effective 

disaster risk 

reduction is 

achieved 

No Collaborate 

with NEMA 

& SEMA in 

disaster risk 

reduction 

Ensure 

effective 

disaster risk 

reduction is 

achieved 

No 

Source: Field Survey (2013) 

 

FINDINGS 

The town planning agencies that are responsible for planning, designing, and monitoring of 

development in the North West Nigeria have been found to have functional units and 

departments that carry out the day-to-day activities yet, there has not been particular attention 

to disaster planning.  

1. There are no designated departments or units responsible for disaster planning. 

Departments responsible for disaster planning would go a long way in the 

management of all forms of disasters that may occur in the future in order to reduce 

risk . 

2. There is no designated department or unit of public relations. This is an indication for 

lack of public participation in the activities of the agencies and deficiency in adequate 

sensitization of the public on how to prepare for emergencies as well. 

3. With respect to building plans approvals by the Urban Planning Authorities, it was 

found out  that, developers always receive approvals before commencement of 

development. Violators are usually prevented or prosecuted.  

4. The study found out that the Ministry of Lands and housing prepare layouts only 

when directed by government when there is need for development. 

5. It was found out that the Urban Planning Authorities only consider the possibilities of 

flooding and fire disaster in giving building plan approvals. 

6. Concerning payment of compensation, the study reveals that the ministry of Lands 

and Housing are responsible for the payment of compensation to land owners. For 
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Kebbi state, the last compensation paid by the government was in the year 2012 

promote quick delivery of developmental projects to the people. 

7. As to what stage the various agencies are involved in disaster risk reduction, it was 

found that the Urban Planning Authorities, are involved at development control stage, 

while the Ministries of Lands and Housing are involved at monitoring of land use 

development to ensure compliance with prepared layouts. 

8. With regards to settlements on high-risk areas, the only areas considered as high-risk 

areas are areas under electricity high tension lines (National Grids). 

9. There is absence of collaboration between the Town Planning Agencies and National 

Emergency Management, NEMA in achieving disaster risk reduction objectives. 

CONCLUSION 

Disasters turn back the hands of the development clock, destroying years of investment 

on infrastructure and livelihood, draining community and national budgets and 

perpetuating poverty. 

Disasters are, most times, rooted in development failures that increase risk by boosting 

people‘s exposure and susceptibility to hazards. In order to meet poverty objectives and 

ensure that Nigeria attains its target as one of the top 20 economies in 2020, it is 

necessary that potential hazards and risks are determined and risk management 

approaches designed. A great deal of work is being done worldwide to advance the 

agenda to mainstream disaster risk reduction into sustainable development planning. 

Advancements include the development and implementation of hazard resistant – 

building codes and standards, training programs on risk reduction and mitigation for 

communication and civil servants, operational guideline and other analytical research on 

hazard mapping and analysis are developed and introduced into the development planning 

process. Nigeria can learn from the rest of the world some applicable best practices. 

Town planning agencies and other professional bodies have vital roles in pre-disaster 

management. The preparedness of these agencies against disaster goes a long way to 

prevent, mitigate or reduce the risk of disasters. 
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The major town planning agencies responsible with the roles that influence the 

occurrence of disasters in the states of the North West of Nigeria are the Urban Planning 

Authorities and the Ministry of Lands and Housing of these various states.  

Town planning agencies should go beyond their traditional roles of land administration 

and development control to focus more on pre-disaster planning to mitigate disasters. 

With improved collaboration with relevant stakeholders, manpower development and 

organizational restructuring, disaster risk reduction could be entrenched. 

 

RECOMMENDATION  

1. There is need to create departments or units responsible for disaster planning and 

management in Ministry of Lands and Housing and the Urban Planning 

Authorities in the states. 

2. There is need to create public relations departments or units in the Ministry of 

Lands and Housing and the Urban Planning Authorities of the various states to 

ensure public participation in disaster related government policies. 

3. More deliberate efforts should be made towards emergency preparedness so as to 

forestall any future occurrence of disasters in the states. 

4. Building plan approvals should only be given to developers after site visit to 

confirm consistency with the site plans presented for approvals‘ 

5. The various town planning agencies should be involved at every phase of disaster 

risk reduction not only at development control or monitoring stage as the case 

may be. 

6. There should be consistent requisite skills development to ensure professionalism 

in the handling of disasters at the different levels. 

7. Compliance with setbacks should be firmly enforced with punitive measures for 

defaulters to avoid congestion and to allow free flow of traffic during 

emergencies. 

8. Inter-agency collaborations with relevant emergency organization should be 

encouraged to appreciate the roles of others in disaster risk reduction in Nigeria. 
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9. Town planning agencies should ensure Environmental Impact Assessment reports 

are prepared on development projects that could have impacts on the environment 

to minimize vulnerability of the environment. 

10. Town planning mitigation approaches should be employed to achieve disaster 

risk reduction objectives  

 

11. Land use planning is a major tool in the hands of town planning agencies in 

disaster risk reduction. Development should never be haphazard, development 

control instruments must be employed to ensure compliance.   
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Fredrick Simpeh 

Department of Construction Management and Quantity Surveying, Cape Peninsula University of Technology, Western Cape, 

South Africa 
1 simfredy24@yahoo.com 

 

Lecture theatres as integral part of infrastructures required in institutions of higher learning can 

impact students‘ learning experience. As part of a broader study, this paper seeks to compare the 

perception that students from different lecture theatres have with the performance parameters of 

lecture theatres. A ―case study‖ approach utilising a quantitative research design is adopted for this 

study. Relevant literature relating to the importance of building performance parameters to learning 

experience was reviewed. Data was collected by means of a closed ended questionnaire survey. Both 

descriptive and inferential statistics were used to analyse the data. The study reveals that students 

from all the three lecture theatres perceived all the performance parameters of the lecture theatres as 

important to their learning experience. Although there were some differences in the response, the 

differences demonstrated were not significant. Lighting, structural safety, ventilation and cleanliness 

appear to have high mean scores across the lecture theatres while aesthetics have the lowest. The 

result of the research can help maintenance departments to prioritise both the maintenance of different 

lecture theatres and the different performance parameters of the lecture theatres. The result can also be 

very helpful when taking decisions at the design stage and renovating lecture theatres. The research 

adopted a case study approach hence the results is a reflection of one university institution; however, 

the findings of this study could be applied when taking maintenance decisions in other higher learning 

institutions. 

 

Keywords: Building performance, lecture theatre, maintenance, performance parameter, student   

 

 

3. INTRODUCTION  

Universities require infrastructures like buildings (lecture theatres) to promote their activities. 

Whether new or old, lecture theatres need care to ensure adequate functional performance; Allen 

(1995 and 2005) expressed that like all living organisms, buildings also go through the fundamental 

stages in natural cycles—birth, growth, maturity, decline, decay, death, and rebirth—and therefore 

require maintenance to keep the cycle under control (Arazi, Khamidi, & Olanrewaju, 2009). On the 

other hand, lecture theatres are an integral part of the physical learning environment in a university 

and can impact on the whole learning process, well-being, comfort and productivity of students 

(Lackney, 1999a; Olanrewaju, 2010b). It has been highlighted that well-maintained lecture theatres 

are required for delivering the core objectives of a university effectively and efficiently (Olanrewaju, 

2010a). University lecture theatres consequently require appropriate maintenance to ensure a 

performance level which will promote the learning experience of students. The overall performance of 
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a lecture theatre depends on the performance of specific parameters. Several parameters such as 

indoor air quality, noise control, privacy, lighting comfort, spatial comfort, adaptability, thermal 

comfort and ergonomics could impact on the overall performance of a lecture theatre (Clatworthy and 

Convenor, 2001; Department of Treasury and Finance, 2005;  and  Atkin & Brooks, 2009). Students‘ 

perception of these parameters can be valuable to the maintenance department when planning and 

execution maintenance task. 

As part of a main study, this paper presents students‘ perception of the performance parameters of 

lecture theatres in relation to their learning experience. Relevant literature in relation to the 

importance of specific parameters to learning experience was reviewed and questionnaire was 

distributed to students to collect quantitative data on the subject. Specifically two objectives are 

addressed in this paper: 

 To comparatively assess whether or not lecture theatre performance influence learning 

experience.  

 To determine the level of importance students from different lecture theatres attach to specific 

building performance parameters of the lecture theatres. 

4. IMPORTANCE OF LECTURE THEATRES‟ PERFORMANCE TO THE 

LEARNING EXPERIENCE  

Students spend a lot of their time in the lecture theatres and could as such be affected by their 

conditions. Lee and Wordsworth (2001) and Smith, Tucker and Pitt (2011) noted that dilapidated and 

poorly performing buildings can affect the quality of life, health as well as the engagement of the 

users. There is enough evidence that, the performance and quality of buildings does have a direct 

impact on the building users (Douglas 1996; Lee and Wordsworth, 2001; Lee and Scott, 2009). 

Several other research in connection to educational buildings also reveals that the performance of 

lecture theatres does impact on the output and performance of students (Amaratunga and Baldry, 

2000; Green and Turrell, 2005; Leung and Fung, 2005; Uline and Tschannen-Moran, 2008; Bishop, 

2009; Uline, Tschannen-Moran and Wolsey, 2009; Lavy and Bilbo, 2009; and Uline, Wolsey, 

Tschannen-Moran, and Lin, 2010). There is indeed a positive relationship between building condition 

and student achievement and performance (Cash, 1993).  

 

Performance requirements critical for lecture theatre performance 

People have different criteria for assessing the performance of their buildings. A number of defined 

performance measures or standards helps to determine the performance of a building (Watt, 2007). 

Clatworthy and Convenor (2001), Department of Treasury and Finance (2005) and Atkin & Brooks 

(2009) were of the opinion that performance requirements such as indoor air quality, noise control, 

privacy, lighting comfort, spatial comfort, adaptability, thermal comfort and ergonomics aid to 

measure the performance of buildings. Several performance requirements that are critical for a lecture 

theatre performance were identified by (Fleming and Storr, 1999; Lackney, 1999a; 1999b; Clatworthy 

and Convenor 2001; Earthman, 2004; Green and Turrell, 2005; Leung and Fung, 2005; Uline and 

Tschannen-Moran, 2008; Bishop, 2009; and Uline et al., 2010). This research specifically concentrate 

on building services and not on teaching and learning materials. Therefore the following performance 

parameters will be discussed: safety (structural safety and fire safety & exit), thermal comfort, 

ventilation, acoustic control, lighting, aesthetics (appearance) and cleanliness.  
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Earthman (2004) expressed how important safety is when determining school building adequacy. 

Important safety-related elements that need considerations are accessibility, egress, material safety, 

fire safety, security systems and a communication system to use in emergencies (Lackney, 1999a; 

Earthman, 2004). The absence of safety measures can lead to accidents and sickness and even limit 

access for the disabled (Lackney, 1999a). Light is one of the parameters of building design which 

demands a very important consideration (Polh, 2011). Poor lighting could result in fatigue, eye strain, 

blurry vision and headaches; and can also affect the mental concentration and productivity of building 

users (Lackney, 1999; and Leung and Fung, 2005). Certainly, learning cannot conveniently take place 

in such a condition. 

Polh (2011) indicated that environmental temperature is one critical factor that promotes human 

comfort and survival. The temperature in a building influences thermal comfort, which subsequently 

affects working performance, health, and social behaviour of the building users (Leung and Fung, 

2005). Closely related to temperature is ventilation which impacts on the indoor air quality; Leung 

and Fung (2005) and Polh (2011) were of the view that a good ventilation system in a room can 

improve the indoor air quality and the working productivity of end-users. The ―sick building 

syndrome‘‘ (SBS) which may lead to respiratory illness is known to be caused by poor indoor air 

quality (Lackney, 1999a). The SBS is a term used to describe situations in which building occupants 

experience acute health and comfort effects that are somewhat linked to time spent in a building 

(United States Environmental Protection Agency, 1999).  Any inadequacy of the heating, ventilation, 

and air conditioning (HVAC) systems can cause unnecessary distractions for students, who may 

spend more time sweating or shivering instead of learning (Bishop, 2009). Uline and Tschannen-

Moran (2008) identified cleanliness of a building as one of the essential indicators of building quality 

as expressed by building users. Indeed, cleaning is carried out to keep buildings (lecture theatres) in 

an appropriate condition (Chanter and Swallow, 2007). Also, a lecture theatre‘s air quality is partly 

influenced by dust and dirt (cleanliness) or lack thereof. Cleanliness has a health implication (able to 

cause SBS) on students, hence, the need to ensure a clean lecture theatre. 

 

Effective communication in a lecture theatre is critical for the success of learning. Polh (2011) 

actually opined that acoustics are a critical environmental factor essential to the efficient functioning 

of school buildings (e.g. lecture theatres) because of the need to maintain a conducive hearing 

condition at all times in a learning situation. Sutherland & Lubman, (2001) also pointed out that the 

classroom serves as a communication channel for the teaching and learning experience of both 

teachers and students. The ability to clearly hear in the lecture theatre is not a choice but a necessity 

for student learning experience. The hearing ability is however dependent on the acoustic conditions 

in the classroom (Lubman and Sutherland, 2001). Aesthetic i.e. the sense of beauty are determined by 

colours, shapes, textures, and unique features (Uline et al., 2009). Aesthetics plays a critical role in 

ensuring a comfortable environment (Leung and Fung, 2005); invariably an appealing lecture theatre 

has the ability to influence the students learning positively. Attractive building conditions do impact 

on student learning experiences, even more than structural building conditions (Cash, 1993).  

 

Clearly, all these parameters are very important to learning experience, in terms of their order of 

importance; Lackney (1999b) opined that the physical comfort of the students is the most important 

consideration, followed by classroom adaptability, building functionality, then, aesthetics and 
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appearance. Clatworthy and Convenor (2001), on the other hand, studied academics‘ and students‘ 

perceptions of the effect of the physical environment on learning, a study which revealed that students 

perceived, sequentially, ventilation, air conditioning, acoustic quality, seating comfort, amount of 

personal seating and writing space and quality of audio visual equipment as very important to their 

learning experience. Earthman (2004) in his work entitled ―prioritization of 31 criteria for school 

building adequacy‖, ranked the first five building features in this order of importance: 1) health and 

safety; 2) human comfort (i.e. temperatures within the human comfort range as regulated by 

appropriate HVAC systems); 3) indoor air quality (i.e. appropriate ventilation and filtering systems as 

regulated by appropriate HVAC systems); 4) lighting; and finally 5) acoustical control. 

 

5. RESEARCH METHODOLOGY 

A ―case study‖ approach utilising a quantitative research design is adopted for this study. Cape 

Peninsula University of Technology in the Western Cape; South Africa was used as the case for the 

research study. Purposive sampling method was used to select the lecture theatres; in purposive 

sampling, the researcher chooses people or other units for a particular purpose (Leedy and Ormrod, 

2010). Three lecture theatres were selected. The selection was done purposively to include one old 

(LT2BB), one intermediate (ABCLT) and one new lecture theatre (LT2MB) with the intention of 

ensuring that all the different classes of lecture theatres were represented. Closed-ended 

questionnaires were then issued to students by means of a convenient sampling method to collect the 

required data. Convenience sampling is a type of sampling based on availability and/or convenience 

of people or other units (Leedy and Ormrod, 2010).  283 questionnaires representing a response rate 

of 65.8% were duly completed and returned out of a total of 430 questionnaires distributed. Both 

descriptive and inferential statistics are used to analyse the data. Literature review of past authors on 

the relating topics also aided the discussion. The questionnaires were issued in the order below: 

 

Table 1: survey response rate 

Selected Theatres Status Year built Capacity N issued N (%) returned  

LT2 Mechanical building New 2010 173 seats 95 82 (86.3%) 

ABC Lecture theatre Intermediate 1995 232 seats 260 131 (50.4%) 

LT2 Business building Old 1986 104 seats 75 67 (89.3%) 

6. FINDINGS AND DISCUSSION 

The influence lecture theatres have on students‘ learning was surveyed by asking them to respond 

―YES‖ if their learning experience is influenced by the lectures theatres or ―NO‖ contrariwise. Figure 

1 reveals that 174 of the total respondents (representing 62.1%) responded ‗Yes‘, 85 (representing 

30.4%) responded ‗No‘, while 21 (representing 7.5%) responded ‗Unsure‘ to the question. The 

response within each lecture theatre was quite different. For LT2MB the difference between the two 
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opposite responses was very close, 39 (representing 47.6%) responded ‗Yes‘, while 37 (representing 

45.1%) responded ‗No‘. LT2MB is a new lecture theatre; students were likely influenced by the more 

pristine state of the lecture theatre. In the case of ABCLT, 85 (representing 64.9%) of the respondents 

responded ‗Yes‘, while 38 (representing 29%) responded ‗No‘. LT2BB had the most positive 

response; 50 (representing 74.6%) responded ‗Yes‘, while 10 (representing 14.9%) responded ‗No‘. 

The trend of the response reveals that, the older the lecture theatre the greater students feel its impact 

on their learning experience. However, the general trend and consensus is conclusive that the 

performance of a lecture theatre affects learning experience. The findings of the survey are also 

supported by the studies of Amaratunga and Baldry, 2000; Bishop, 2009; Green and Turrell, 2005; 

Lavy and Bilbo, 2009; Leung and Fung, 2005; Uline and Tschannen-Moran 2008; Uline, Tschannen-

Moran and Wolsey, 2009 and Uline et al., 2010 who revealed that the condition of buildings (e.g. 

lecture theatres) have an impact on the learning experience of students. Because students are affected 

by the performance of lecture theatres, it is incumbent on universities to provide stimulating lecture 

theatre to enhance the whole learning process of students. 

 

 

Figure 1: Effect of lecture theatres‘ performance on learning experience 

 

Importance of performance parameters (compared) 

Parameters used in this study are: structural safety, fire safety & exit, temperature, ventilation, 

lighting, cleanliness, sound control and aesthetics. Students were requested to rate how important 

these performance parameters of the lecture theatre were to their learning experience using a 5-point 

Likert scale where 1 = not relevant; 2 = unimportant; 3 = neutral; 4 = important; and 5 = very 

important.  

 

Respondents from all the lecture theatres as shown in Table 2 perceived all the performance 

parameters as important to their learning experience. Students in LT2MB perceived lighting as the 

most important parameter, followed by structural safety, ventilation and temperature, while the least 
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important is aesthetics. The mean scores obtained from ABCLT indicate that lighting is the perceived 

most important parameter followed by ventilation, cleanliness, structural safety and the least 

important is aesthetics. It is evident from the mean scores obtained that respondents from LT2BB 

perceived all the parameters as important. Structural safety is perceived the most important parameter, 

followed by cleanliness, lighting and ventilation respectively whereas aesthetics is the perceived least 

important parameter. The mean scores obtained from the aggregate were in the range of 4.37 (highest) 

and 3.71 (lowest). Lighting is perceived as the most important parameter, followed by structural 

safety, cleanliness and ventilation respectively, with same mean score of 4.32. The perceived least 

important parameter is aesthetics. The mean scores obtained for all the parameters in all the lecture 

theatres were above 4.0 except aesthetics. The mean scores obtained from this survey and the 

literature clearly express that all these performance parameters are important and therefore require 

careful attention. 

 

Table 2: Importance of performance parameters (compared) 

Performance 

parameters 

LT2MB (New) ABCLT LT2BB (Old) TOTAL 

Mea

n   

Std. 

Dev. 

Ra

nk 

Mea

n  

Std. 

Dev. 

Ra

nk  

Mean  Std. 

Dev. 

Ran

k  

Mean  Std. 

Dev. 

Ran

k  

Lighting 4.39 0.68 1 4.36 0.81 1 4.37 0.77 3 4.37 0.76 1 

S. safety 4.27 0.70 2 4.30 0.93 4 4.45 0.76 1 4.32 0.83 2 

Ventilation 4.27 0.90 3 4.35 0.88 2 4.34 0.84 4 4.32 0.90 4 

Temperature 4.23 0.80 4 4.19 1.00 5 4.18 0.92 6 4.20 0.92 5 

Cleanliness 4.21 0.91 5 4.33 0.86 3 4.43 0.78 2 4.32   0.86 3 

Sound control 4.20 0.89 6 4.12 0.99 6 4.32 0.82 5 4.19 0.92 6 

Fire safety 4.13 1.09 7 4.11 1.10 7 4.04 1.22 7 4.10 1.12 7 

Aesthetics 3.62 1.03 8 3.71 1.04 8 3.85 0.82 8 3.71 0.99 8 

Undoubtedly, the mean scores obtained for all the parameters in all the lecture theatres as shown in 

Table 2 and Figure 2 demonstrate a feeling of importance towards very important. Lighting, 

ventilation and temperature had very close response from all the lecture theatres, while the response 

for structural safety, cleanliness, sound control and aesthetics were quite varied. Although the 

responses in the different lecture theatres varied, the variations were of no significance. The 

significance level of differences obtained as shown in Table 3 (ANOVA analysis) were all above 

0.05, confirming that there were no statistically significant differences in the responses. Sarantakos 

(2007) indicated that a text value is significant if the p-value is below 0.05. Lighting, structural safety, 

ventilation and cleanliness appears to have high mean scores across the lecture theatres, the standard 

deviation obtained for these parameters is a confirmation of how concentrated the responses were. 

Fire safety & exit and aesthetics were ranked seventh and eighth respectively in all the lecture 

theatres. Contrary to the literature, respondents ranked fire safety & exit very low, likely because it 
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does not have a direct effect on students‘ learning experience. It is worth noting that respondents 

ranked cleanliness very high, cleanliness could actually have health implication and deserves critical 

consideration. Unsurprisingly, sound was ranked subsequent to lighting, ventilation and temperature, 

while aesthetics (i.e. appearance) was ranked last. Their position in the ranking is consistent with 

literature review. Clearly, respondents ranked the parameters that have a direct impact on their 

learning experience more highly than those that do not. Cash (1993) identified a similar trend in his 

study, and stated that   attractive building conditions do impact on student learning experiences, even 

more than structural building conditions.  

 

Lighting S safety
Ventilati

on
Temper

ature
Cleanlin

ess
Sound
control

F safety
Aestheti

cs

LT2MB 4.39 4.27 4.27 4.23 4.21 4.2 4.13 3.62

ABCLT 4.36 4.3 4.35 4.19 4.33 4.12 4.11 3.71

LT2BB 4.37 4.45 4.34 4.18 4.43 4.32 4.04 3.85

Total 4.37 4.32 4.32 4.2 4.32 4.19 4.1 3.71
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e 2: Importance of performance parameters (compared) 
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Table 3: One way ANOVA test 

 Performance Parameters  
Sum of 

Squares df 

Mean 

Square F Sig. 

Performance parameter 

importance to your learning 

experience: fire safety  

Between Groups .308 2 .154 .121 .886 

Within Groups 352.902 278 1.269   

Total 353.210 280    

Performance parameter 

importance to your learning 

experience: structural safety 

Between Groups 1.375 2 .687 1.005 .367 

Within Groups 187.383 274 .684   

Total 188.758 276    

Performance parameter 

importance to your learning 

experience: temperature 

Between Groups .101 2 .051 .059 .942 

Within Groups 234.018 275 .851   

Total 234.119 277    

Performance parameter 

importance to your learning 

experience: ventilation 

Between Groups .316 2 .158 .193 .824 

Within Groups 224.548 275 .817   

Total 224.863 277    

Performance parameter 

importance to your learning 

experience: lighting 

Between Groups .036 2 .018 .031 .970 

Within Groups 161.197 276 .584   

Total 161.233 278    

Performance parameter 

importance to your learning 

experience: sound control  

Between Groups 1.944 2 .972 1.148 .319 

Within Groups 232.952 275 .847   

Total 234.896 277    

Performance parameter 

importance to your learning 

experience: aesthetics  

Between Groups 1.894 2 .947 .973 .379 

Within Groups 266.576 274 .973   

Total 268.469 276    

Performance parameter 

importance to your learning 

Between Groups 1.711 2 .855 1.171 .312 

Within Groups 203.101 278 .731   
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experience: cleanliness Total 204.811 280    

 

7. CONCLUSIONS 

Lecture theatres are important infrastructure in any university since they form part of the learning 

environment and can thus affect students learning experience. The need to ensure the maintenance of 

these theatres aptly is thus crucial. The older the lecture theatre the greater students feel its impact on 

their learning experience, however, the general trend and consensus is that the performance of a 

lecture theatre affects learning experience. Consequently, maintenance departments ought to pay 

critical attention to older lecture theatres but not neglecting the new ones. The total performance of 

the lecture theatres is dependent on a number of parameters. All the performance parameters are 

considered important in terms of their effect on learning experience. Although the responses in the 

different lecture theatres varied, the variations were of no significance. Lighting, structural safety, 

ventilation and cleanliness appears to have high mean scores across the lecture theatres while fire 

safety & exit and aesthetics have the lowest. With the exception of fire safety & exit, all the 

performance parameters obtained mean scores above 4.0. The need for prioritisation therefore 

becomes imperative to ensure that maintenance funds are utilised judiciously. Students‘ perception of 

these parameters can be valuable to the maintenance department when initiating the prioritisation and 

executing the maintenance task. As part of an on-going study, this paper presented one part of the 

consideration for the prioritisation. The satisfaction with the performance parameters and the 

condition of the building is the other factor that is covered in the main study.  

 

 

8. RECOMMENDATION  

A qualitative study to examine how the students learning experience is impacted will be helpful in 

ensuring proper justification for setting priorities. 

 

This study concentrated specifically on building services parameters, it is recommended that a further 

study be conducted on the other parameters that also influence learners like teaching and learning 

materials as well as lecture theatre ergonomics.  
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Irrespective of numerous studies undertaken towards improvement of construction project 

performance, construction industry represents an environment with predominant cost and time 

overruns. The underlying causes for time and cost overruns in the construction sector are mostly 

attributed to poor performance of construction workforce resulting to poor co-ordination of 

construction resources. Basically, the major resources in the construction sector directed towards 

achieving project objectives are manpower, machineries and materials. However, among these 

resources, construction workforce activates construction materials and machineries, and becomes the 

central productive resource. Hence, this study explores materials and machinery related factors 

contributing to performance shortfall of building construction projects. The study adopts quantitative 

research approach; administering closed ended questionnaires to contract managers, contractors, site 

managers and site supervisors in Western Cape Province of South Africa. Statistical Package for 

Social Sciences was used to analyse the quantitative data obtained. Findings reveals shortage of 

construction materials due to poor planning, late delivery of construction materials as the most severe 

resources related factors affecting construction project performance. The study is a preliminary 

investigation, nonetheless an adequate application of framework presented in the study will enhance 

construction project performance, significantly reduce cost and time overruns in the construction 

sector.  

 

Keywords: Construction workforce, machineries, materials, productive resource, project   objectives. 

 

INTRODUCTION 

Irrespective of the number of studies undertaken towards improvement of construction workforce 

performance, construction industry still remains one of the least productive industries (Kakkaew and 

Koompai, 2012). The basis for the unsatisfactory performance of the construction sector is arguably 

attributed to poor performance of construction workforce. Thus, Fapohunda, (2009) posited that, 

construction human resource wastes other construction resources. Basically, the major resources in 

the construction sector channeled towards productivity in achieving project objective are manpower, 

machineries and materials (3Ms) (Donyavi and Flanagan, 2009). However, among these major 
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resources, construction manpower activates other construction resources and becomes the only 

productive resource (Jarkas and Bitar, 2012). The relevance of construction manpower within the 

construction sector necessitates the building of other construction resources around construction 

workforce towards productivity enhancement. This allows construction workforce to become the 

central resource and acts as the connecting link with other resources in every facets of construction 

production processes (Kazaz and Ulubeyli, 2007). Apparently, the prevalent construction time and 

cost overruns demands a strategic integration of construction resources by considering the impact of 

construction machineries and materials on efficiency of construction workforce. Therefore, to ensure 

better construction performance, the importance of continuous improvement of construction 

workforce within construction environment cannot be overemphasized.      

Construction Machineries and materials Utilization 

The complexity involved in the contemporary building construction projects creates difficulties to 

assess alternatives to construction equipments Peurifoy et al., (2011). In view of this, Dai, et al., 

(2009) stated construction machineries as a significant construction industry input that affects 

construction workers productivity. Notably, Goodrum and Haas, (2004) reinforce Dai et al., 2009 on 

the long term impact of equipment technology on construction labour productivity. At the level of 

activity; construction activities that undergo productivity improvement as a result of equipment 

technology are more than the activities that are not improved. Gransberg, et al., (2006) opined that 

some of the factors responsible for loss of construction workers productivity are excessive time spent 

on identifying equipment parts, waiting for breakdown parts of construction tools and equipments and 

the use of obsolete or wrong tools for specific construction tasks. In addition, Nepal and Park (2004) 

stated that construction equipment operatives are paramount individuals that affects efficiency of 

equipment and causes down time. The efficiency of equipments is significantly dependent on 

operative to perform daily maintenance on site through optimal utilization of equipments to afford 

mechanical equilibrium and eventually enhance construction productivity (Cabahug and Edward, 

2002). Consequently, competence, skill and the ability of construction tools and equipment operator 

significantly contribute to efficiency of construction equipment and may affect progress of 

construction activities. Debatably, failure to effectively utilize construction plants and machineries 

lead to incipient breakdown of construction equipment and consequently result in declination of 

productivity irrespective of the level of in-house maintenance.  Therefore, training, motivation and 

adequate supervision of equipment operatives will help to improve productivity of equipment 

technology since equipment productivity significantly depends on operatives.  

 

The fundamental reason for denying construction equipment operators the required training can be 

attributed to lack of basic knowledge of construction. Arguably, as a result of inadequate knowledge 

of some construction managers, downtime of construction equipment may arise. This promotes down-

time of construction equipments, idleness of construction workforce and delay of construction 

activities (Nepal and Park 2004). However, training should not be restricted to construction operatives 

but also to construction managers for appropriate management actions to enhance construction 

productivity. Unarguably, construction sector productivity is significantly dependent on manpower, 

materials and machineries (Donyavi and Flanagan, 2009). Nonetheless, construction workforce 
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activates other resources, and substantially determines the efficiency of construction materials, 

machineries and construction delivery cost. In order words, the performance of other construction 

resources is a product of effectiveness and efficiency of construction human asset. Therefore, to 

enhance construction productivity, the adverse impact of construction machinery on construction 

labour output is essential to be explored.  South Africa construction statistics quarterly labour force 

survey reported construction machinery, plant and equipments as 54 % of the total capital expenditure 

in 2011 in South Africa construction sector (Statistics, 2012).   

 

Material management entails the planning and controlling to ensure the right materials (in quality and 

quantity) are available on time (Donyavi and Flanagan, 2009). Kasim et al., (2005) express improper 

construction material handling as factor affecting the general performance of construction projects in 

respect to construction time, quality, cost and overall construction productivity. Figure 1 presents the 

impact of construction labour on material and machinery resources. The figure indicates framework 

for effective performance of construction resources. Notably, in construction projects, the cost of 

materials and plant components represents approximately 70 % of the project sum in civil engineering 

projects. Material cost represents approximately 45 % - 50 % in housing and commercial building 

projects (Donyavi and Flanagan, 2009).  Besides, Kazaz et al., (2008) stated poor planning for 

construction materials and difficulties associated with site transportation as the factors leading to lack 

and shortage of construction materials on sites. Conversely, Mincks and Johnston, (2011) argue that, 

poor location of construction material is the basic material related factor reducing general outputs of 

construction labour. As a result, construction crafts are confronted with unavailability of resources to 

perform allocated tasks. This reduces craft motivations and affects efficiency of workers output (Dai 

et al., 2009). According to Rivas et al., (2011), late delivery of construction materials, unavailability 

of materials before commencement of construction work, far distance of material from working point 

and excessive paperwork are the underlying causes of problem related to materials on construction 

sites.  Zakeri et al., (1996), further clarify the factors causing non availability of construction 

materials as;  

 Waste due to negligence/sabotage.  

 Difficulties in transportation of materials on site.  

 Improper handling of material on site  

 Inadequate usage of material to specification.  

 Lack of effective plan of work to be carried out.  

 Improper delivery of construction materials to site and  

 Material requisition subject to excessive paperwork.   

Cooke and William, (2009) acknowledge the necessity to establish a good communication practice 

between supplier of construction materials and construction site managers, purposely to ensure 

material delivery does not alter the schedule of construction activities. Before selecting construction 

equipment for movement of construction materials, the following factors should be considered. 

 Cost of equipment   

 Availability of equipment 

 Capacity of equipment  
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 Safety of usage  

 Quantity of material to be transported  

 Access to the point of use (Mincks and Johnston, 2011).   

   

 

 

 

 

  

 

 

 

  

 

 

 

 

 

 

          

 

 

 

Fig 1:  Construction resources utilization framework 

Research Method 

The purpose of the study is to improve the utilization of construction materials and machineries to 

ensure efficiency of construction workforce during construction production processes. The study was 

undertaken in Cape Town, Western Cape Province, South Africa. The study adopts a quantitative 

research approach with designed closed ended questionnaire survey. The questionnaire design 

explored seventeen predominant materials and machineries related factors from the review of relevant 

External factors 

Site conditions, 
inclement weather, 

14 

Construction resources 

External factors 

Site conditions, 
inclement weather, 

changes in price 
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Fig. 4 Theoretical Framework 
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literatures and professional inputs. The survey repondents were required to indicate their level of 

agreement to each of the identified factors to allow for ranking and subsequently determine severity of 

each factor on construction workforce performance. The ―level of agreement‖ of survey questionnaire 

adopts a four point likert scale; where 1 =Strongly disagree, 2 = Disagree, 3 = Agree and 4 = Strongly 

agree. Notably, the study is a preliminary investigation and part of an on-going research on 

enhancement of construction workforce efficiency. Therefore minimum numbers of thirty-two 

questionnaires were physically administered to respondents, thirteen of the questionnaires were 

retrieved and ten were valid for the purpose of analysis. The percentage of analysed questionnaire to 

total administered questionnaire represents 31.25 %.  The survey participants have sufficient 

construction skills with adequate work experience of minimum of ten years in the field of 

construction. Validity of the study is upheld with sufficient work experience of the respondents. 

Survey respondents were randomly selected from construction firms within Cape Town, South Africa. 

The survey participants include; contract managers, contractors, site managers and site supervisors. 

Administration and retrieval of questionnaires were hand delivered, and data was analysed through 

descriptive analysis with the aid of Statistical Package for the Social Sciences.   

 
 

Table 1: Demography of Respondents 

        CATEGORY OF COMPANY           FREQUENCY 

              Contractor                  6 

             Architecture                 2 

              Sub-contractor                 1 

               Client                 1 

               Total                10 

         GENDER          FREQUENCY 

              Male                 9 

              Female                  1 

               Total                 10 

          AGE GROUP           FREQUENCY 

              Below 26                  2 
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Table 1 

presents 

the 

demograp

hy of 

survey 

responde

nts. Six of 

the 

responde

nts work 

with 

contractor‘s firm, two work with architectural firm, one works with sub-contractor‘s firm and one 

with client‘s firm. Majority (90 %) of the respondents are males, and therefore survey respondents are 

male dominant. Further, two of the repondents are below age twenty-six, one respondent is between 

the age group of twenty- six and thirty, two respondents are between thirty-six and forty years, three 

respondents are between forty-one and forty-five years of age, one respondent is between forty-six and 

fifty, while one respondent is between fifty-one and fifty-five years of age. 

              26-30                  1 

              36-40                  2 

               41-45                  3 

               46-50                  1 

               51-55                  1 

               Total                 10 

S/N                      RESOURCE RELATED FACTORS 

1      Usage of obsolete tools and equipments 

2      Breakdown of machineries due to wrong use 

3      Poor working condition of tools and machineries 

4      Inadequate maintenance of machineries 

5      Difficulties in hiring construction equipments 

6      Inadequate skill of equipments operators 

7      Complexities involved in equipments operation 

8       Increase in cost of hiring construction equipments 

9      High cost of construction machineries   
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Table 2: 

Construction 

machineries and 

material related 

factors 

 

 

 

 

 

 

 

 

 

 

RESULTS  

Table 3 : Impacts of Construction Resources on Construction Workforce Output 

10      Shortage of construction materials due to poor planning 

11      Late delivery of construction materials 

12      Increased cost of construction materials 

13      Difficulties in obtaining materials from the store 

14      Long distance of material from working point    

15      Late procurement of construction materials 

16      Non-conformity of materials with specification 

17      Wastage of construction materials by workers 

                                      Factors Mean Sum   % Rank 

Shortage of construction materials due to poor planning 3.000 30.00 75 1 

Late delivery of construction materials 3.000 30.00 75 1 

Increase in cost of construction materials 2.800 28.00 70 3 

Difficulties in obtaining materials from stores 2.800 28.00 70 3 

Late procurement of construction materials 2.700 27.00 67.5 5 
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Wastage of construction materials by workers 2.700 27.00 67.5 5 

Poor working condition of tools and machineries 2.700 27.00 67.5 5 

Inadequate maintenance machineries 2.700 27.00 67.5 5 

High cost of construction machineries 2.700 27.00 67.5 5 

Usage of obsolete tools and equipments 2.600 26.00 65 10 

Increase in cost of hiring equipments 2.600 26.00 65 10 

Breakdown of machineries due to wrong use 2.600 26.00 65 10 

Non conformity of materials with specification 2.500 25.00 62.5 13 

Difficulties in hiring construction equipments 2.300 23.00 57.5 14 

Inadequate skill of equipment operators 2.300 23.00 57.5 14 

Complexities involved in equipment operation  2.300 23.00 57.5 14 

Long distance of materials from working point 2.100 21.00 52.5 17 
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DISCUSSION  

The study identified Seventeen materials and machineries related factors that affect construction 

productivity. The summary of the impact of other construction resources on construction performance 

is obtained from respondents and presented (Table 3). Each of the factors is presented with the 

percentage of respondents perception and ranked accordingly. Majority of survey respondents are 

professionals and practically involved in building production processes. The most significant 

construction resource related factors affecting construction workforce performance are; shortage of 

construction materials due to poor planning and late delivery of construction materials to site as 

indicated by 75 % respondents. This is supported by Zakari et al., (1996) and Rivas et al., (2011). 

Zakeri et al., (1996) posted lack of effective planning as the underlying cause for shortage of 

construction materials. Notably, this could contribute to extension of project duration and cost 

overruns. 30 % respondents agree to some extent that shortage of construction materials due to poor 

planning affect workers output; 40 % agree to a large extent and 30 % agree to a very large extent 

(Table 4). Finding reveals 20 % respondents agree to some extent, 60 % to a large extent and 20 % to 

a very large extent that late delivery of construction materials affect the output of construction 

workers (Table 5).  

Increase cost of construction materials and difficulties in obtaining materials from store are identified 

by 70 % respondents as factors affecting construction workforce output. Moreover, in regard to 

increase cost of construction materials, 40 % respondents agree to some extent, 40 % agree to a large 

extent and 20 % agree to a very large extent that material cost increase impinge on construction 

workforce output (Table 6).  Table 7 presents difficulties in obtaining materials from store. 10 % 

respondents indicated that this factor does not at all affect construction performance, 30 % agree to 

some extent, 30 % agree to a large and 30 % agree to a very large extent that the factor affect 

construction workforce outputs. The least materials and equipments related factors is long distance of 

materials from working point as shown in Table 3 with 52.5 % respondents.  Figure 2 represents the 

graphical representation of the result. The vertical axis of the graph indicates the percentage of 

respondent against resource related factors on the horizontal axis.   

 

 

 Table 4 : Shortage of construction materials due to poor planning 

 
 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid 

To some extent 3 30.0 30.0 30.0 

To a large extent 4 40.0 40.0 70.0 

To a very large 

extent 

3 30.0 30.0 100.0 

Total 10 100.0 100.0  
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Table 5 :  Late delivery of construction materials 

 

 
 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid 

To some extent 2 20.0 20.0 20.0 

To a large extent 6 60.0 60.0 80.0 

To a very large extent 2 20.0 20.0 100.0 

Total 10 100.0 100.0  
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Fig. 2: Impact of construction resources on workers performance 

 

 

 

 

 

 

 

 

 

 

Percentage of respondents 
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Table 6: Increase cost of construction materials 

 

 
 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid 

To some extent 4 40.0 40.0 40.0 

To a large extent 4 40.0 40.0 80.0 

To a very large extent 2 20.0 20.0 100.0 

Total 10 100.0 100.0  

 

 

 

 

 

 

Table 7: Difficulties in obtaining materials from stores  

 

 
 

Frequency 

 

Percent 

Valid 

Percent 

Cumulative 

Percent 

Valid 

Not at all 1 10.0 10.0 10.0 

To some extent 3 30.0 30.0 40.0 

To a large extent 3 30.0 30.0 70.0 

To a very large extent 3 30.0 30.0 100.0 

Total 10 100.0 100.0  

 

  

CONCLUSION AND RECOMMENDATIONS 

The study reveals that material resource has a significant effect on construction workforce 

performance than construction machineries. Notably, materials and machineries related factors 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 298  

 

affecting the performance of construction workforce are not restricted to factors identified in this 

study. Nonetheless, the prevalent factors are identified in the study as substantiated in relevant 

literatures. Inefficiencies associated with material resource are attributed to inadequate planning and 

management of construction material resource. Shortage in construction material results to idle time, 

ultimately affects construction project delivery date and budgeted cost. Project procurement officers 

should be adequately pro-active to ensure proper planning, monitoring, controlling and organisation 

of construction materials on sites. Stock of available materials should be frequently taken, and 

compared with project work schedule, to ensure on-time ordering of materials before running out of 

the available ones. The adequate maintenance of construction tools and equipments are of significant 

importance to ensure good working conditions of equipments and tools  that  prevent delays in 

construction operations.   
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Construction operational system is challenged with cost constraint at construction stage to deliver 

project at stipulated time and at a specified quality. This makes the need to explore essential factors 

that affect budgeted cost in respect to design, construction and management. The study explores 

quantitative questionnaires. The surveys are conducted among the stakeholders in the construction 

industry in Cape Town of South Africa. SPSS software is used for quantitative data analysis. Findings 

indicate that ineffective realization of client‘s briefing as a result of poor planning at design stage and 

construction procedure has effect on budgeted cost; ineffective design, planning and technicality of 

handling production process causes variation and has effect on budgeted cost; frequent changes in 

design by client bring about rework as an outcome of non-compliance design with initial briefing; 

deficient of vital information‘s by designer causes improper planning at initiating. Thus establishment 

of design focus group that wills emphasis on actualization of client‘s concepts at design stage, 

effective planning and documentation of client‘s briefing and drafting an effective policy for design 

implementation will leads to effective construction, reduction of resources waste and cost of 

construction, but will also augment timely delivery of construction product and stakeholders 

satisfaction. 

 

Keywords: Construction, cost constraint, design changes, management, production process 

 

 

 

INTRODUCTION 

Majority of the construction industry completed project above the budgeted limit and deliver project 

beyond stipulated time as an outcome of ineffective handling of budgeted cost, design and 

construction management (Dibonwa 2008). Likewise, Chong and Leong (2011) affirmed that time 

overrun and cost overrun is acknowledged as the most common, costly. Complex and risky problem 

encountered in construction project. Also, construction stakeholders were found responsible for 

mismanagement of cost. Likewise, Dibonwa (2008) confirmed that project managers and owners were 

found to play main contributory role in activities that result to project cost increase at 

conception/planning and design stage. Further argue by Dibonwa (2008) that project implementation 

stage apportioned blame to contractors, architects and quantity surveyors for construction cost 

increment. While quantity surveyors and contractors were discovered to be responsible for budgeted 

cost increase at the completion/commissioning stage. Likewise, Assaf and Al-hajji (2006) affirmed 

that project time is very significant, and clarified how the contractors earn a certain amount of 

overhead cost for the payment of salaries and benefits, temporary facilities and equipment every week 
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during production process. Also clients incur construction loan interest, staff salaries and benefits, 

insurance, rent during production process as a result of mismanagement.  

Al-Dubaisi (2000:2) argued that design changes are inevitable in any construction project. Also, argue 

by Al-Dubaisi that the client may be forced by the market situation to affect change order into design, 

because of new technology development. The designers may be influenced by the cost limitation of 

the project and review design to upgrade the standard of design on better optimization, due to error or 

omission detected during construction phase, may force the designer to affect a change to design. Al-

Dubaisi affirmed that this factors stated causes a change to design and they are costly. Likewise, Lam, 

Wong and Wong (2007) argue that design should be made simple in order to allow for build 

capability in construction industry. Lam et al. (2007) argued that build capability is define as ―the 

extent to which the design of building facilities eases of construction‖. Further explain by Lam et al. 

that meaning of the definition pointed out that design outcome has important effect on simplicity of 

construction. 

Most of the construction industry in South Africa completed project above the budgeted limit. Thus, 

demands the need to identify the factors that affect cost constraint during building production process. 

The identification of these factors will assist stakeholders in the construction industry to plan 

adequately toward efficient building production process. This study will identified the modality of 

achieving efficient building product during production process in South Africa. Likewise, effect of 

changes in building design during production process on budgeted cost. Also, Lam et al (2007) 

confirmed that change in design affect construction cost. Similarly, impact of budgeted cost on 

management of construction resources during production process in South Africa will be explored. 

Sidumendi (2009:1) established that poor capacity. Poor quality, low productivity and low profit 

margin continue to characterize the majority of South Africa construction industry.  This study will 

explore how cost can be efficiently utilized without affecting delivery time and quality expected 

during production process. Also, Operation technique for management of construction cost in order to 

be within the limit of budgeted cost during building production process will be established by this 

study.  

Design and management process 

Planning is a process of selecting an objectives and then establishing programs and procedures for 

achieving the objectives (Ahuja, Dozzi and Abourizk 1994). Also, planning is very significant in 

construction industry; a good planning at the start of any project by the design team will enhance 

design process. Likewise, it will facilitate construction activities, planning ahead of activity in 

construction industry will improve efficiency of construction process. Similarly, Al-Dubaisi (2000) 

confirmed that ineffective planning of work in construction industry usually leads to delay in progress 

of work and change orders. Likewise, Esohofonie (2008) confirmed that the frequent changes of 

building design lead to difficulties, as a result from improper project planning and management of 

design processes. Also, argue further by Patience (2008) that designers should prepared and planned 

ahead of time, thoroughly review design process to accommodate any changes that might come up in 

future. Al-Dubaisi (2000) argues that a change in design will affect material cost, cost of labour and 

schedule. Also, Al-Dubaisi confirmed that frequent changes in design may affect construction cost, 

and construction processes. 
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Al-Dubaisi (2000) discovered that client may effect a change in design and it is usually a scope 

change, designer usually affects change in design as a result to site financial condition and 

government regulations, project management consultant may considered a change to design because 

of time budgeted for project, and contractor usually affect a change to design due to design errors and 

site conditions. Thus, Al-Najjar and Enshassi (2008) confirmed that frequent changes to design have 

gross effect on construction cost. Drain et al (2006) argued that inadequate facts from client. Thus, 

designers are compelled to develop design based on information available. This may not be the 

interest of the client, and consequently this may lead to problematic situation of the design and 

construction interaction during building production process. Also, Arain et al (2006) argue that 

inadequate design and specification may seriously have impact on timely completion of project. 

Esohofonie (2008) argues that contractor is responsible for the production processes. The contractor is 

saddled with the responsibility of effective management of construction resources for efficient 

building product delivery at budgeted cost, within time frame. Lam, Wong, and Wong (2007) 

discovered from research findings that contractors should be allowed to involved in design process, 

this will make design to be error free and contractor will ensure that construction activities are duly 

incorporated into design. Likewise, Azhar, Farooqui and Ahmed (2008) confirmed that lack of proper 

design plan and project management causes cost overrun  

Azmy (2012) argue that the establishment of a well structure construction team will influence overall 

productivity. An effective team work does not occur automatically, it usually confronted with many 

challenges. Also, argue further by Azmy that source of the problems are deficiency in proper 

organization, conflicts, lack of proper communication and ineffective participation of individual. 

Cohn and Ralston (2005) confirmed that an effective team shares common purpose, goals, shear 

leadership, ground rules for interactions, meeting, trust and openness. Further argue by Cohn et al that 

efficient team work is very essential in construction industry. There are interpersonal issue that team 

members in the industry need to overcome to augment productivity such as trust, respect, and 

leadership; these are the indices that help to enhance combine effort for successful production 

processes. 

Construction team are group of experts coming from different backgrounds with different reactions 

and social needs, team can have impact either negatively or positively, failing to take action to 

influence good team work may lead to inefficient performance on site. Likewise Cohn and Ralston 

(2005) confirmed that a team is a group of individual coming together for a common goal, for a job to 

be done. The assessments of work done, does not depend on individual contribution, but on how 

efficiently the group can collaborate together to complete task. Team work increases the opportunity 

of learning new profession in construction industry, therefore enhance productivity 

Cost overrun has been a major problem that hinders successful production process in construction 

industry to deliver it product at budgeted limit with a specified time and at quality expected. Likewise, 

Lavender (1996) argues that construction stakeholders should manage financial control of 

construction projects toward a profit to ensure long-term survival and growth, and to generate 

sufficient liquidity and cash flow.  
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RESEARCH METHODOLOGY, DATA ANALYSIS AND DISCUSSION OF 

FINDINGS 

Research Methodology  

The objective of this study is to determine essential factors that affect budgeted cost in respect to 

design, construction and management during production processes in South Africa construction 

industry. The targeted population are construction stakeholders in Cape Town of South Africa. 

Questionnaires were administered to selected group of stakeholders in construction industry in Cape 

Town. Data were collected from construction stakeholders operating within Cape Town on 10 

September 2013. Cape Town is located in the Western Cape province of South Africa with large 

population and it accommodates professionals in construction industry. Thus, allows the small 

sampling of the population for generalization. The study used quantitative questionnaires; 30 closed- 

ended questionnaires were dispensed by hand to stakeholders in the construction industry. Ten 

questionnaires were retrieved from stakeholders and checked for accuracy and errors. The data 

collected were analysing using SPSS software for quantitative data analysis. The use of experience 

construction stakeholders that have been working in construction industry had shown the believability 

and validity of data captured represent the concept of the study. The random selection of group of 

stakeholders in construction industry that have been working for over 5 years confirms validity of the 

data. Also, the concentration of construction industry in Cape Town allows the sampling of the 

population which confirm the reliability of the result. The study is on-going research and the result is 

from pilot study conducted. 

Data Analysis and Discussion of findings 

Data analysis 

Respondents‟ details 

On Table 1, a total of 10 questionnaires were retrieved for the analysis. The findings indicate that 

among the respondent professionals, the professional builder is 6 while others are architects, quantity 

surveyors and the engineers. 

Table 1 Indicate any of the following that is appropriate to your firm 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

architect 3 30.0 30.0 30.0 

contractor 6 60.0 60.0 90.0 

quantity 
1 10.0 10.0 100.0 
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surveying 

Total 10 100.0 100.0  

 

The result on table 2 indicated that the respondent that have less than 6years of working in the firm is 

3, while 6 of the respondents have above 6years of working experience in the firm and respondent 

with 25years above is 1. Table 3 shown the average age of the respondents, the result indicates that 8 

of the respondents is 20years above, while 2 of the respondent is 40years above 

Table 2 years of experience in the construction industry 

 
Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

1-5 3 30.0 30.0 30.0 

6-10 2 20.0 20.0 50.0 

11-15 1 10.0 10.0 60.0 

16-20 3 30.0 30.0 90.0 

26-30 1 10.0 10.0 100.0 

Total 10 100.0 100.0  

 

 

 

 

 

 

 

 

 

 

 

Table 3  Age of the respondent 
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Frequenc

y 

Percent Valid 

Percent 

Cumulative 

Percent 

Val

id 

21-25 2 20.0 20.0 20.0 

26-30 2 20.0 20.0 40.0 

31-35 1 10.0 10.0 50.0 

36-40 3 30.0 30.0 80.0 

41-45 1 10.0 10.0 90.0 

Above 

46 

1 10.0 10.0 100.0 

Total 10 100.0 100.0  

 
This section present the ranking of essential factors that affect budgeted cost in respect to design 

construction and management during building  production process as recorded in the survey, from 

scale 1 (strongly disagree) to 5 (strongly agree).  Table 4 presented the result that shown 5 of the 

respondents strongly agree, that design error and omission cause by ineffective realization of briefing 

as a result of poor planning and construction management has effect on budgeted cost and quality. 

While 4 strongly agree to the same believe.  

Table 4 Design error and omission affects quality of product delivery 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 1 10.0 10.0 10.0 

Agree 4 40.0 40.0 50.0 

Strongly 

agree 

5 50.0 50.0 100.0 
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Total 10 100.0 100.0  

 

Table 5, Indicate that 5 of the respondents strongly agree that additional work has effect on  budgeted 

cost as a result of poor design cause by incompetent initiating and design implementation. 2 of the 

respondents agree that additional work has effect on budgeted cost as a result of poor design cause by 

incompetent starting and design implementation 

 

 

Table 5  effect  of additional work on budgeted cost 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 1 10.0 10.0 10.0 

Agree 5 50.0 50.0 60.0 

Strongly 

agree 

4 40.0 40.0 100.0 

Total 10 100.0 100.0  

 
Table 6, present that 4 of respondents agree that variation as a result of ineffective design planning 

and technicality in handling production process has effect on budgeted cost and product are delivered 

above budgeted cost specified. Likewise, 4 of the respondents strongly agree that variation as a result 

of ineffective design planning and technicality in handling production process has effect on budgeted 

cost. 

Table 6  effect of variation on budgeted cost as a result to frequent changes 

 Frequen

cy 

Percent Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 2 20.0 20.0 20.0 

Agree 4 40.0 40.0 60.0 
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Strongly 

agree 

4 40.0 40.0 100.0 

Total 10 100.0 100.0  

 

Table 7 shows that 6 of the respondents agree that frequent changes in design by client bring about 

rework an outcome of non-compliance design with initial briefing affect budgeted cost. While 3 of the 

respondents strongly agree to the same believe. 

Table 7 frequent changes in design  bring about rework 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 1 10.0 10.0 10.0 

Agree 6 60.0 60.0 70.0 

Strongly 

agree 

3 30.0 30.0 100.0 

Total 10 100.0 100.0  

 

 

Table 8; show that 4 of the respondents agree that inadequate design, a consequence in deficient of 

vital information cause by improper planning at initiating stage has effect on budgeted cost. Also 4 of 

the respondents strongly agree to the same believe.  

Table 8 Inadequate design has effect on budgeted cost 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val
Neutral 2 20.0 20.0 20.0 
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id Agree 4 40.0 40.0 60.0 

Strongly 

agree 

4 40.0 40.0 100.0 

Total 10 100.0 100.0  

 

 
Discussion of findings 

Table 9 offering the overall ranking of essential factors that affect budgeted cost in respect to design 

construction and management during building production process as indicated by the respondents, the 

percentage of the respondent is from scale 1 (strongly disagree) to 5 (strongly agree). the result shown 

that the respondents strongly agree, that design error and omission cause by ineffective realization of 

briefing as a result of poor planning and construction management has effect on budgeted cost and 

quality, causes the project to be delivered at high construction cost. Also, Zhang and Russell (2005) 

confirmed that the accomplishment of the design and construction of high- quality facility that meet 

owner and end users requirements is one of the triangle of project objectives, the others being time 

and cost. Likewise, Arditi  and Gunaydin ( 1998) argued that cost of rework resulting from poor 

quality work done; the respondents strongly agree that additional work has effect on  budgeted cost as 

a result of poor design cause by incompetent starting and design implementation. In support of the 

discussion,  Dibonwa (2008) confirmed that project managers and owners were found to play main 

contributory role in activities that result to project cost increase at conception/planning and design 

stage ; respondents agree that variation as a result of error in design has effect on budgeted cost cause 

by ineffective design planning and technicality of handling production process; Also respondents 

agree that frequent changes in design by client bring about rework as an outcome of non-compliance 

design with initial briefing. Strengthening the point further, Al-Dubaisi (2000) discovered that the 

initiators of design changes are clients, designers, project management consultants and contractors on 

site. Client may affect a change in design and it is usually a scope change, designer usually affects 

change in design as a result to site condition and government regulations; the respondents agree that 

inadequate design, a consequence in deficient of vital information cause by improper planning at 

initiating stage has effect on budgeted cost. 

Table 9 shown overall factors 

Factors  Sum Mean % Range 

Design error and omission 

affects quality of product 

delivery 

      44.00 4.4000 88 1st 
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Effect of additional work on 

budgeted cost 

 43.00 4.3000 86 2nd 

Effect of variation on 

budgeted cost as a result to 

frequent changes 

 42.00 4.2000 84 3rd 

Frequent changes in design 

brings about rework 

 42.00 4.2000 84 3rd 

In adequate design has 

effect on construction cost 

 42.00 4.2000 84 3rd 

Delay in design by designer 

affect  budgeted cost 

 41.00 4.1000 82 6th 

Design contain error and 

omission affect construction 

cost 

 41.00 4.1000 82 6th 

A frequent changes into 

design into design  has 

effect on budgeted cost 

 40.00 4.0000 80 8th 

Unclear project objectives 

has effect on budgeted cost 

 38.00 3.8000 76 9th 

Inadequate specification 

affect budgeted cost 

 38.00 3.8000 76 9th 

Government rule on design 

affect budgeted cost 

 34.00 3.4000 68 11th 

      

      

 

CONCLUSION AND RECOMMENDATION 

The main findings point out that ineffective realization of design briefing as a result of poor planning 

and construction management has effect on budgeted cost and quality; additional work has effect on  

budgeted cost as a result of inadequate design cause by incompetent starting and design 

implementation;  variation is an outcome of ineffective design planning and technicality of handling 

production process has effect on budgeted cost and product are delivered above budgeted cost 

specified; frequent changes in design by client bring about rework as an outcome of non-compliance 
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design with initial briefing has effect on budgeted cost and product delivered above cost limit; 

deficient of vital information by designer causes improper planning at initiating stage has effect on 

budgeted cost. Thus establishment of design focus group that wills emphasis on actualizing client‘s 

concepts at design stage; effective planning and documentation for client‘s briefing and effective 

outlining of policy for design implementation is a necessity toward avoidance of these construction 

predicaments. This avoidance will not only leads to effective construction production processes, 

reduction of resources waste and reduction in cost of construction, but will also augment timely 

delivery of construction product and stakeholders satisfaction. 

REFRENCES 

Ahuja, H. N., Dozzi, S. P. & Abourizk S.M (1994) project management techniques in  

 planning and controlling construction projects second edition, 1-505 

Al-Dubaisi, A. H. (2000) change order in construction projects in Saudi Arabia, 

 1-146  

AL-Najjar, J.  M. & Enshassi (2008) Afactor influencing time and cost overrun on  

 construction project in in the Gaza strip. A Thesis submitted in the partial fulfilment  

 of the requirement for Degree of Master of Science in civil Engineering-construction  

 management, 1-206.  

Arain, F. M.  &  Pheng,  L. S.(2006) a knowledge-based system as a decision making tool  

 for effective management of variations and design improvement: leveraging on  

 information technology applications I Tcon vol11, 373-392 

Arain,  F. M.  &  Pheng,  L. S. (2005) effective management of contract variation using a  

 knowledge base decision support system cebe working paper no10  

Arditi D., and Gunaydin,  H.  M.( 1998) factors that affect process quality in the life cycle  

 of  

 building projects. J. constr. Engrg. And management, ASCE 124(3) 194-203. 

 Assaf Sadi,  A & Al-Hejji, S. (2006) causes of delay in large construction project.  

 International journal of project management 24 350-375. 

Azhar N., Farooqui , R. U. & Ahmed,  S. M. (2008) Cost Overrun factors in construction  

 Industry of Pakistan. First International conference on construction in developing  



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 311  

 

 Countries journal, 500-508. 

Azmy,  N.  (2012) the role of team effectiveness in construction project teams and project  

 performance, graduation thesis and dissertations paper 12265 , 1-198 

Cohn.  R. & Ralston,  (2005) Teamwork: Fad or Forever article published may,  

 construction executive volume 14 number 5 

Chong,  H. & Leong Y. (2011) legal approach on assessment of contractor‘s entitlement  

 to  

 extension of time  Afri. J. business manage , 4815-4823 

Dibonwa,  P.(2009).Identifying cause and remedies for cost overrun in botswana‘s public  

 construction projects. National ETD portal South Africa thesis and dissertations. 

Dosumu, O.S. & Adenuga, O.A (2013) organisation technology and management in  

 construction. An international journal ,676-686 

Esohofonie , F. P. (2008) factors affecting cost of construction in Nigeria, 

 1-44 

Lam P.T.I, Wong F.K.W and Wong F.W.H,(2007) building features and site- specific  

 factors affecting buildability in Hongkong, journal of engineering design and  

 technology vol5 no2 129-147 

Lavender S (1996) management for the construction industry pp1-296 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 312  

 

FACTORS THAT AFFECT COST DURING BUILDING PRODUCTION 

PROCESSES IN SOUTH AFRICA CONSTRUCTION INDUSTRY 
 

1
Imisioluseyi Akinyede and 

2
Julius Fapohunda 

12Department of construction management and quantity surveying, Cape peninsula University of Technology, Bellville, 

South Africa 
1 seyiakinyede@yahoo.co.uk, 2 FapohundaJ@cput.ac.za 

 

 

Literature reveals that constructions are restrained within budgeted cost. Hence, the operational 

system is challenged with cost constraint to deliver project at stipulated time and at a satisfied quality. 

This make the need to investigate factors that affect cost as a constraint. This research explores the 

use of quantitative questionnaire to collect data. Surveys were conducted among the stakeholders in 

the construction industry in Cape Town of South Africa. SPSS software is used for quantitative data 

analysis. Major findings indicate that ineffective planning at project initiating and implementation 

result into payment for poor job and rework affect cost; improper reconciliation of operational records 

and expenditure with budgeted cost during production affect cost and delivery of; inappropriate 

Coordination between delivery date, project jurisdiction and budgeted cost affect construction cost. 

Constant reconciliation between site expenditure and budgeted cost will reduce over spending; 

planning and monitoring in the use of materials will reduce delay; monitoring of design from briefing 

to construction stage will moderate additional work; stakeholders should be informed about triple-

stand, that any adjustment to time, cost and scope will affect others and construction cost. This will 

also augment delivery of project at budgeted cost, reduction in resources waste and satisfaction of 

stakeholders‘ objectives.       

 

Keywords: Building production, construction industry, cost constraint, delivery time, production 

process.        

 

 

INTRODUCTION 

The goal of this study is to establish the factors that affect cost during building production process in 

South Africa construction industry, and purpose of this study is to achieve efficient building 

production process and delivery of product at construction cost equal to budgeted cost and at time 

specified. Literature reveals that there many uncertainties in construction industry, cost, time scope 

and quality has been a constant factor challenging the smooth production process in construction 

industry (Ashar et al. 2008). Similarly, Memon, Rahman, and Azis (2010) established that 

construction cost is one of the most important ways of accessing success of a project. Also, is of great 

anxiety to those who are involved in the construction industry. Further describe by Memon et al 

(2010). that factors affecting construction cost is cash flow, financial difficulties confronting 

contractors, contractor‘s poor site management and supervision,  inexperience of contractor, 

unavailability of  workers, improper planning and scheduling by contractors. Also, Rahman, Memon, 

Azis and Abdullah (2013) affirmed that construction cost as a major problem challenging construction 

industry globally and it needs urgent attention to improve. Furthermore, Rahman et al (2013) 

identified factors that affect construction cost are poor site management and supervision, incompetent 

subcontractor, schedule delay, inadequate planning and scheduling, lack of experience and frequent 
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design changes. Memon, Rahman, and Azis (2011) discovered that cost is an important element for 

any construction project. Hence, cost overrun is observed as one of the most constant occurring topic 

in construction projects globally and need to be investigating more to ease this matter in the future. 

Likewise, Ganiyu and Zubairu (2010) discovered that major problem in Nigeria construction industry 

is those construction projects are completed at a cost higher than budgeted cost. 

This study aims to analyse the effect of cost on building product delivery during production process. 

The objectives are to identify the factors that affect cost during production process. Likewise to 

identified the modality of achieving efficient building product during production processes. Nega 

(2008) confirmed that project operator‘s main goal is to complete project within minimum time as 

well as minimum cost. Hence, cost overrun is a product of mismanagement. Cost overrun is an 

impediment to construction industry from achieving its objectives. Desai and Desale (2013) supported 

the argument that construction industry objective is to optimized project duration. Also, develop the 

schedule that leads to the minimum total project cost. 

The study of ―Tools and Technique for managing construction project delivery in small and medium 

enterprises in South Africa‖ by Aguma and Festus (2011) argued that cost overrun is imposed by cost 

constraint. Thus, the effect is late completion of project, and poor quality performance of building 

product delivery in South Africa. Similarly, Emuze and Smallwood (2011)  identified  operational as  

problem   confronting  project delivery, such as added cost in project, poor quality, client 

dissatisfaction, rework and defects. The study of the image of contractors: South Africa case studies 

conducted by Smallwood (2002) argued that post project services remaining within budget and time 

performances are more important to clients. Also argue further by Smallwood (2002) that contractors 

in South Africa have failed to meet these requirements. The study will establish an operational 

technique for the management of construction cost in order to be within the limit of budgeted cost. 

 

BUDGETED COST AS CONSTRAINT       

Constraint is defined to be a limitation. Hence, Cost, time, scope and quality are considered as the 

limitations that is challenging production process in construction industry. Therefore, project manager 

should see cost, time, scope and quality as an instrument for defense during production process. 

Similarly, the project manager must fully recognize the fact that scope, time, cost and quality are fully 

inter-related and that the triple constraint dictates thus any adjustment to any of cost, time, and scope 

will affect the other. It is very significant step on the part of the project manager convey the triple 

constraint information to the project stakeholders. Thus, make sure everyone involve in production 

process is quite aware of the significant of the triple constraint and potential consequent of 

adjustment. Similarly, Sambasivan and Soon (2007) affirmed that time overrun and cost overrun is 

inter-related. Thus causes disputes, litigation and complete abandonment of projects.  

Constraint in construction industry is known as those factors that enhance the success of production 

process in construction industry. Hence, failure on the part of the stakeholders to recognize these 

items will lead to issues that may causes project failure in construction industry. Likewise, Memon, 

Rahman, Abdullah and Azis (2010) discover that cost is a driving force for success in building 

production processes and cost is considered very important throughout construction management life 

cycle. Ague further by Memon et al (2010) that it is very rarely to see production completed at 
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estimated budgeted cost. Cost is very important in the construction industries; it plays a prominent 

role to achieve production processes. Also, Azhar, Farooqui and Ahmed (2008) argued that a project 

is successful when it is completed at estimated budgeted cost within time frame. Also clarify by Ashar 

et al (2008) that a construction processes may be delayed when a production processes has spent 

above the financial limit. Likewise, Al-kharachi and Skitmore (2009) discovered in the ―investigating 

the causes of delay in Saudi public sector‖ revealed that cost issues are much important in 

construction industry. Further clarified that construction delays were attributed to lack of finances, 

non-imbursement and delay in progress of imbursement by the client. 

RESEARCH METHODOLOGY, DATA ANALYSIS AND DISCUSSION OF 

FINDINGS 

Research Methodology  

The goal of this study was to establish factors that affect cost during production process in South 

Africa construction industry, and purpose of this study is to achieve efficient building production 

process and delivery of product at construction cost equal to budgeted cost and at time specified. The 

targeted population are construction stakeholders in Cape Town of South Africa. Questionnaires were 

administered to selected group of stakeholders in construction industry in Cape Town. Data were 

collected from construction stakeholders operating within Cape Town. Cape Town is located in the 

Western Cape province of South Africa with large population and it accommodates professionals in 

construction industry. Thus, allows the small sampling of the population for generalization. The study 

used quantitative questionnaires; 30 closed- ended questionnaires were dispensed by hand to 

stakeholders in the construction industry. Ten questionnaires were retrieved from stakeholders and 

checked for accuracy and errors. The use of quantitative method for the study allow in-depth survey to 

the problem. The data collected were analyse using SPSS software for quantitative data. The use of 

experience construction stakeholders that have been working in construction industry had shown the 

believability and validity of data captured represent the concept of the study. The random selection of 

group of stakeholders in construction industry that have been working for over 5 years confirms 

validity of the data. Also, the concentration of construction industry in Cape Town confirm the 

reliability of the result. The study is on-going research and the result is from pilot study conducted. 

 

 

 

Data Analysis and Discussion of findings 

Data analysis 

Respondents‟ details 

On Table 1, a total of 10 questionnaires were retrieved for the analysis. The findings indicate that 

among the respondent professionals, the professional builder is 6 while others are architects, and 

quantity surveyors. 
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Table 1 Indicate any of the following that is appropriate to your firm 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

architect 3 30.0 30.0 30.0 

contractor 6 60.0 60.0 90.0 

quantity 

surveyor 

1 10.0 10.0 100.0 

Total 10 100.0 100.0  

 

The result on table 2 indicated that the respondent that have less than 6years of working in the firm is 

3, while 6 of the respondents have 6years above as working experience in the firm and  respondent 

with 25years above is 1. Table 3 shown the average age of the respondents, the result indicates that 8 

of the respondents is 20years above, while 2 of the respondent is 40years above. 

 

Table 2 Years of experience in the construction industry 

 
Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

1-5 3 30.0 30.0 30.0 

6-10 2 20.0 20.0 50.0 

11-15 1 10.0 10.0 60.0 

16-20 3 30.0 30.0 90.0 

26-30 1 10.0 10.0 100.0 

Total 10 100.0 100.0  
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Table 3 Average age of the respondent 

 Frequency Percent Valid Percent Cumulative 

Percent 

Val

id 

21-25 2 20.0 20.0 20.0 

26-30 2 20.0 20.0 40.0 

31-35 1 10.0 10.0 50.0 

36-40 3 30.0 30.0 80.0 

41-45 1 10.0 10.0 90.0 

Above 

46 

1 10.0 10.0 100.0 

Total 10 100.0 100.0  

 

This section present the ranking of factors that affect cost during building production process as 

recorded in the survey, from scale 1 (strongly disagree) to 5 (strongly agree).  Table 4 presented the 

result that shown 6 of the respondents agree that improper planning at project initiating and 

implementation stage result to wrong payment for job not properly done and rework, causes financial 

mismanagement which affect construction cost and delivery of building product above budgeted cost, 

while 3 of the respondents strongly agree to the same believe.  
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Table 4 financial mismanagement 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 1 10.0 10.0 10.0 

Agree 6 60.0 60.0 70.0 

Strongly 

agree 

3 30.0 30.0 100.0 

Total 10 100.0 100.0  

 

Table 5 shown the result of 5 respondents strongly agree that instability in currency exchange rate in 

the country has force the price of building materials to be unstable, fluctuation in price of materials 

will affect construction process and deliver product above budgeted limit, while 2 of the respondents 

agree to the same believe. 

 

Table 5 Fluctuation in price of materials 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 3 30.0 30.0 30.0 

Agree 2 20.0 20.0 50.0 

Strongly 

agree 

5 50.0 50.0 100.0 

Total 10 100.0 100.0  

 

From table 6, indicate that 5 of the respondents strongly agree that additional work will altered 

budgeted cost, and force construction industry to deliver building product at budget higher than 

specified, as a result of error and omission in design.  Improper define of scope of work will force in 
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additional work; it will affect the project to be delivered at construction cost greater than actual 

budgeted cost.     

 
Table 6 Additional work 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 3 30.0 30.0 30.0 

Agree 2 20.0 20.0 50.0 

Strongly 

agree 

5 50.0 50.0 100.0 

Total 10 100.0 100.0  

 

Table 7 indicates that 7 of the respondents agree that ineffectual coordinating between delivery date, 

project span and budgeted cost has effect on cost, and delivery of building product above budgeted 

cost. 2 of the respondents strongly agree to the same believe. 

Table 7 Contract management 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 1 10.0 10.0 10.0 

Agree 7 70.0 70.0 80.0 

Strongly 

agree 

2 20.0 20.0 100.0 

Total 10 100.0 100.0  

 

From Table 8, indicate that 4 of respondents agrees that failure on the part of contractor to route 

production process through normal project planning, implementation and close-out stages will causes 
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contractor corner cut system of contract management. This will affect the building product to be 

delivered above budgeted cost specified. 3 of the respondents strongly agree to the same believe. 

 

Table 8 Contractor corner cut 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 3 30.0 30.0 30.0 

Agree 4 40.0 40.0 70.0 

Strongly 

agree 

3 30.0 30.0 100.0 

Total 10 100.0 100.0  

 

Table 9 indicate that 6 of the respondents agree that lack of proper recording and keeping of site 

expenditure will affect construction process and delivery of product above budgeted cost, while 2 of 

the respondent strongly agree to the same believe 

Table 9 Construction cost record 

 
Frequen

cy 

Percen

t 

Valid 

Percent 

Cumulative 

Percent 

Val

id 

Neutral 2 20.0 20.0 20.0 

Agree 6 60.0 60.0 80.0 

Strongly 

agree 

2 20.0 20.0 100.0 

Total 10 100.0 100.0  
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Discussion of findings  

Table 10 indicate the respondent perception of the level of agreement on all factors that affect cost 

during building production processes. The percentage of the responses is from scale 1 (strongly 

disagree) to 5 (strongly agree). In table 13, ranking of factors is from descending order, that shown of 

the respondents agree that lack of proper planning at project initiating and implementation stage result 

to wrong payment for job not properly done and rework causes financial mismanagement which affect 

construction cost and delivery of building product above budgeted cost.  

Instability in currency exchange rate in the country has force the price of building materials to be 

unstable; fluctuation in price of materials will affect construction cost and delivery of product above 

budgeted limit. Proper planning in the use of materials and efficient monitoring of trend of event in 

the market will reduce unnecessary delay caused by the fluctuation in price of materials. Also, Raman 

et al (2012) confirmed that an efficient material management is necessary in construction process such 

as identification, acquiring, storing, distributing and disposing of materials. Additional work will 

force construction industry to deliver building product at budget higher than specified, as a result of 

error and omission in design. Improper define of scope of work will force in additional work; it will 

affect the project to be delivered at construction cost greater than actual budgeted cost. Proper 

monitoring of design from client briefing to construction stage will reduce additional work that causes 

increase in construction cost during production. Also, Azhar et al. (2008) conducted a survey and 

discovered that cost efficient site is a product of efficient management, frequently changes is scope is 

caused by inadequate planning and feasibility studies. Improper coordinating between delivery date, 

project jurisdiction and budgeted cost result into inadequate contract management, which affect 

construction cost and delivery of building product above budgeted cost. Failure on the part of 

contractor to route production process through normal project planning, implementation and close-out 

will causes contractor corner cut system of contract management. Also, Rahman et al identified 

factors that affect construction cost are poor site management and supervision, incompetent 

subcontractor, schedule delay, inadequate planning and scheduling, lack of experience and frequent 

design changes. Lack of proper recording and keeping of site expenditure in reconciliation with 

budgeted cost will affect construction cost and delivery of product above budgeted cost. 
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Table 10 shown overall factors 

Factors Sum Mean % Range 

Financial mismanagement 42.00 4.2000 84 1st 

Fluctuation of price of 

materials 

42.00 4.2000 84 1st 

Cost of materials in the 

market 

42.00 4.2000 84 1st 

Additional work 42.00 4.2000 84 1st 

Contract management 41.00 4.1000        82         5th 

High interest rate charge by 

bank 

40.00 4.0000 80   6th 

High cost of machinery 40.00 4.0000 80   6th 

Contractor corner cut 40.00 4.0000 80   6th 

Absence of construction cost 

record 

40.00 4.0000 80   6th 

Inadequate planning 39.00 3.9000 78 10th 

Frequent design changes 39.00 3.9000 78 10th 

High cost of labour 39.00 3.9000 78      10th 

Dispute on site 39.00 3.9000 78      10th 

Government policies 38.00 3.8000 76 14th 

Inadequate production 

materials 

37.00 3.7000 74 15th 

Delay in tendering  37.00 3.7000 74 15th 

Inadequate,labour 

availability 

36.00 3.6000 72 17th 

Contractual procedure 36.00 3.6000 72 17th 

Economic stability 35.00 3.5000 70       20th 
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Duration of contract period 35.00 3.5000 70 20th 

     

     

 

 

Importance of the study 

Most of the construction industry completed project above the budgeted limit. Thus, demands the 

need to identify the factors that affect cost during building production process. The identification of 

these factors will assist stakeholders in the construction industry to plan adequately toward efficient 

building production process. Similarly, the output of this research will educate the stakeholders on 

modality of achieving efficient building product during production process. The result obtained from 

the investigating of the factors that affect cost during  building production process on budgeted cost, 

will assist stakeholders to plan for effective cost management. Also, outcome of this research will 

help the contractor to achieve the best output from workforce. This research will tutor the 

stakeholders on how to manage budgeted cost within time frame and delivered product at quality 

expected. 

CONCLUSION AND RECOMMENDATION  

Major finding indicate that Improper planning at project initiating and implementation stage result to 

payment for job not properly done and rework has effect on cost. Also,  improper reconciliation of 

operational records and expenditure with budgeted cost during production affect cost and delivery of 

product at construction cost greater than budgeted cost. inappropriate Coordination between delivery 

date, project scope and budgeted cost affect construction cost and delivery of product above budgeted 

cost specified. Instability in currency exchange rate in the country has force the price of building 

materials to be unstable; fluctuation in price of materials will affect construction cost and delivery of 

product above budgeted limit. The avoidance of these construction predicaments can be achieved 

through constant reconciliation between site expenditure and budgeted cost; proper planning in the 

use of materials and efficient monitoring of trend of event in the market will reduce unnecessary delay 

caused by the fluctuation in price of materials; Proper monitoring of design from client briefing to 

construction stage will reduce additional work that causes increase in construction cost; All 

stakeholder should be informed during production process about triple-constraints, that any 

adjustment to time, cost and scope will affect others and affect construction cost. This will also 

augment delivery of building product at budgeted cost, reduction in resources waste and satisfaction 

of stakeholders‘ objectives.         
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The Public-Private Partnerships improve project procurement environment by changing traditionally 

adversarial scenarios to partnerships that integrate finance, design, construction,  renovation, 

management, or maintenance of infrastructure. PPPs are a procurement methodology that brings a 

rigorous risk-weighted approach to major projects using a competitive bid process and private sector 

expertise and innovation, which has achieved a number of significant improvements in major project 

procurement and improved public service delivery. Although different types of public–private 

partnerships (PPPs) have been practiced in worldwide infrastructure development with diverse results 

and a variety of problems have been encountered. This paper investigated on the public-private 

partnership (PPP) and Risks in procuring infrastructure projects. It focuses on the determinants of PPP 

structure, its highlights the scale of risk factors associated with the structures in procuring 

infrastructure projects, and it identified  PPP projects currently under way within the states in the 

Niger-Delta Area. Data was collected through multiple choice structured questionnaires. Data 

collected was analysed by using mean score and relative important index. The result showed the most 

significant determinants of public-private partnership structure. It further revealed the most significant 

factors that affect the success of PPPs. In conclusion, PPPs are at the heart of governments‘ attempts 

to revive infrastructure investments. Therefore, there should be proper and adequate allocation of risks 

that affects the success of PPPs between engaging partners in order to sustain the infrastructure and 

construction industry via PPPs. 

 

Keywords: Public Private Partnership, procurement options, risk management, infrastructure,  

project delivery. 

 

 

 

1.0 INTRODUCTION 

Nigeria is the most populous black nation with an estimated population of 150million and  

second largest economy in sub-Saharan Africa. Nigeria became a member of the organization 

of petroleum exporting countries (OPEC) in 1971, as the 12
th

 largest oil producing country in 

the world. Recently, Nigeria is 10th largest producer of crude oil in the world with a 

production rate of about 2.6million barrels per day (National Planning Commission. 2010). 

Nigeria is blessed with other mineral resources but remain largely untapped. It became one of 

the fastest growing telecoms markets in Africa since the arrival of the global system for 

mobile communication in 2001. This reveals a country with immense potential for prosperity. 

Awodele et al (2008)  cited  Suraj (2001), that oil accounts for 70% of the country's Gross 

Domestic Product (GDP), 95% of foreign exchange earnings , about 65% of budgetary 

revenues each year and  33% of its arable land could yield equivalent revenues but these have 

been neglected over the years and its subsistent agricultural development has failed to keep 

up with the rapid population growth. Niger-Delta is the oil producing area in Nigeria that has 
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its own ministry. Although the ministry was first metamorphosis from oil producing area 

development commission (OPADEC) to Niger delta development commission (NDDC), 

which now has its own ministry: o Niger Delta ministry. The ministry is in charge of major 

infrastructure development while NDDC is in charge of minor infrastructure development. . 

The  area being the heart of Nigeria economy has its own peculiarities of less infrastructure 

development projects despite the quantum of federal allocation given to the nine states with 

in this region.  

The economy cannot support the growing demand for the provision of infrastructure 

development projects. Therefore, the government has no other option than to go the way of 

other governments in the provision of public utility service like air port,  road and civil 

networks, telecommunication, exploration of mineral resources, electricity generation, hotel 

and tourism. That is to invite private investors to help the growth of the economy. The public 

private partnerships (PPP) is a legally-binding contract between government and private 

firm(s) for the provision of assets and the delivery of services that allocates responsibilities 

and business risks among the various partners. In a PPP arrangement, government remains 

actively involved throughout the project‘s life cycle. The private sector is responsible for the 

more commercial functions such as project design, construction, finance and operations. PPPs 

are a procurement methodology that brings a rigorous risk-weighted approach to major 

projects using a competitive bid process and private sector expertise and innovation, which 

has achieving a number of significant improvements in major project procurement and 

improved public service delivery.. PPP arrangements also allow the public sector to consider 

otherwise unaffordable projects. In this respect, PPPs help fill the so-called infrastructure gap 

between what the government can afford and what people need. The success of PPPs depend 

considerably on how best the risks are being effectively managed. The success of a project is 

very much dependent on the extent to which the risks involved can be measured, understood, 

reported, communicated and allocated to the appropriate parties (Tah and Carr, 1999; Walker 

and Smith, 1995). 

Risk is inherent in all human endeavours, including construction activities, and the risk 

elements involved are diverse and varied (Odeyinka, 2000). Fong (1987) and Odeyinka and 

Kaka (2005) asserted that it is generally recognised that those within the construction 

industry are continually faced with a variety of situations involving many unknowns, 

unexpected, frequently undesirable and often unpredictable factors. The effective 

management of risks in public–private partnership (PPP) projects is quite critical, Due to the 

complexity of PPPs, risks are mostly analyzed from a specific stake holder‘s point of view 

(Grimsey and Lewis 2002). To make risk management more efficient and effective, all 

parties must understand risk responsibilities, risk event conditions, risk preference, and risk 

management capabilities (Wehrung et al., 1988; Al-Bahar and Crandall, 1990). The whole 

concept of PPP is underpinned by a government desire to resolve financial constraints in the 

provision of public facilities and services by calling upon private management skills to 

increase the efficiency, effectiveness and quality of facilities and services delivery  (HM 

Treasury, 2000) . The steady stream of literature highlighting the potential benefits of 

construction partnering is widely accepted as an endorsement of its use as a choice 

procurement method in the construction industry (Egan, 1998;Black et al., 20001). Although 

there are some critics from some academics whether PPP is a procurement method or 

financing strategy for conventional or non-conventional procurement methods. Nevertheless, 
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this does not dampen the overall enthusiasm of its proponents, as evidenced by the quantum 

amount of literatures. 
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2.0 Types of PPP 

PPPs take a variety of forms, with varying degrees of public and private sector involvement – 

and varying levels of public and private sector risk. In fact, risk transfer from the public to the 

private sector is a critical element of all PPPs. The goal is to combine the best capabilities of 

the public and private sectors for mutual benefit. Various types of public–private 

partnerships(PPPs) have been practiced in international infrastructure development. There is 

also a  great international infrastructure market well positioned for private sector 

participation. In  UK eight types of PPPs were identified: Asset sales, Wider market, Sales of 

business, Partnership companies, Private Finance Initiative, Joint ventures,  Partnership 

investments and Policy partnerships. Other types  of PPP recognised internationally for 

infrastructure development are: Build-operate-transfer (BOT), Build-own-operate-transfer 

(BOOT), Build-lease-own (BLO), Build- rehabilitate –own- transfer and Build- own-operate 

(BOO). Build-own-operate-subsidize-transfer (BOOST),  Buy-build-operate (BBO), Build-

lease-transfer  (BLT), Build-transfer-operate (BTO), Build- own-operate-maintain, (BOOM), 

Design-build –finance-operate (DBFO), Develop-operate-transfer (DOT), Design-build –

operate-maintain (DBOM). Among all these only Private Finance Initiative is commonly use 

in UK, while Build-operate-transfer (BOT) is commonly use in Asian. Build-own-operate-

transfer (BOOT) and Build-operate-transfer (BOT) are relatively popular in Nigeria. 

3.0 Determinants of PPP 

The PPP determinants is homogeneous across the countries while heterogeneous across 

industries depending on the nature of public infrastructures, capital intensity, and technology 

required. The identified PPP determinants are: government constraints, political environment, 

market condition, macro economic stability, institutional quality, legal system and past 

experience with PPP. 

Government constraints: the contribution of infrastructure to economic growth is well 

recognised both in academic and policy debates. Since long-term economic growth requires 

investments in infrastructure and the resources can not support the growing demand for the 

provision of infrastructure development projects. The governments face a growing need to 

find alternative ways to finance infrastructure by focus on formulating public policies rather 

than building the needed infrastructure. Indeed, it is clearly shows that governments have 

been largely unsuccessful in providing the much-needed infrastructure. Therefore, it needs 

mutually beneficial partnerships with private sectors. In this respect, PPPs help fill the so-

called infrastructure gap between what the government can afford and what people need. 

Kopp(1997). PPPs thus allow the public sector to leverage more financial resources by using 

the private sector as an intermediary. Glasser (2001), postulated that countries with greater 

exogenous or external resources have had milder economic crises and have been less inclined 

to adopt market-oriented policies. 

Political Environment: ethnically divided countries require a larger number of infrastructure 

projects in order to reduce the likelihood of conflicts among the groups. But the larger 

number of infrastructure projects typically puts added financial pressure on the public sector 

and requires private financing.  These are usually needed to respond to different individual 
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preferences, which prevent the pooling of resources for common public projects (Alesina et 

al., 1999). 

Market condition: the demand for the services to be provided and the size of the market are 

important determinants of the private sector participation in PPPs structure. Since private 

sector is profit oriented business, the profitability of PPP projects is crucial for attracting 

private sector partners. Therefore, government must provide very attractive incentive that can 

motivate private sector to invest in PPP Infrastructure project. In some PPP arrangements, the 

government accepts responsibility for tariff collection or agrees to buy the infrastructure 

services from the PPP projects at a predetermined price. While this reduces the risks for 

private investors, it also often requires renegotiations, especially in periods of crisis when the 

government can no longer afford its contingent liabilities or private investors cannot meet the 

terms of the contract (Ehrhardt and Irwin, 2004 and Thomsen, 2005). 

Macro economic stability: one of the incentive to attract private investment  in PPP 

infrastructure projects is for the government to establish stable macro that is credible, and 

predictable, low inflation rate and stable exchange rate. 

Institutional Quality: the sustainability of PPP depends critically on the regulatory 

environment that in turn is shaped by the quality of institutions. Strong institutions reduces 

country risk that motivate investor to participate in PPP infrastructure projects . 

Legal System: affirmed that the effectiveness  legal institutions has a much stronger impact 

on the availability of external finance than do laws on the books. effective rule of law reduce 

financial crime rate and create more conducive environment for investment in PPP 

infrastructure projects. 

Past Experience with PPPs :Also affecting PPPs is a government‘s reputation and the private 

sector‘s experience in PPP infrastructure projects. Owing to the particular nature of 

infrastructure investments, past experience in running these projects is a critical predictor of 

successful future arrangements. Hence, a government‘s reputation for honouring past PPPs is 

important for attracting future PPPs..  

4.0 Risk Assessment 

The main principle for PPP‘s is value for money. Hayford (2006) asserted that One of the 

greatest value for money drivers is risk transfer, which means appropriate risks can be 

transferred to the private sector, who is supposed to be capable of managing those risks 

better. Thomas et al., (2003) affirmed that transfer of risks to the private sector comes at a 

price and improper allocation of risks among stakeholders may lead to higher than necessary 

prices. Due to the involvement of multitude of stakeholders in the PPPs structure, the risks 

associated in the PPP process are multifaceted. The management of risks in PPP 

infrastructure projects demands effective execution of core processes in the project 

management plan, a significant clear understanding of the PPP process and identification of 

all the risks associated with the wider stakeholders over the PPP projects lifecycle. The 

upshot is that the complexity of the arrangements and incomplete contracting nature have led 

to increased risk exposure for all the parties involved (Woodward, 1995). When thinking 

about a risk, it is easier to think about individual influencing factors (Thompson and Perry, 
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1992). This is because the risk factors better describe the risk-related situations that can be 

individually assessed with a limited quantity of vague information (Tah and Carr, 2000). 

Smith (1999) and Chapman and Ward (1997) submitted that generally, risk is viewed within 

the context of the probability of different outcomes and that the general attitude towards risk 

is its identification, evaluation, control and management. There have been a lot of studies 

focusing on the identification and categorization of risk factors, such as Perry and Hayes 

(1985), Thompson  and Perry (1992) and Akintoye and MacLeod (1997), have identified risk 

sources in construction at the pre-contract stage to include design risk, competitive tendering 

risk, tender evaluation risk and estimating risk among others. In addition, they also identified 

risk factors at the post-contract stage to include physical risk, site condition, inclement 

weather, legal risk, environmental risk, logistic risk, political risk, financial risk and 

contractual risk among other. Salzmann and Mohammed (1999) have presented risk 

identification framework for international BOOT projects based on four super factor 

groupings: host country, investors, projects and project organization. While Thomas et 

al.(2003) grouped risk classification of BOT project under four project phases: 

developmental phase, construction phase, operation phase, and project life cycle phase. Based 

on the literature, the study adopted Thomas et al. (2003) risk classification with modification 

on the variables that constitute each four project phases and the risk factors were categorized 

and coded as in table 1. 

Table 1 Classification and Categorization of Risk Factors 

Category code Risk factor 

Developmental phase 

  

RDH01 

RDH02 

RDH03 

Pre-investment risk 

Tendering risk 

Bidding cost 

Construction phase 

  

RCH01 

RCH02 

RCH03 

RCH04 

RCH05 

Technology risk 

Design risk 

Completion risk 

Cost risk 

Time risk/ Long concession 

period 

Operation phase 

  

ROH01 

ROH02 

ROH03 

ROH04 

Revenue risk 

Operation risk 

Demand risk 

Debt serving risk 
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Project life cycle 

  

RPL01 

RPL02 

RPL03 

RPL04 

RPL05 

RPL06 

RPL07 

RPL08 

RPL09 

Financial risk 

Political risk 

Legal risk 

Environmental risk 

Physical risk 

Force majeure risk 

Partnering risk 

Regulation risk 

Corruption 
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5.0 Methodology 

Data were collected through structured questionnaire survey self-administered among the 

randomly selected participants in PPP infrastructure projects with the states in Niger-Delta 

area of Nigeria. The respondents were requested to score on a Liker–type scale of 1-5, the 

likelihood of the identified risk factors occurring. The measuring scale of 1 represents a 

situation where there was low likelihood of occurrence, while 5 represents a very high 

likelihood of occurrence. The decision rule is that the weighed mean score of 3.0 and above is 

significant while below 3.0 is insignificant. 

 

6.0 Data Analysis and Results 

Data collected were analysed using mean score, relative important index (RII) and ranking 

factor. The numerical scores assigned by respondents were transformed to a relative 

importance index (RII) using the following formula: 

     RII                                                                                                   (Equation 

1) 

Where: 

 = the i
th

 likelihood of occurrence of risk factor 

 = the percentage of respondents to the i
th

 likelihood of occurrence 

The results indicated that market conditions with (RII) of 0.167 is the most significant 

determinant of investments in PPPs, Government constraints, institutional quality and legal 

system with (RII) of 0.157, 0.150 and 0.139 were ranked 2
nd

, 3
rd

 and 4
th

 most significant 

determinants of investments in PPPs respectively. The result further revealed that  only pre-

investment risk is significant among the risks in development phase of PPP projects. While 

technology risk and cost risk  are the most significant at construction phase. Revenue risk and 

debt serving risk are the most significant at operation phase. At PPP projects life cycle, 

Financial risk is the most significant and closely followed by political risk. Environmental 

risk were ranked 3
rd

. The result  also indicated that based on the four phases of  PPPs 

infrastructure projects.  Development phase, Construction phase, Operation phase and project 

lifecycle phase accounted for  14% , 22%, 20% and 43% of the total risk respectively. see 

details in table 2 for determinants of PPP, table 3 for risk analysis technique suitable for PPP 

projects and table 4 for assessment of risk factors using rank value of 1-5. In which 1.0 - 1.99 

is ranked Low, 2.0 - 2.99 is Medium Low, 3.0 - 3.49 is Medium, 3.5 - 4.49 is Medium High 

and 4.5 - 5.0 is High. 
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Table 2 Assessment of Determinants of PPP Infrastructure Projects 

S/N DETERMINANTS MEAN 

SCORE 

RII RANK SIGNIFICANT 

LEVEL 

1 Government constraints 3.60 0.157 2
nd

 Very significant 

2 Political environment 3.00 0.130 5
th

 significant 

3 Market condition 3.85 0.167 1
st
 Highly significant 

4 Macro economic stability 3.00 0.130 5
th

 significant 

5 Institutional quality 3.45 0.150 3
rd

 Very significant 

6 Legal system 3.20 0.139 4
th

 significant 

7 Past experience with PPPs 2.90 0.126 7
th

 Averagely significant 

  

Table  3Assessment of Risk Factors in Procuring PPP Infrastructure Projects 

Category Code Risk Factor Risk Index Rank Value Variance 

% 

Developmental 

phase 

  

RDH01 

RDH02 

RDH03 

Pre-investment risk 

Tendering risk 

Bidding cost 

3.20 

2.75 

2.90 

Medium 

Medium low 

Medium low 

  

13.78% 

Construction 

phase 

  

RCH01 

RCH02 

RCH03 

RCH04 

RCH05 

Technology risk 

Design risk 

Completion risk 

Construction cost risk 

Long concession period 

3.30 

2.92 

2.65 

3.50 

2.80 

Medium 

Medium low 

Medium low 

Medium 

High 

Medium low 

  

  

22.36% 

Operation phase 

  

ROH01 

ROH02 

ROH03 

ROH04 

Revenue risk 

Operation risk 

Demand risk 

Debt serving risk 

3.65 

2.93 

2.65 

3.55 

Medium 

High 

Medium low 

Medium low 

Medium 

High 

  

  

19.89% 
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Project life cycle 

  

RPL01 

RPL02 

RPL03 

RPL04 

RPL05 

RPL06 

RPL07 

RPL08 

RPL09 

Financial risk 

Political risk 

Legal risk 

Environmental risk 

Physical risk 

Force majeure risk 

Partnering risk 

Regulation risk 

corruption 

4.75 

4.50 

2.72 

3.60 

2.63 

1.90 

2.90 

2.65 

1.81 

High 

High 

Medium low 

Medium 

High 

Medium low 

Low 

Medium low 

Medium low 

Low 

  

  

  

  

42.73% 
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7.0 Assessment of PPP Projects Currently Under way in Niger-Delta Area 

There are several PPP infrastructure projects currently under way in Nigeria such as Roads, 

Rail way line, Electricity, Air port, Water projects and Refineries. The volume of PPPs 

infrastructure projects in Nigeria is more concentrated in Niger-Delta are than any section of 

the country. Although, most of the project are still under construction with the exception of 2 

that near completion. The assessment shows the project title, duration, Number of phases, 

percentage of  Government contribution and private investor‘s  contribution and stage of the 

projects. See table 4 

  

Table 4 Assessment of PPP projects currently under way in Niger-Delta area 

Project title duration phase government private completion 

Ibom Airport 4 Years 1 & 2 30% 70% Phase 1, 80% 

Refinery 4years 1 & 2 10% 90% 20% 

Ibom power Plant 6years 1 & 2 30% 70% Phase 1, 95% 

Qua cement 2years 1 & 2 20% 80% 100% 

Oil & gas processing plant 2years 1 & 2 20% 80% Preliminary stage 

ALSCON   _ 20% 80% Near completion 

International market Ondo 3years 1 & 2 20% 80% Preliminary stage 

Benin Ore Road 2years _ 20% 80% 20% 

  

  

8.0 Conclusion 

This study has attempted to examine the public-private partnership (PPP) and Risks in 

procuring infrastructure projects. This was perceptive through structured questionnaire survey 

of respondents‘ opinions of the likelihood of the identified risk factors occurring at the 

project phases.  From the questionnaire survey, it was found that financial risk ranked highest 

in the respondents‘ scoring of the likelihood of risk occurring. This is not surprising because 

in the Nigerian construction sector, there is a high instability in the prices of construction 

materials, as most of them are still dependent on foreign components. This leads to a high 

degree of fluctuation in prices of construction materials and components. The significant 

determinants of public-private partnership structure. were found to be Government 

constraints, institutional quality and legal system. The identified  PPP projects currently 

under way within the states in Niger-Delta Area of Nigeria shows that In Nigeria context 

PPPs infrastructure project is sill relatively new and nearly all the project under this scheme 

are still under construction. Finally, based on the four phases of  PPPs infrastructure projects.  

Development phase, accounted  for 14%  of the total risk in PPP infrastructure project, while 

Construction phase , Operation phase and project lifecycle phase accounted for , 22%, 20% 

and 43% of the total risk respectively.  PPPs are at the heart of governments‘ attempts to 

revive infrastructure investments. Therefore, the  proper and adequate allocation of risks that 
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affects the success of PPPs between partners in order to sustain infrastructure and 

construction industry via PPPs is paramount. 
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Despite the procurement system reforms undertaken in Chad since 2003, the performance of public 

works procurement using competitive tendering method is still very poor and there is a need to 

improve on its effectiveness. The procurement process at pre-contract stage is divided into the 

following five phases: tender planning, tender document development, tender solicitation, tender 

evaluation and contract pre-award. The objective of this study was to develop a conceptual framework 

to guide the effectiveness assessment of public works procurement prior to the signing of the contract. 

The method adopted is a desktop study using the traditional content analysis of secondary data from 

literature. Given that effectiveness cannot be directly measured, the framework uses a number of 

criteria and related measurable indicators on the basis of which inferences about the relative 

performance are made. Therefore, the resulting conceptual framework involves the following steps: 

definition of a baseline including target values, determination of relevant criteria and establishment of 

key measurable indicators, collection of data and the comparison of actual measures to target values, 

analysis of results, draw conclusions and taking remedy actions before the process continues. Based 

on the findings, recommendations were made for further studies to operationalize the proposed 

framework. 

 

Keywords: Effectiveness assessment, competitive tendering, conceptual framework, works 

procurement, Chad  

 

 

 

I. INTRODUCTION  

As the majority of developing countries, Chad Republic has prescribed Competitive Tendering (CT) 

as the prime method of public works procurement due to its widespread benefits. These include 

promoting competition and hampering corruption (Steven and Patrick, 2006), reducing cost by 

broadly 20% (Simon, Shirley & David 2005) and providing the enabling environment for effective 

utilization of scarce resources in the economy (Dikko, 2000). Besides, when performed effectively, 

CT is capable of achieving project delivery in a timely and cost effective manner (Oladapo, 2000). 

Although CT appears to be the most acceptable method of selecting contractors in the world 

(Akubueze, 2000) and the most beneficial to local construction industries (Oladapo, 2000), yet there is 

much evidence that its implementation has been the most difficult in developing countries. Despite the 

reforms of Policies, Acts, Regulations and Procedures, effected at the beginning of 2000s, public 

procurement practices remain still questionable. In effect, CT does not fully benefit  developing 

countries as expected due to many challenges related to laws and regulations, institutions and 

structures, personnel, fraud and corruption, and above all the lack of good performance management 

(Ofori, 2009; Collins, Mensah & Osei-Tutu, 2011; Patrice, 2008).  For instance, poor results of CT 
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implementation in Chad are constantly reported by OCMP, (2008); Patrice, (2008); and CSCRP, 

(2006 to 2009).  

Owing to the various advantages offered by CT method, any improvement in its effective 

implementation is urgently needed in developing countries as stressed by OECD-DAC (2005) in the 

Paris Declaration. Besides, identifying the relevant effectiveness criteria and key measurable 

indicators is important, but developing a method of assessing the effectiveness is more important in 

controlling the performance of the process at all levels. Then, developing an appropriate tool that 

helps decision makers to assess the effectiveness of every project before the final approval of the 

contract will result in a substantial reduction of negative effects on the construction industry. Lastly, 

knowing the degree of effectiveness of the process and managing it well would more likely lead to the 

fully beneficial implementation of CT anywhere. Therefore, the objective of the study was to develop 

a conceptual framework to guide an effectiveness assessment exercise when procuring public works 

through CT method prior to the signing of the contract.    

 

2. EFFECTIVENESS ASSESSMENT CONCEPT  

 

2.1 Effectiveness Definition 

According to Richard (2006), effectiveness expresses the degree to which objectives are achieved and 

also indicates the degree to which the process output conforms to requirements. Drucker (1985) cited 

by Richard (2006) define effectiveness as the way of doing the right things that means achieving the 

optimal relation of inputs and outputs. Watermeyer (2013), argues that effectiveness focuses on the 

achievement of the intended outcome from an activity and relates to how successfully a process 

achieves its intended output and subsequent impacts are realized. In addition Stefanos (2006), asserted 

that effectiveness is defined as how well an organization is doing what it sets out to do (mission) and 

achieving the change desired (outcomes and impacts) for those served. Here effectiveness is merely 

the accomplishment of organizational goals. In essence, effectiveness is the extent to which planned 

activities are realized and planned results achieved.  

From what precedes, it appears that the concept of ―Effectiveness‖ has been elusive and difficult to 

grasp, focus on, and make meaningful progress towards as opined Stefanos (2006). However, to get a 

sound understanding of the concept, it is important to explore the link between performance, 

effectiveness and efficiency since performance starts from efficiency and effectiveness. According to 

Maylor (2003), performance is not conformance and has shifted to excellence and expressed as: what 

is the shortest possible project duration, what is the lowest cost and what is the highest level of quality 

that can be achieved. In production field for example, performance level equals the standard time for 

an activity when directly compared with the actual time spent on the task (Haris & McCaffer, 2001). 

Regarding effectiveness and efficiency, Richard (2006), made it shortly clear that effectiveness means 

―doing the right things‖ whereas efficiency means "doing the things right". On one side, Diana, Alin 

& Mariam, (2010), state that effectiveness is the indicator given by the ratio of the result obtained to 

the one programmed to achieve; whilst efficiency is an indicator that is obtained by reporting the 

outcome effects to the efforts made. On the other side, Richard (2006), is of the opinion that there is 

no efficiency without effectiveness, because it is more important to do well what you have proposed 

(i.e. effectiveness) than do well something else that was not necessarily concerned (i.e. efficiency). 

http://www.businessdictionary.com/definition/degree.html
http://www.businessdictionary.com/definition/objective.html
http://www.businessdictionary.com/definition/efficiency.html
http://www.businessdictionary.com/definition/mean.html
http://www.businessdictionary.com/definition/right.html
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Again, effectiveness is a necessary condition to achieving efficiency and may be seen as long-term 

while efficiency may be seen as short-term achievement (Diana et al., 2006). In light of these 

arguments, it can be argued that performance is not an end in itself but a means to appreciate if the 

organization is effective and efficient. For instance, a process can be effective and fail to be efficient 

because effectiveness is invariant to means of achievement (Richard, 2006). Therefore, effectiveness 

is considered as an attribute of performance rather than its component and becomes the quality of the 

overall performance of a process or organization. In this context, assessing effectiveness involves 

necessarily measuring performance and for that, the two words are used interchangeably in the course 

of this paper.  

Finally, it is also important to understand some terms like competitive process at pre-contract stage, 

input, output, outcome, goal & objective, and organization before giving the working definition of 

effectiveness. In effect, competitive tendering process at pre-contract includes five following phases: 

tender planning, tender document development, tender solicitation, tender evaluation and contract pre-

award. Input relates to an individual construction project, output designs contract and outcome the 

physical construction (ie the building). Organization here stands for the public administration 

(government) which puts in place laws, regulations and procedures to achieve national development 

goals and objectives through an effective procurement system like Competitive Tendering. Hence, the 

working definition is this: Effectiveness is the way of performing pre-established activities to produce 

the expected output at a high level of achievement. 

 

2.2 Effectiveness Assessment Concept 
Assessment is the act of judging, evaluating or estimating the quality of something and also a part of 

the management cycle that consists in measuring performance (Evans, 2009). Assessment is an 

interactive process that provides information about the actual performance in order to improve the 

final achievement (Stefanos, 2006). In short, assessment means measurement.  

Thus effectiveness assessment concept is better understood in light of performance measurement 

concept. Indeed, performance measurement has been defined from different perspectives by different 

researchers with a lack of agreement on a single definition as argued Khan & Shah (2011). In spite of 

this, Franco-Santos (2007), found that there is an agreement among researchers on the following two 

features: performance measurement is (1) a metric system used to quantify the efficiency and/or 

effectiveness of an action and (2) a means to achieve certain pre-defined organizational goals and 

objectives. Besides that, performance cannot be directly measured. So a number of measurable 

indicators are used on the basis of which inferences are made about the relative performance (Strand, 

Paula & Erik, 2011). Therefore, performance measurement refers to the use of a multi-dimensional set 

of measures that includes both financial and non-financial measures, both internal and external 

measures (Bourne, Neely, Mills and Platts, 2003). It often includes both measures which quantify 

what has been achieved as well as measures which are used to help predict the future. Furthermore, 

performance assessment provides the basis for an organization to know how well it is progressing 

towards its predetermined objectives, identifies areas of strengths and weaknesses and decides on 

future initiatives with the goal of how to initiate performance improvements (Van-Weele, 2006). 

Moreover, measuring performance is addressing the following questions: What outcomes have been 
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achieved? What is the gap between what has been achieved and what was intended? Is the 

performance acceptable? What are the qualitative and quantitative measures of increase or decrease in 

outputs/outcomes that demonstrate that a project is effective in delivering its intended objectives? 

(Stefanos, 2006: p13)  

Similar to performance measure, a Measure of Effectiveness (MOE) indicates how well a system 

tracks against its purpose or normative behavior. According to Richard (2006), effectiveness could be 

measured in two different ways: goal-centered view and system-resource view. The goal-centered 

view is concerned with assessing the organization with respect to its task objectives by finding the 

difference between performance and objectives. In system-resource view, effectiveness is concerned 

with resource viability. For the assessment of a process‘ effectiveness, these considerations should 

converge as recommended Richard (2006). Therefore, effectiveness measures can be defined in a 

binary manner (e.g. goal achieved or not achieved) or by specifying a percentage by which the goal 

has been achieved (e.g. 82% in an assessment).  

However, according to Bourne et al. (2003), effectiveness assessment cannot be done in isolation for 

it is only relevant within a reference plan (Baseline) against which the efficiency and effectiveness of 

action can be judged. Watermeyer (2013), added that in the effectiveness assessment process, the 

starting point is to clearly define objectives and expected outputs/outcomes as well as time lines, cost 

and levels of quality; then, perform activities and collect data; the end point being to compare the 

projected outputs/outcomes against the actual ones. In other words, effectiveness assessment process 

is achieved through setting specific goals and objectives, prescribing the expectations through 

formalization of rules and roles, and monitoring conformance to these expectations before concluding 

(Van-Weele, 2006).  

From the foregoing, it can be concluded that effectiveness assessment process starts by setting a 

baseline including target values (specific expected goals and objectives), selecting relevant criteria 

and related key indicators; then performing activities, collecting data about relevant criteria, 

measuring the performance using measurable predetermined indicators, and finally comparing the 

actual results to the expected. 

 

 

 

2.3 Effectiveness Assessment in Construction Industry  
According to Patrick & Sonny (2011), procurement performance in construction sector has been 

attracting great attention from practitioners, academicians and researchers since the 1930s due to the 

following reasons identified by the Department of Public Works, Queensland Government (2007):  (i) 

it provides feedback on the extent to which the planned outcomes are being achieved; (ii) it provides 

information for analysis and decision making and to executive management about the effectiveness, 

efficiency, value and contribution  to the recognition of the procurement function; (iii) it attracts focus 

and motivation for procurement staff. Obviously, taking performance feedback from projects and 

learning from experience improves the performance of a project.  
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Kagioglou, Cooper & Aouad (2001), found that performance assessment in construction is 

approached in two ways: in relation to the product as a facility, and in relation to the creation of the 

product as a process. Consequently there are two general types of performance measures: results 

measures and in-process measures. Results measures which track outcomes after the fact, measure 

only success or failure of the project, and are not sufficient to assess the ‗true‘ performance of 

construction projects. Moreover, results measures provide historical or inaccurate information that can 

be inconsequential for the assessment or may mislead decision-making argued Hoover & Schubert 

(2007). This is very much unlike in-process measures which track leading indicators and anticipate 

potential problems before they happen (Kagioglou et al., (2001). Not only that, the US National 

Performance Review (2007), claims that the effectiveness of tendering process impacts directly on the 

value for money and also, the implementation of performance evaluation stimulates the systemic 

documentation of every stage of the process thereby enabling transparency and public accountability.  

According to Watermeyer (2010),  assessing the effectiveness of a procurement process begins with 

the identification of project milestones to be reached, activities to be undertaken, products to be 

delivered, and/or projected costs likely to be incurred in the course of attaining a project‘s final goals. 

Hence, the degree of difference from the expected results is used to evaluate effectiveness that can be 

qualified as success or failure (Teelken & Smeenk, 2003). However, considering international 

standard practices, tendering process effectiveness assessment is no more limited only to time, cost 

and quality but is extended to other criteria such as transparency, fairness, equity, integrity, 

accountability, compliance with regulations, and openness of the competition which constitute 

nowadays the main concerns as far as public procurement is concerned.  

From what precedes, a multi-criteria effectiveness assessment approach using ‗in-process measures‘ 

employing seven criteria as fully described in the subsequent section, is adopted for a study into 

assessing the effectiveness of public works procurement process at pre-contract stage in Chad 

Republic.  

This paper is a desk study from the ongoing doctoral study. The adopted approach for the study is 

based on positivist philosophy using deductive reasoning. Deductive approach focuses on theory 

testing process which commences with an established theory or generalization, and seeks to see if the 

theory applies to specific instances (Hyde, 2000; Walliman, 2005).  In other words, the phenomenon 

under investigation is developed from established concepts and theories.  

 

3. THE CONCEPTUAL  FRAMEWORK    

 

A conceptual framework is thought of as a map or travel plan and a collection of interrelated concepts 

that guides activities (Sinclair, 2007). As mentioned above the main components of the proposed 

conceptual framework are briefly discussed below. 

 

3.1 Baseline and target values 
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As stated earlier, the first step in the process of assessing effectiveness is the establishment of a 

baseline that is a set of standard or best practices which will be used as reference plan. Best practices 

refer to widely-accepted, informally-standardized activities, techniques, principles, methods or 

processes that are regarded as effective to achieve certain goals in a sector or sphere of business 

(Williams-Elegbe, 2009). In addition, best practice is a practice that has shown through experience to 

consistently lead to the desired result. Further, best practices may also be a substitute for formal 

standards in sectors in which formal standards do not exist. Specific to construction project 

procurement, it can be argued that best practice is a process/method/activity when executed 

effectively leads to superior project performance. As mentioned above, in works procurement process, 

standard practices are set in laws, regulations and procedures, manuals and guidelines; and also drawn 

from internationally recognized good practices used by United Nations Commission on International 

Trade Law (UNCITRAL), European Union, World Bank, International Standard Organization, etc. 

Therefore, it is recommended that when performing an effectiveness assessment task for an individual 

construction project, the ability is given to an assessor to select practices that are realistic and 

achievable in the context under study. An attempt to list the common practices in some developing 

countries is given in the Table 1 below.  

 

Table 1: Baseline Standard practices in works procurement process 

Different Phases SN Baseline Standard Practices 

Tender Planning 1 Needs assessment and formulation of project initial brief 

 2 Publication of approved Annual Procurement Plan   

 3 Provision of an adopted accurate estimate in the national budget 

 4 Selection of an appropriate Tendering Option  

 5 Appointment of an Independent and Free Tender Committee  

 6 Development of detailed project design by technical 

professionals 

Tender Document Development 7 Provision of complete project design documentation   

 8 Setting of Non-discriminatory Eligibility/Participation conditions 

 9 Use of Standard Tender Documents  

 10 Use of neutral & standard Technical specifications 

 11 Pre-disclosure of Evaluation criteria and expected terms of 

contract 
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 12 Pre-disclosure of Tender Award criteria 

 13 Alignment with primary & secondary objectives 

 14 Requirement of  approval of Tender documents or No-objection 

Tender Solicitation/Invitation  15 Pre-Tender meeting 

 16 Allocation of sufficient time to Advertisement of tender proposals 

 17 Use of multiple and/or dedicated media for Tender 

Advertisement   

 18 Grant of enough time for preparation of Tender Bids  

 19 Sale of Tender document at a minimum price 

 20 Reception and response to Requests for Clarifications 

 21 Pre-disclosure of Tender Estimate 

 22 Submission of Tenders and Public Opening of Bids 

Tender Evaluation 23 Constitution of qualified and ethical Tender Evaluation Panel   

 24 Appointment of an Independent Observer to monitor the process  

 25 Evaluation of tenders using Points system of scoring  

 26 Requiring of necessary clarification of bids 

 27 Requiring of tender security covering the Validity Period 

 28 Appropriate use of Margin of Preference 

 29 Risk analysis  

 30 Production and Signature of Tender Evaluation Report  

Tender Pre-Award 31 Provision of Complete recordkeeping of procurement 

proceedings     

 32 Pre-Award meeting and Review of Tender evaluation report  

 33 Requirement of  the No-objection of Tender Evaluation Report 

 34 Commit and secure necessary  funds (Attestation of Availability) 

 35 Publication of tender results including successful & 

Unsuccessful   
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 36 Debriefing meeting with successful and Unsuccessful tenderers 

 37 Rights to challenge tender procedures (complaints)   

 38 Provisional award of contract  

 39 Pre-Contract Audit  

 

3.2 Relevant Criteria and  related Measurable Indicators  
The goals of public procurement may be listed as competition, transparency, integrity, best value and 

efficiency (Williams-Elegbe, 2007). ISO 10845 (2000), lists the primary objectives of a procurement 

system as fairness, equity, transparency, competition and cost-effectiveness. Watermeyer (2013), 

added that for some local considerations, secondary objectives like promotion of national contractors, 

youth and women employment, cultural and environmental considerations, etc. are to be taken into 

consideration. According to the World Bank (2003), a public procurement system can be said to be 

well functioning if it achieves the objectives of compliance, transparency, competition, economy and 

efficiency, fairness and accountability. It has also to demonstrate efficiency and economy in cost and 

time, added Adetola (2000). In order to achieve all these goals and objectives, procurement system 

must be well organized, carried out correctly with regard to quantity, quality and timeliness, and at the 

optimum price; above all in accordance with the appropriate guidelines, principles and regulations set 

for (Diko, 2000). 

In an analysis of public procurement in South Africa, Pauw and Wolvaardt (2009), have established 

the following five criteria: fairness, equitableness, transparency, competitiveness and cost-

effectiveness. Strand et al. (2011), in a study on procurement regulation prepared for the European 

Commission, identified three main criteria: total costs of public procurement processes, 

competitiveness, and time efficiency. Further, in a report on Compliance and Performance Indicators 

for the Uganda Procurement System, the  Public Procurement and Disposal of Public Assets Authority 

(2007) has used the following four criteria to assess the public procurement: procurement planning, 

procurement records, procurement cycle time and compliance with laws and regulations.  

From the above assertions, the criteria that characterize the most effective procurement system 

including competitive tendering process are as follows: Fairness and Equity, 

Openness/Competitiveness, Compliance to laws and regulations and Conformity to rules & 

procedures, Transparency & public Accountability, Ethics (Integrity and Confidentiality), Time 

Effectiveness, and Cost Effectiveness. In short, a public works procurement process which complies 

with laws and regulations should be fair, transparent and competitive. Surely, a transparent process 

will enhance competition, fairness and equity. Therefore when transparency, fairness and equity are 

secured, competition is inevitably promoted. As a matter of fact, competition enables economy in cost 

and time. That can be achieved if only the process is conducted by people with high ethical behavior 

particularly integrity, honesty and confidentiality. However, it appears clear that all these criteria are 

interrelated and interdependent and it is often not possible to achieve any of these criteria without the 

achievement of the others.  
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From relevant criteria identified above, specific measurable indicators were generated and listed in 

Table 2 below as well as corresponding target values. Indeed, these indicators are the quantifiable 

proxies that interpret or represent these criteria. Also, target values are retrieved from the Chadian 

Public Procurement Act (PPA 503, 2003) and completed by the UNCITRAL Act (2009) provisions.    

 

3.3 Assessment process   
After the establishment of the baseline including target values and relevant criteria including 

measurable indicators, the last step is the assessment process itself that consists of collecting data on 

the established key indicators, comparing these actual results to target values, and score the 

performance. If the performance is high, the process is qualified as effective. But in case of low 

performance, remedy actions have to be taken before the process continues by the collection of new 

data. 

 

Table 2 : Summary of  Criteria and related key measureable indicators   

Criteria  Measurable Indicator Target 

Values 

Fairness & Equity 1. Percentage of tenderers complaints registered   0 % 

 2. Applied Rate or Level of Margin of Preference       <=10% 

Openness 3. Number and Nationalities of Competitors or Bids 7 & 3 

 4. Degree of Competitiveness (tender prices differences)  10 % 

Transparency 5. Publicity or Advertisement duration of tender proposal  4 weeks 

 6. Number of different media used for advertisement  3 media 

Time-effectiveness  7. Time limits variations (on time or delay) per phase +- 10 % 

 8. Total duration of the process  5 months 

Cost-effectiveness 9. Budget gaps (bid price compared to project estimate)  

10. Project Estimate Accuracy  

 +-15 % 

> 90% 

Compliance  11. Number of approvals and / or control performed   3 

 12. Number of required documents recorded and provided 15   

Ethics/Integrity 13. Number of disputes / litigations generated 

14. Capacity Qualification Ratio    

0 

100% 
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As described above, the conceptual framework can be diagrammed as follows in Figure 1 below. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Graphical Conceptual Framework for Assessing the Effectiveness of works procurement 

process 

 

4. CONCLUSION  

 

The study of effectiveness assessment is deducted from the broad concept of Performance 

Measurement because effectiveness is an attribute of performance. Two key features were found 

trough literature review: performance measurement is (1) a metric system used to quantify the 

efficiency and/or effectiveness of an action and (2) a means to achieve certain pre-defined 

organizational goals and objectives. Besides, performance cannot be directly measured; so we used a 

number of measurable indicators on the basis of which we make inferences about the relative 

performance. The study reveals a list of 39 common practices distributed into the five main phases of 

the Competitive Tendering Process. Also, the study  revealed  that relevant criteria characterizing the 

most an effective procurement system including competitive tendering process are ethics, 

competitiveness, compliance to laws & regulations and conformity to rules & procedures, 

transparency & public accountability, fairness & equity, time effectiveness, and cost effectiveness. As 

this study is a part of an ongoing doctoral research, the framework lacks validation from extensive 

empirical evidence, and it is the intention of the author to test the framework to derive its final form. 

However, it is believed that this framework can form the basis for efficient effectiveness assessment 
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for the Public Sector in Chad and elsewhere. Therefore, based on the findings, the study recommends 

supplementary studies to operationalize the proposed framework.  
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Buildings are composites of different materials and forms of construction and each has its own 

specific performance characteristics. Despite the lasting qualities of buildings, they are all susceptible 

to natural and man-made mechanisms of deterioration, one of which is dampness. This study 

employed a holistic approach to dampness investigation involving a two stage protocol which sought 

to identify and document areas in the walls of a three bedroom residential facility severely affected by 

dampness. The results from the visual inspection showed that blistering of paint, flaking of mortar, 

cracks, mould growth and surface efflorescence were symptoms identified on the walls of the 

building. Also, the results from the moisture content measurements (non-destructive tests) showed 

that though the walls located in all the four orientations experienced dampness, it was very 

pronounced in the walls located in the western, eastern and southern directions. The results further 

showed that with the exception of rising dampness, no other source(s) of dampness existed. Further 

detailed destructive tests are recommended for the confirmation of the source of dampness present 

and this will help to put in place appropriate intervention mechanisms to address the problem. This 

study should provide the necessary platform for construction professionals in Ghana and other tropical 

countries with similar geological settings like Ghana to educate themselves of this common but 

dangerous problem.  

 

Keywords: Dampness, residential buildings, walls, moisture content 

 

 

 

INTRODUCTION 

Buildings by their very nature are composites of differing materials and forms of construction each 

having their own specific performance characteristics (Watts et al., 2001). The demands placed on a 

building or an element of its construction by occupants and users relate to its location and siting, 

climatic and environmental conditions, the manner in which it is used, current and past  levels of 

damage, deterioration and decay, etc. (Watts et al., 2001). 

Despite the lasting qualities of buildings, all buildings, be it old or modern types of construction are 

susceptible to natural and man-made mechanisms of deterioration (Noy and Douglas, 2005; Watts et 

al., 2001; Hollis, 2000; Massari and Massari, 1993). If these buildings are not properly maintained 

they would not survive in an acceptable state beyond the generation that built them (Watts et al., 

2001). Of all defects associated with buildings, moisture is the most frequent and dangerous, and 

contributes more than 50% of all known building failures (Halim et al., 2012; Watts et al., 2001). 
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Accumulation of moisture or dampness in buildings or components of a building leads to physical, 

biological or chemical deterioration of the building or its materials (Haverinen-Shaughnessy, 2007). 

Damages to buildings caused by dampness pose a serious risk to the performance of the building 

(Oliver, 1997). Dampness in buildings is moisture that should not be present in that building 

(Burkinshaw and Parrett, 2004). According to Burkinshaw and Parrett (2004), a building is described 

as having a dampness problem when the materials in that building becomes sufficiently damp to cause 

material damage and visible mould growth. The sources of dampness are classified to include rising 

dampness, penetrating dampness, condensation and pipe leakages (Hollis, 2000).  

Rising dampness results from the capillary suction of moisture from the ground into porous masonry 

building materials (Halim and Halim, 2010; Ahmed and Rahman, 2010). Though rising damp is a 

problem common in older buildings, it is gradually becoming a common issue with modern types of 

buildings as well (Rirsch, 2010). Penetration damp is the term applied to the penetration of moisture 

through the fabric of buildings over a period of time and is usually characterized by localized areas of 

damp or saturated wall/ceiling finishes (Latta, 2005; Oliver, 1988). The simultaneous occurrence of 

the presence of water, an opening through which water can enter and a physical force to move the 

water are the three main issues that underpin water penetration through a building enclosure (Beall, 

2000). Condensation occurs when water in the air inside a building condenses on a cooler surface 

(Curtis, 2007). Severe mould growth which create health hazards and damp patches on plastered walls 

in odd places are some of the symptoms associated with severe condensation (Burns, 2010). 

 

In Ghana, the problem of dampness is pronounced and studies conducted on the health of patients 

have shown that most respiratory diseases are caused by this problem (Asamoah et al., 2012). In a 

survey of 5,800 buildings affected by dampness, Agyekum et al. (2013) report that all the buildings 

showed one or more signs of rising dampness, penetration damp and condensation. The commonest 

problem, which is rising dampness, was identified in 5,037 of the buildings (Agyekum et al., 2013). 

As a step towards addressing this common but dangerous problem, this study identifies a typical 

residential building suffering from such a problem and adopts a holistic approach to damp surveying 

involving a two-stage protocol of damp investigation (stages 1 and 2) to uncover some of the secretes 

behind it. The study therefore aimed at identifying the parts of the building severely affected by the 

problem of dampness using visual observations and non-destructive tests. This should help identify 

any significant dampness and decide whether any action needs to be taken to either manage or cure it 

through stages 3 and 4 investigative approaches. 

STUDY AREA 

The building is located at Deduako, a town in Kumasi which falls under the Kumasi Metropolitan 

Assembly. The Kumasi Metropolis is the most populous district in the Ashanti Region. It is located in 

the transitional forest zone and it is about 270km north of the national capital, Accra 

(www.ghanadistricts.com).  

The Metropolis falls within the Wet Semi Equatorial climatic zone (www.ghanadistricts.com). The 

vegetation of the Metropolis falls within the moist semi-deciduous South-East Ecological Zone.  
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The area is underlain by a large mass of granitoids known as the Cape Coast and Winneba 

(G1) rock types (Kesse, 1985). These granitoids are related to the later stages of the Eburnean 

Orogeny, at or after the end of the Birimian deposition. 

These are, at times, well foliated, often magmatic, potash-rich granitoids which come in the 

form of muscovite biotite granite and granodiorite, porphyroblastic biotitegneisises, aplites 

and pegmatites. These granitoids are characterised by the presence of many enclaves of 

schist‘s and gneisses. They are generally associated with Birimian metasediments and their 

internal structures are always concordant with those of their host rocks. The Cape Coast 

granitoid complex is believed to represent a multiphase intrusion consisting of four separate 

magmatic pulses. It is believed that the last phase is associated with the upper group of 

Birimian metasediments (Kesse, 1985). 

The site is generally underlain by granite which is a later intrusion into the lower birimian 

rocks. The soil type found here is mostly residual in nature with covering of weathered 

argellateous phyllite from the country rock (Kesse, 1985). 

                 

Figure 1: 

Kumasi 

Metropolitan Assembly marked in red 

METHODOLOGY 

This study sought to identify areas in the walls of the building severely affected by dampness through 

visual observation and non-destructive testing using moisture meter. This will assist in a detailed 

investigation later which will aid in the recommendation of appropriate methods to address the 

problem. The investigation consisted of a single case study of the building reported to be experiencing 

severe dampness problems. Literature reports that in an invasive inspection, more can be learned 

about damp damage in one inspection than in a hundred more cursory surveys (Burkinshaw and 

Parrett, 2004). This building was chosen because it had been severely affected by dampness and it 
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would provide a basis for further studies to be conducted on buildings located in similar conditions 

and situations. 

 
There are four major stages or approaches to any dampness investigation, these include: visual 

inspection; investigations using moisture meters (non-destructive tests); a more detailed investigation 

(destructive tests) and homing in on the problem (laboratory assessment study) (Halim et al., 2012; 

Burkinshaw and Parrett, 2004). The study was carried out using visual inspection and moisture meter 

(stages 1 and 2 approaches). A holistic approach to dampness investigation which involves observing 

symptoms in relation to the whole building, the site and what can be gathered about the locality was 

adopted (Burkinshaw and Parrett, 2004).  

 

Stage 1 investigation requires a surveyor to inspect the defect closely and it is the first of the four 

stages involved in any dampness investigation. This investigation may be subjective and the 

experience of the personnel involved is very important (Halim et al., 2012). In this stage being able to 

identify a dampness problem depends on the symptoms of the defect i.e. staining of water, cracking, 

rotten timber, decay, blisters, etc. (Halim et al., 2012; Burkinshaw and Parrett, 2004). During the 

diagnosis, knowledge of the behavior of relevant building materials, construction knowledge and 

knowledge on the use (past, present and future) of the building is highly required. The surveyor needs 

to record the defect by description, photograph or sketch drawings, etc. (Halim et al., 2012; 

Burkinshaw and Parrett, 2004).  

 

The stage 2 investigation solely depends on the use of a moisture meter. This technique non-

destructively tests materials or elements of a building without causing alterations, damages or 

destructions to the fabrics of the building under investigation. The moisture meter used in this study 

was the PCE -MMK1 universal moisture meter; a multi-functional equipment which measures the 

moisture content, relative humidity, temperatures, etc. of the material under investigation. The 

measurement of the dampness focused on all the four orientations of the building. Symptoms such as 

blistering of paint, staining, flaking of mortar, surface efflorescence, etc. helped in the identification 

of the affected parts. 

 

Checklists were prepared on which readings were recorded. Grids of 300mm×300mm were drawn on 

all the affected walls. Damp walls in the Southern orientation extended up to about 1,200mm and 

grids were drawn as shown in Figure 2. This procedure was repeated for the walls in the western and 

northern orientations where dampness reached heights of 600mm and 900mm respectively. 
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          Figure 2: Grid points marked on the wall 

 
For the PCE-MMK1 universal moisture meter maximum moisture content and relative humidity for 

masonry materials like cement mortar are recorded at 3.0% and 100% respectively. For this study, 

moisture content and relative humidity readings were interpreted as follows (Halim and Halim, 2010): 

1. The wall is considered a very wet zone where the moisture contents recorded are greater than 

2.8% and the relative humidity ranges between 22% rH-100% rH; 

2. A moist condition is recorded where the moisture content ranges between 1.5% - 2.8% and 

the relative humidity lies between 18% rH - 21% rH; and 

3. A dry condition or level of dampness is recorded where the moisture content is less than 1.5% 

with relative humidity ranging between 6% rH and 21% rH.  

The gridlines were coded using alphabets (for horizontal gridlines) and figures (for vertical grid lines) 

as shown in Figure 2b.  

FINDINGS 

 
Building details 

The building under study is a three bedroom detached building that was constructed between the years 

2004 and 2010 and occupied in 2013.  

The site: The site is levelled and closer to a river. The area is very rich in sand and was once used as a 

sand mining location.  

Construction Technology: The construction technology used is the simple artisanship system, the type 

very common in Ghana (Koranteng and Abaitey, 2009).  The internal and external walls of the 

building are constructed with sandcrete blocks.  

Foundation: The foundation is the pad type with no damp proof course or membrane in place, though 

the occurrence of dampness is not solely due to the use of DPCs. 

A 

B 

0 1 2 3 4 5 6 7 
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Floors: The floors are made of concrete with tile finish.  

Hardwood timber skirting boards are used at the bases of the internal walls 

 

Roof: The ceilings are of hardwood and the roofs are made of aluminium sheets.  

Windows and doors: The windows are made of glass louvre blades fixed in hardwood frames with 

hardwood doors.  

Building orientation: The building is oriented in the east-west direction contrary to the north south 

directions as suggested by Koranteng and Simons (2011) in warm humid countries like Ghana. The 

front elevation faces the west, the right elevation faces the south, the back elevation faces the east and 

the left elevation faces the north. 

Compound: The compound is bare and with no paved areas. 

Survey date: The survey was conducted between October 2013 and November 2013. 

 

 

 

 
Figure 3: 

The three 

bedroom 

detached 

building 

under study 

Results 

from site 

inspection  

The site 

inspection 

carried out 

led to the 

identification of several symptoms exhibited by the building. These symptoms included cracks in 

columns (Fig 4a), greenish stains on walls (Fig 4b), blistering of paint (Fig 4c), brownish yellow 

stains on wall (Fig 4d), flaking of mortar, etc. Dampness on the walls located in the southern, western 

and northern, orientations reached heights of 1,200mm respectively. These symptoms provided a basis 

for the second stage of the investigation to be conducted. The problem of dampness was very severe 

in the external than internal walls.  
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Figure 4a: Crack in column                      4b: Green stain on wall  

  

                                 

 

 

4.3 Moisture content distribution in external walls 

Damp Zone 
Damp 

zone 

4c: blistering of paint 

4d: Brownish-yellow stain on wall 

Figure 5: Ground floor plan of the three bedroom apartment 
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The distribution of moisture contents along and across the faces of the affected external walls are 

shown in Figures 6 to 8.  

 
Results from the moisture content measurements on the external walls located in the western 

orientation (Figure 6a) showed that dampness was dominant in the zones highlighted in red (in 

rectangle). This is because for most of these grid points the moisture contents measured were greater 

than 2.0, indicating high levels of dampness in those zone. 

 

 

 

 

 

 

Fig 6b. Enlarged 300mm×300mm grids showing moisture contents on walls in western orientation 

 

Figure 6a Moisture contents on walls in the western orientation 
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Fig. 7a Walls in the southern orientation showing signs of dampness 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7b: Readings taken on the walls in the southern orientation 

Figure 7c: Moisture content distribution on the kitchen and bathroom walls in the 

southern orientation 

 

 

Bathroom Area 

Kitchen area 
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(C) 

BEDROOM AREA 

 

Figure 7d: Enlarged Moisture content distribution on bedroom walls in the southern 

orientation 
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Among all the affected walls, moisture content measurements on the external walls of the building in 

the southern orientation were unusually higher. Figure 7b and 7c show the moisture contents recorded 

on the walls of the kitchen and the bathroom. The damp zones are marked with the rectangles shown. 

These are the two wettest areas in the house and normally have lots of plumbing works. Although the 

very high moisture contents recorded could be due to plumbing leakage in the walls, further detailed 

work conducted in these two areas did not show any such leakage. Because this orientation of the 

building was the closest to the water body, there could be the possibility of water rising in the walls 

because of the high water table. This point is buttressed by Figure 7d where the moisture contents 

recorded on the walls of the bedroom also seemed unusually high. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8a: Eastern orientation showing signs of dampness 
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Results from the moisture content measurements on the external walls of the eastern orientation (back 

elevation) indicated higher moisture contents on the walls of the bedroom. Figure 8b shows readings 

taken from the moisture meter on each grid. Grid lines A0-A11, B0-B11, C0-C11 and D0 were 

identified as the severely affected zones. Though there existed some low level of dampness on some 

of the grids (A8), dampness recorded in majority of the zones were between 1.5 and 2, an indication 

of the severity of the problem.       

Diagnosis 

The site inspection revealed a lot of interesting issues on the building. Blistering of paint, flaking of 

plaster, surface efflorescence, green algae (eastern orientation) and cracks in the column located at the 

balcony area were among the symptoms identified. Along all the external walls, dampness extended 

to heights of about 1.2m. On the compound where the building is located, it was realized that a 

portion of the soil found in the area had changed colour to brownish yellow and this indicated the 

presence of ions in the soil (Burkinshaw, 2010). This colour was identified on the surfaces of the 

walls located in the western and eastern orientation.  

These symptoms identified in the walls point to the possibility of rising dampness. Rising dampness 

results from the capillary suction of moisture from the ground into porous masonry building materials 

(Halim and Halim, 2010; Ahmed and Rahman, 2010). Among the visible symptoms of rising damp is 

dampness on the lower parts of walls, sometimes up to 1.5m in horizontal bands (Rirsch, 2010). 

Rising damp may also present itself as salty brownish yellow patches of plaster or décor just above 

the height of skirting boards (Burkinshaw, 2010). Other sources also list blistering of paint, surface 

efflorescence, flaking of mortar, etc. to be part of the symptoms associated with rising dampness 

(Halim and Halim, 2010).  

 

Figure 8b: 300mm×300mm grids showing moisture contents on the eastern orientation 

 

BEDROOM 
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A closer examination of the whole building revealed no symptoms of other sources of dampness 

(condensation, plumbing leakages and water penetration). The bathroom and kitchen areas which are 

normally the wettest in buildings and are susceptible to plumbing leakages were leakage free. A more 

detailed study conducted in these areas revealed no leakages. These were also supported by the fact 

that the moisture contents in the walls of the bedroom located in the same orientation were also very 

high as in the case of the kitchen and the bathrooms. 

 

Prognosis 

 

The building is situated in an area which is closer to a water body and seems to have lots of ions 

present in the soil. These facts mean that appropriate interventions should be put in place for the 

occupants to keep staying in the building. Mould for instance is demoralizing and can cause health 

problems (Burkinshaw and Parrett, 2004). The ions present in the soil have that tendency of corroding 

the steel rods in the concrete should they be in contact. The paint blistering in the living room is not 

pleasant and the flaking of plaster and mortar outside will gradually deteriorate the building. It would 

not be practical to redecorate the building before remedial measures are put in place. This is because 

once the root cause is still present, the problem will keep on persisting. It is important if the necessary 

interventions are put in place to trace and remedy the moisture at its root before any other remedial 

measures are put in place. 

 

CONCLUSION 

This study sought to identify and document areas in a three bedroom residential building severely 

affected by dampness. The complete building was sick because every part of it experienced dampness 

in one way or the other. Both internal and external walls showed signs of the problem of dampness, 

but it was very pronounced externally. Visually, symptoms such as blistering of paint, flaking of 

mortar, cracks, mould growth and surface efflorescence were identified on the walls of the building. 

These symptoms point to the possibility of rising damp. Areas in the walls severely affected by the 

problem have been identified with the help of the moisture meter. The foundation was constructed 

with no damp proof course in place and this could have affected the way water had risen in the walls 

though the occurrence of dampness is not solely due to the use of DPCs. Notwithstanding these 

findings, there is still a clear case of poor construction methods, inappropriate technology, non-

involvement of construction professionals during the construction process, etc. which contributed to 

this problem and a further study is recommended in this area. Though these symptoms are so clear for 

any surveyor to judge, it is still important to conduct further studies using the stages 3 and 4 

approaches (detailed laboratory investigations) to identify the lead source of the problem and the 

possible ions that could be present. This will provide a clear evidence of the true cause of the problem 

which could lead to the recommendation of appropriate interventions. 
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For many years the problem of dampness has assumed alarming dimensions in public and private 

buildings in Ghana. This paper presents a case study of a three bedroom residential bungalow of the 

Department of Urban Roads in Kumasi which suffers from the problem of dampness since four years 

after the building was constructed and occupied. The study adopted a holistic approach to dampness 

surveying involving a two-stage protocol of damp investigation to identify the areas in the walls 

severely affected by dampness. Results from the visual survey (site inspection) identified symptoms 

such as blistering of paints, flaking of mortar, damp patches in horizontal bands, surface efflorescence 

and in some cases mold growth to be associated with the walls of the building. The findings showed 

that dampness in the building could be due to a combination of several sources including plumbing 

leakages, rain water splash back, lateral penetration and rising dampness. Results from the non-

destructive tests revealed higher moisture contents in the walls of the bathrooms (externally and 

internally), living room and bedrooms. The moisture content recorded in the bathrooms were 

unusually higher than the other rooms and a detailed analysis revealed that plumbing leakage was a 

contributory factor, especially in the internal walls. Though the study identified plumbing leakages 

and water penetration as contributory factors to the dampness experienced in the walls of the 

bathrooms, further destructive tests are recommended for the confirmation of the true source(s) of 

dampness in the walls of the bedrooms and living room to greatly assist in targeting the correct 

remediation to manage or cure the problem. 

 

Keywords: Block walls, dampness, moisture content, residential bungalow 

 

 

 

 

INTRODUCTION 

Dampness, one of the most serious structural problems in walls of buildings occurs when structural 

elements are wetted through moisture rise by capillary action (Seeley, 1994; Cheetham, 1973). Over 

the years, researchers have defined dampness in buildings in several ways. According to (Burkinshaw, 

2011), dampness is defined as the amount of moisture content in a material and classified it as either 

capillary moisture content, equilibrium moisture content, hygroscopic moisture content, total moisture 

content or potential moisture content. Dampness is also an excess moisture that causes cosmetic 

problems, spoils decorations, deteriorate building fabrics and causes structural problems (Oxley and 

Gobert, 1989).  
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Despite the lasting qualities of buildings, all buildings, be it old or modern types of construction are 

susceptible to natural and man-made mechanisms of deterioration (Noy and Douglas, 2005; Watts et 

al., 2001; Hollis, 2000). 

For several years, the problem of dampness has assumed alarming dimensions in many public and 

private buildings in Ghana (Agyekum et al., 2013). This problem is normally associated with 

symptoms such as hygroscopic salts or surface efflorescence, decayed skirting, mold growth, etc. 

(Agyekum et al., 2013). Dampness, if left unattended, will create adverse health effects to the 

occupants of buildings (Oxley and Gobert, 1989). It is the most frequent and dangerous building 

defect and contributes more than 50% of all known building failures (Halim et al., 2012; Watts et al., 

2001). If this problem is allowed to prevail in Ghana, most residential buildings will deteriorate with 

time. It is in the light of this problem that this study aimed at identifying and documenting areas in the 

walls of a three bedroom residential building severely affected by dampness through visual 

inspections and moisture content measurements. This will help to identify the root cause of the 

problem and aid in the remediation of the problem.  

 

STUDY AREA 

 
The Department of Urban Roads (DUR) is a department under the Ministry of Roads and Highways 

in Ghana (MRH). It is responsible for the construction and maintenance of urban roads in Ghana 

(www.mrt.gov.gh). The Department of Urban Roads was created in 1988 as civil service organization 

under the MRH through an administrative order. This department is established in all the ten regions 

in Ghana and has residential bungalows for its staff. One such bungalow situated at Danyame in 

Kumasi is the subject of the current study (Figure 1).  

 

 

http://www.mrt.gov.gh/
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Figure 1: Three bedroom residential bungalow for staff of the DUR, Kumasi 

 
Danyame is a town located in Kumasi and falls under the Kumasi Metropolitan Assembly. The 

Kumasi Metropolis is the most populous district in the Ashanti Region 

(www.ghanadistricts.com/home/). It is located in the transitional forest zone about 270km north of the 

national capital, Accra (www.ghanadistricts.com/home/).  

 

The Metropolis falls within the Wet Semi Equatorial climatic zone (www.ghanadistricts.com/home/). 

The vegetation of the Metropolis falls within the moist semi-deciduous South-East Ecological Zone 

(www.ghanadistricts.com/home/).  

 
Geologically, the site is part of the lower birimian series which is predominantly of pelitic origin and 

associated with muds and silts with beds of coarser sediments (Kesse, 1985). The series is largely 

represented by great thicknesses of isoclinally folded, steeply dipping, alternating slates, phyllites, 

greywackes and argillaceous beds with some tuffs and lavas. Close to granitic intrusives, the slates 

and phyllites have commonly been altered to quartz-biotite schists frequently with garnet and 

staurolitic-rich bands while the impure sandstones have changed to granulites and quartz schists 

(Kesse, 1985). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Districts in the Ashanti Region (Kumasi Metropolitan Assembly marked 

in red) 
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METHODOLOGY 

 
With permission from the DUR, the investigation was conducted to identify and document areas in 

the walls of the building severely affected by the problem of dampness. This will assist in a detailed 

investigation later which will aid in the recommendation of appropriate methods to address the 

problem. The investigation consisted of a single case study of the building reported to be experiencing 

severe dampness problems. Literature reports that in an invasive inspection, more can be learned 

about damp damage in one inspection than in a hundred more cursory surveys (Burkinshaw and 

Parrett, 2004).  

 
Work procedures  

There are four main protocols to any dampness investigation (Halim et al., 2012; Burkinshaw, 2011). 

These include visual inspections, investigations using moisture meters (i.e. non-destructive tests), a 

more detailed investigation (i.e. destructive tests) and homing in on the problem (i.e. laboratory 

assessment study) (Halim et al., 2012; Burkinshaw, 2011). In this study, the first two stages (visual 

inspection and use of moisture meters) were carried out. The study adopted a holistic approach to 

dampness investigation involving observation of symptoms in relation to the whole of the building, of 

the site, and of the information that can be gathered about the locality (Burkinshaw, and Parrett, 

2004). The visual inspection was conducted through the observation of the surrounding area, checking 

of the damp zones and visually predicting the causes of the dampness based on the symptoms 

identified. Furthermore, examinations of the exterior of the building from street level and from higher 

access (roofing, rain water gutters, etc.) were carried out for any obvious defects. Also the interior 

parts of the building were examined to determine areas affected by dampness. The non-destructive 

testing was carried out using the PCE -MMK1 universal moisture meter to identify the problematic 

areas. The moisture content measurements were taken on walls which showed symptoms such as 

blistering of paints, peeling of paints, staining, mold growth, etc. Grids of 300 mm× 300 mm were 

drawn on the surfaces of affected walls and moisture meter readings were recorded.  
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Work methods and reference codes 

  

The PCE-MMK1 universal moisture meter was used to measure moisture contents in the sandcrete 

block walls of the house. This is a multi-functional equipment that can read moisture content, 

temperature and the relative humidity of the affected walls. Checklists were prepared to record 

readings. Since all the walls of the southern, northern and western orientations had been affected by 

dampness, grids of 300 mm×300 mm were drawn on all the walls. Damp walls in the southern and 

northern orientations extended up to about 600mm and grids were drawn as shown in Figure 3a. The 

same procedure was used for the walls on the western orientation where dampness reached a height of 

1200 mm. 

 
On the faces of the suspected damp walls, a tape measure was laid along the walls and at right angles 

to this, a light wooden batten was used to mark some values. These markings created grids against 

which moisture meter readings could be plotted (Figures 3a and 3b). 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 3a:Tape measure laid against wall         

 

 

 
Both moisture contents and relative humidity readings were recorded. These readings were important 

in identifying areas within the wall zones where the problem was very severe for further investigation 

to be conducted. 

 

A 

B 

C 

1 2 3 4 

Figure 3b:Light wooden 

batten laid against wall 
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For the PCE-MMK1 universal moisture meter maximum moisture content and relative humidity for 

masonry materials like cement mortar are recorded at 3.0% and 100% respectively. Moisture content 

and relative humidity readings were interpreted as follows (Halim and Halim, 2010): 

 

 
1. The wall is considered a very wet zone where the moisture contents recorded are greater than 

2.8% and the relative humidity ranges between 22% rH-100% rH; 

 
2. A moist condition is recorded where the moisture content ranges between 1.5%-2.8% and the 

relative humidity lies between 18% rH-21% rH; and 

 
3. A dry condition or level of dampness is recorded where the moisture content is less than 1.5% 

with relative humidity ranging between 6% rH and 21% rH.  

 
The gridlines were coded using alphabets (for horizontal gridlines) and figures (for vertical grid lines) 

as shown in Figure 3a.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Floor plan of the residential bungalow.  Coloured arrows represent areas 

where dampness was seen 
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FINDINGS 

Building details 

 
The survey building is a semi-detached building constructed between the years 2002 and 2006 and 

occupied in the year 2007. 

  

The site condition is a fairly leveled ground, silty sandy gravel with some clay subsoil. 

 

The building is oriented with back elevation facing north, front elevation facing south, right elevation 

facing east and left elevation facing west.  

 

The construction technology used is the simple artisanship system, the type very common in Ghana 

(Koranteng et al., 2009). Walls are monolithic (sandcrete blocks) and the internal and external walls 

are constructed of the same sizes and compositions. 

 

The foundation of the building is the concrete strip type with no damp proof course (DPC) installed, 

though the occurrence of dampness is not solely due to the use of DPCs. 
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The external/internal walls are rendered and plastered respectively. 

 

The roof is hipped with aluminium sheets on hardwood structural systems. 

 

The floors are made of concrete with a tile finish. 

 

The windows in the bedrooms and living rooms are made of glass louvre blades in hard wooden 

frames and sliding windows in aluminium frames respectively. 

 

Hard wood timber skirting boards are used at the bases of the internal walls 

 

The entire compound is paved in blocks with grass lawns around the building 

 

The survey was undertaken between August 2013 and October 2013 

 

Results from site inspection 

The site inspection carried out led to the identification of damp patches all around the bases 

of the external walls (Figure 5).  

 

 

 

 

 

 

 

 

Figure 5a: Left elevation (western 

orientation) 

Figure 5b: Front elevation (southern 

orientation) 
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Figure 5e: Areal view of southern orientation 

 

 

 

 

 

 

 

 

Figure 5c: Front elevation (southern orientation)     Figure 5d: Back elevation (northern  

                                                                                  orientation) 
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Figure 5f: Areal view of western and northern orientations 

 
Apparently, the internal walls were quite healthy and showed no symptoms or signs of dampness. 

Moisture contents recorded from the internal wall finishes and skirting were less than 1.0% and this 

indicates that they were dry. No stains or signs of deterioration were found on the internal wall faces. 

However, on the external faces of the walls, high readings, some up to about 2.4% were recorded 

from the moisture meter. These moisture content values together with symptoms such as blistering of 

paints, flaking of mortar, surface efflorescence, and damp patches in horizontal bands propelled the 

methodical survey of the suspected areas. 

 
Moisture content distribution in external walls 

The distribution of moisture contents along and across the faces of the affected external walls is 

shown in Figures 6 to 8. 
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Figure 6: Moisture meter readings on face of external walls of southern orientation  

         

 

 

 

 
 

Results from the moisture content measurements on the external walls of the southern orientation 

showed that dampness was dominant in some parts of the wall of the bedroom (A) and the living 

rooms (B) (Figure 6). The damp zones were identified within gridlines A3-A6 and B3-B6 on the wall 

of the bedroom (A) because higher moisture contents were recorded within these zones. Similarly, the 

walls of the living room (B) recorded higher moisture contents on gridlines A7-A9; B7-B9 and C7-

C9. 

A 

A 

B 

B 

C D 
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Figure 7: Moisture meter readings on external walls of north orientation 

Results from the moisture content measurement on the walls of the northern orientation (C) showed 

that dampness was severe within several zones and these were identified as gridlines A1-A5, B1-B5 

and C1-C5 (Figure 7). Moisture content readings on the part of the wall labeled ‗D‘ showed that 

dampness was severe within the zones A10-A13, B10-B13, C10-C13 and D10-D13. No readings were 

recorded on the walls of the eastern orientation because being a semi-detached building, this 

orientation served as a party wall for the western orientation of the adjoining bungalow. 

 

 

 

 

 

Fig 8a Moisture content measurements on walls of bathroom 2 and bedroom 2 

C D 

Bedroom 1 Bathroom 1 Bedroom 2 

Bathroom 2 

Bathroom 2 

Bedroom 2 
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Figure 8b: Moisture content measurement on walls of bedroom 1 and washroom 1 

 

The western orientation recorded the highest moisture contents and these readings were found to be 

on the walls of the bathrooms1 and 2 (Figure 8a and 8b). The moisture contents recorded on the walls 

of the two bathrooms were very high and reached heights of 1.2m. This is very unusual as dampness 

on the walls of the other rooms reached maximum heights of 600mm. This could be attributed to other 

sources of water ingress other than rising dampness and a more destructive test should be able to 

confirm this assertion. The damp zones identified from the two bedrooms and bathrooms are shown in 

Figures 8a and 8b respectively.  

 

Bedroom 1 Bathroom 1 

Bedroom 2 

Bedroom 2 

  

Bedroom 1 Bathroom 1 Bathroom 2 
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Diagnosis 

No damp patches or visible dampness was seen in any of the internal walls of the bedrooms and living 

room. However, the partition walls in the bathrooms showed some level of dampness. The external 

walls also showed symptoms of significant dampness. The whole compound was paved using 

concrete except few distances away from the northern, southern and western orientations where grass 

lawns and flower beds have been provided. The eaves of the roof projected about 1.1m beyond the 

sides of the building to carry rain water away. The grass lawns have the tendency to retain water 

mainly through rainfall and manual watering of the grass and flowers. Once this happens, the retained 

water could penetrate the walls laterally. The lawns projected 1.7m away from the walls of the 

western orientation (Figure 5f). The roof eaves also projected 1.1m away from the walls of this 

orientation, leaving a gap of 0.6m on the lawns. In the event of any rainfall, rain water from the roof 

will directly fall on the lawns, soak the soil for some time and penetrate the walls with time. This 

could be a reason for the dampness seen on the walls of this orientation. The lawns on the southern 

part of the building projected 1.1m away from the walls. With the eaves on this side of the building 

also projecting about 1.1m, it meant rain water could be directed away from the lawns with no water 

being soaked. This therefore eliminates the problem of lateral penetration from the southern part of 

the building. Furthermore, if a damp proof course (DPC) had been used, it would have been bridged 

on all the orientations because of the soils heaped directly against the walls of these orientations. 

Literature identified lawns directly in contact with walls of buildings as one of the ways in which 

DPCs could be bridged (Trotman et al., 2004) and this could provide possible routes for water 

penetration. 

 
On the western orientation, the external walls of all the bedrooms experienced dampness almost to the 

same height, 600 mm. The walls of the bathrooms experienced dampness to heights of 1,200 mm. The 

moisture contents from the moisture meter on the walls of the bathrooms showed high level of 

dampness as most of the readings recorded exceeded 2.0%. Though the heights reached by the 

dampness in the bathrooms are within the rising damp zone (Burkinshaw, 2011), there is still the 

likelihood of a possible source of water ingress which could be due to plumbing leakages. A further 

destructive test was conducted in the bathrooms to trace the possible source of the leakages. Bathroom 

2 (marked in red circle, Figure 4) experienced a serious leakage problem from the water heater. Figure 

9c shows how water had risen up the internal wall of the bathroom 2.  

 

 

 

 

  

 

Figure 9a: Destructive tests being conducted on the walls to trace the possible route of 

the leakage 
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Figure 9b: Faulty water heater system that lead to the problem in Figure 9c below. 
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walls of the bathrooms were tiled and this made it difficult for water to evaporate in case of any 

leakage resulting in moisture rise in the external walls. The damp patches were almost uniform along 

the external walls, reached a peak along the walls of the bathrooms and decreased to a uniform level 

again (Figure 5a and 5f). This trend resulted from the leakage in the plumbing works somewhere in 

the walls of these bathrooms (typically that shown in Figure 9c).  

 

There were no rains during the time of the study but the grasses and flowers were all greenish in 

colour, suggesting a possible supply of water to these plants from a source. Surface efflorescence, 

blistering of paint and flaking of mortar were also seen on the base of the building (Figure 5b and 5d). 

These are symptoms which might be associated with rising dampness (Burkinshaw, 2011; Hetreed, 

2008; Trotman et al., 2004) although it was too early to conclude. 

 

Condensation was not a major problem as there were no signs of it in any of the rooms. The building 

did not have any problems of ventilation. 

 

The external wall of the living area (Figure 4) is shown in Figure 10 below. This part of the building 

was directly on the paved surface and the roof eaves projected 1.1m beyond it. A condition like this 

makes it easier for rain water or any form of water to splash back on the walls.  

 

 

One of 

the ways 

by which 

rain water 

splashes 

back on 

walls is 

when the 

paving of 

drives or 

patios is 

brought in 

contact with the wall siding (inspectapedia.com). According to (Noy and Douglas, 2005), in the past 

various forms of overhangs were used to protect walls from rain penetration but the situation is not so 

for most modern buildings. This therefore makes the external walls of modern properties much wetter 

for long periods in the absence of these overhangs (Noy and Douglas, 2013). In cases where the 

overhangs exist, they should have sufficient fall to throw rainwater off and should preferably be 

covered with some sort of protective flashing (Noy and Douglas, 2013).  

 

Figure 10 shows how the top of the pavement blocks have been attacked by greenish algae. Rain 

water has been absorbed into the joints of the pavement blocks for some time and the effect is very 

Figure 10: Signs of dampness on wall located on right corner of front elevation  
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evident. The overhangs on this face of the wall were a few distances away from the actual wall and 

resulted in water splash back once there was rain. Like concrete or tarmac surface (Burkinshaw, 

2013), there is that tendency of the pavement blocks to cause rain to bounce very high up onto the 

walls in Figure 10.  

 

The kitchen was located on the eastern side of the building. This part of the building was created as a 

party wall with the adjoining bungalow. The walls of the kitchen in the bungalow under study shared 

a common wall with the kitchen of the adjoining bungalow. The internal walls of the two kitchens 

were tiled to heights of 1.3m and further destructive tests on the walls revealed no leakage problems.  

 

 

 

 

Prognosis 

If these problems of dampness (plumbing leakages, water penetrations, etc.) are not attended to, the 

walls would progressively become wetter through their thicknesses. With time the water in the 

external walls will become soaked and internal plasters would experience the dampness as well. The 

final outcome might lead to stained and damaged wall coverings. Since the problem on the right 

corner of front elevation seems to be caused by rain water splash back, appropriate measures put in 

place should direct the rain water away from the wall surface and this should lead to the subsequent 

drying of the wall on this elevation with time. There should be a reduction in lateral penetration of 

water if the lawns are prevented from being in direct contact with the walls of the building. Once the 

leakages resulting from the water heating system and all other plumbing fittings in the bathrooms are 

resolved it would be easier to identify whether the dampness in the walls in these areas were solely 

due to the leakages or other sources.  

    

Conclusion   

The survey revealed some interesting scenarios from the stages 1 and 2 investigations conducted. A 

visual observation of the symptoms found on the external walls such as surface efflorescence, 

blistering of paint, flaking of plasters, damp patches less than 1.5m etc. pointed to the presence of 

dampness in the walls of the building. Internally, no problem of dampness was identified in the walls 

of any of the rooms but the bathrooms. There appeared to be a combination of several sources of 

dampness including water penetration, plumbing leakages and rising damp. The water penetrations 

resulted from the absorption of rain or any other water by the grass lawns in contact with the walls of 

the building. The water penetration also resulted from rain water splash-back directly against the wall. 

The leakage problems in the bathrooms resulted from the plumbing works as well as the faulty water 

heater. The symptoms which were associated with rising dampness were considered to be possibly 

due to the ground water level in the area as well as the geological settings of the area where the 

building is situated. This situation should be confirmed through the stages 3 and 4 investigations. 

Condensation was not a major problem as there were no signs of it in any of the rooms. The building 

did not have any problems of ventilation. The non-destructive tests conducted with the moisture meter 
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showed that the moisture contents recorded varied along and across the wall faces and this enabled 

areas with severe dampness (damp zones) to be identified. It is recommended that the stages 3 and 4 

approaches to dampness investigations be conducted on some areas in these walls to throw more light 

on other sources that might be present for appropriate remedial measures to be conducted. 
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This paper examines the growing rate of deforestation in Nigeria and the resultant implications for 

forests and forest products availability for sustainable infrastructural development. The paper argues 

that forests and forest products are a vital component for environmental sustainability because they 

contribute to several infrastructural needs of man and the society. Hence, the neglect of this sector‘s 

development will continue to have grave consequences on human survival unless they are addressed 

practically. Flooding rates and intensities are increasing; cities are losing their attractiveness and 

becoming less welcoming due to wanton removal of the initial inhabitants of the land-trees- in an 

unbalanced manner. Attention is drawn to the need for all infrastructural development programmes 

and projects to re-emphasize the undeniable role trees and forests play in human survival. This will 

help to chart a course for environmental sustainability through a green approach to infrastructural 

development both now and in the future. Inter-sectoral policy linkages should be adopted to entrench 

forestry development as a platform for redeeming the ecological, environmental and economic losses 

arising from climate change and environmental degradation.  

 

Keywords: Forests, forest products development, deforestation, environmental sustainability, 

infrastructural development. 

 

 

 

INTRODUCTION 

Forests are reservoirs of diverse products (goods and services) that man uses everyday of his life to 

satisfy his basic needs (Tee, 2010). Forest products are generally classified into two broad categories 

– the timber and non timber forest products (NTFPs) also referred to as non-wood forest products 

(NWFPs). Forest resources have continued to play a critical role in the survival of households, 

communities and nations in different capacities. They provide food, fuelwood, wood for furniture and 

other non timber forest products for households‘ consumption. Udo (2013) observed that forests and 

forestry contributes to human wellbeing through food security, job creation, and poverty reduction 

and as well act as phyto-medicinal cures for diseases. They play critical role for environmental 

beautification, biodiversity conservation, ecotourism and mitigation of climate change and 

environmental degradation. 
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FORESTS FOR HUMAN AND INFRASTRUCTURAL DEVELOPMENT: 

HISTORICAL PERSPECTIVES 

Forests have been an intricate part in man‘s quest for development. In fact, the importance of forests 

can be viewed from the creation story as recorded in the Holy Bible; God created the forests with 

trees and all other plants and animals before creating man to manage the whole resources from where 

man also derived materials for his sustenance. The ark built by Noah was constructed from wood and 

that ark housed all creations during the flood. Our lives, no matter how sophisticated it has become 

today, has its roots in forests dwelling and forest based materials for survival and this predates 

colonial and pre-colonial eras. Dan et al.,(2013) observed that people began life on this planet as 

forest dwellers- as food gatherers they depended on the forest for all their needs: food, clothing and 

shelter. Globally, more than 1,500 species of trees are commercially exploited for timber in different 

parts of the world (Dan et al., 2013). Timber industries include plywood; saw milling, paper and pulp 

and particle boards. Aweto (1990) observed that the twentieth century has witnessed vigorous 

exploitation of Nigeria‘s forest for hardwood mainly for timber export and local use for constructional 

purposes. Kalu and Okojie (2009) stated that as far back as 1899 forestry and agriculture played a 

dominant role in the sustained growth of Nigeria‘s economy. Exploitation of forest resources created a 

dazzling technological breakthrough, unparallel economic prosperity and remarkable advances in 

human survival during the pre-independence era before petroleum took centre stage in commercial 

activity in Nigeria. 

Forests and livelihoods 

Millions of people around the world depend on forest for their livelihoods. Aju and Uwalaka (2010) 

confirmed that within the forests, materials or products that could be utilized economically for the 

welfare of man are inextricably woven into the rural and household economies. These integrate other 

physical components of the environment to produce an array of wood and non- wood products that 
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help to sustain our economy and our socio-economic well being. They contribute to all aspects of 

rural and urban life, providing food, fodder, fuel, medicine, building materials (see plates 1&2) and 

materials for all sorts of household items and cottage industries.  

           

Plate1: Wood used in building construction          Plate 2: Wood used in roofing of building 

Energy supply 

Fuelwood is the primary source of energy accounting for over 90% of the total energy used for 

domestic purposes in Nigeria. Fuelwood energy is consumed mostly by the low income and lower 

middle income households as well as operators of cottage and small scale industries and commercial 

enterprises. According to the Federal Department of Forestry (FDF) & Federal Ministry of 

Environment (FME) (1999) over 90% of the rural/peri urban populations depend on fuelwood to meet 

their domestic energy requirements. 

DEFORESTATION AND TROPICAL FOREST DEGRADATION 

Deforestation is a process where vegetation is cut down for economic or social reasons without any 

simultaneous replanting (FAO, 2005). Odediran et al., (2013) reported that global deforestation is 

threatening environmental sustainability and that the very high rate of deforestation in Nigeria has 

detrimental effects. Deforestation puts at risk all aspects of the environment, economy and citizens of 

the country. Africa has the second highest rate of tropical deforestation in the World. FAO (2010) 
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estimated that the tropical forests in this region declined at an annual rate of 3.4 million hectares 

between 2000 and 2010 through degradation and deforestation processes.  According to Alao (2005) 

Nigeria‘s timber reserves have diminished rapidly, supply can no longer cope with demand and there 

is a yawning gap between production and supply. He proffered that the only answer to the problem of 

reduction in stand quality and quantity is to educate the forest users about the effects of forest 

degradation and encourage everyone to plant trees.  According to UN-REDD (2013) Nigeria‘s forest 

estate which stood at over 9.6 million hectares constitute about 10% of Nigeria‘s land area with 31% 

in Cross River State while the bulk of the timber and other wood by-products used in Nigeria are 

supplied by Ogun, Ondo and Oyo States of Nigeria. This clearly falls below the Food and Agricultural 

Organization‘s recommended National minimum of 25% (Trade Investment Nigeria, 2013). The rate 

of deforestation in Nigeria is reported to range from 3.5 to 3.7% per annum, translating to a loss of 

350,000- 400,000 hectares of forest land per annum (UN-REDD, 2013; Ladipo, 2010). Between 1990 

and 2005 the World lost 3.3% of its forest, while Nigeria alone lost 21% of the global estimate (UN-

REDD, 2013). The 10% forest estate of Nigeria‘s land area after 18years could thus be less than 6% 

(Adeyoju, 2001; Ogunwusi,2012). According to trade investment Nigeria (2013) the loss of forest 

land from 13.07km
2
 in 2002 to 9.93km

2
 in 2010 is  a serious decline and not good for forests 

development  and green economy in Nigeria. The rapid rate of deforestation in Nigeria is a key 

driving force in the yearly increase of flood disasters, global warming, ozone layer depletion, land 

degradation and soil erosion (Chomini et al.,2013; Farinola et al., 2013). 

 

IMPACT OF GLOBAL CLIMATE CHANGE ON SUSTAINABLE 

INFRASTRUCTURE  DEVELOPMENT 

According to Ayuk (2013) less developed and emerging economies cannot afford to ‗grow now and 

clean latter‘. Empirical evidence shows that since 1990, European countries have reduced their green 
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house pollutions by 10% while growing the economy by 40% (EEA 2013). For the rural and urban 

poor, investment in areas such as sustainable forestry and fisheries, reducing carbon emissions or 

better infrastructure can bring high pay-offs; adding that this segment of the society suffers from 

environmental degradation and the impact of climate change. Also, the livelihood strategies of the 

rural poor are based on the environment and on natural capital. Inevitably, the degradation of the 

ecosystem and subsequent loss of ecosystem services on which the rural and urban people rely and the 

resultant impacts of climate change poses major challenges to livelihoods and wellbeing. The cost of 

correcting the already emerging impacts of climate change on our cities and communities is so huge 

that if deforestation is not addressed we stand the risk of losing existing investments in infrastructural 

development. Today, there is an increased vulnerability to climate related risks and disasters all of 

which come with attendant massive cost of rebuilding and re-stabilizing the ecosystem. According to 

Steinberg (2007) tropical cities such as Jakarta have dramatically increased their risk exposure to 

flooding as a consequence of local deforestation. The city‘s most recent floods in 2007 affected 60 

percent of the city region, killed 80 persons and forced more than 400,000 residents to leave their 

homes. Nigeria has experienced series of devastating floods within the last five years across the length 

and breadth of the country. These floods have led to huge economic losses, especially due to loss of 

lives and properties, thereby reversing trends of development (Vanguard online ,2012).  

THE NEED FOR ENVIRONMENTAL SUSTAINABILITY 

Erakrhumen (2013) posits that forests and forestry are central to issues concerning environmental 

sustainability and that forest lands and their vegetation are important in this regard. He observed that 

environmental sustainability is a contemporary issue of global discourse considering the challenges 

faced by the environment and the impacts on life forms due to anthropogenic sources. Man is faced 

with the responsibility of designing and implementing pathways for sustainable environmental 

management if he is to peacefully co-existence with nature. Hence, the ability of forests to function as 

an agent of succour from the myriads of ecological and environmental problems facing the globe 
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cannot be overemphasized. Rapid urbanization means we must chart a new and sustainable course that 

entrenches the tenets of sustainability in all its ramifications. The Bruntland Commission presents 

sustainable development as development that meets the needs of the present generations without 

undermining the ability (of the environment) to meet the needs of future generations (WCED, 1987). 

Africa is experiencing one of the fastest rates of urbanization in the world, with sub Saharan Africa 

leading the way (Olaitan et a.l, 2013). According to FAO (2002) the development of contemporary 

societies will largely depend on the understanding and management of the growth activities. Ogbonna 

et al., (2013) noted that with the world population increasing to seven billion people (United Nations 

Population Fund (UNPF),2011) the corresponding decrease in available natural resources becomes an 

issue that needs to be addressed urgently. 

WHY NIGERIA MUST PRIORITIZE FORESTS DEVELOPMENT  

FAO (1991) submitted that Nigeria destroys 600,000 ha of forest annually whereas 25,000 ha are 

replenished. Eboh (2005) estimated that Nigeria loses about 180 billion Naira(equivalent to USD 1.3 

billion) annually to deforestation. Akindele et al., (2001) estimated the total area of the 27 main 

plantation species in Nigeria at 184,611 ha with a volume of 78,600,160 m
3
 which is a 14.5% 

reduction of FORMECU 1991 estimated figures (see Table 1). FAO (2005) also reported that Nigeria 

has the highest rate of deforestation in the World; between 2000-2005 Nigeria lost 55.7% of its 

primary forests due to logging, agricultural expansion and fuelwood collection.  

 

 Table 1: Distribution of Plantation Forests by States in Nigeria by 1990 

S/N   States Total Forest 

Plantations (ha) 

% of 

Total 

1. Akwa Ibom   2,168.00 1.0 

2. Anambra  and Enugu 15,000.00 6.9 
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3. Bauchi   1,366.15 0.6 

4. Edo  and Delta 20,000.00 9.3 

5. Benue  and Kogi   4,992.00 2.3 

6. Borno  and Yobe   8,772.00 4.1 

7. Cross River 19,214.00 8.9 

8. Adamawa  and Taraba   2,936.00 1.4 

9. Imo and Abia   3,211.00 1.5 

10. Kaduna   6,146.00 2.8 

11. Kano 11,121.00 5.1 

12. Katsina   3,500.00 1.6 

13. Kwara   6,623.00 3.1 

14. Lagos   1,479.00 0.7 

15. Niger   5,324.00 2.5 

16. Ogun 29,740.00 13.8 

17. Ondo 40,562.00 18.8 

18. Osun and Oyo 18,000.00 8.3 

19. Plateau   6,401.00 3.0 

20. Rivers      231.00 0.1 

21. Kebbi  and Sokoto  9,000.00 4.1 

22. Abuja (FCT)     240.00 0.1 

 Total 216,026.00 100.00 

  Adapted from FORMECU (1991) 

 
Growing imbalance in wood demand and available wood supplies 

Alao (2003) observed that the high demand for  timber for different end uses such as construction 

purposes, furniture making, veneer, plywood, sawn timber, particle board, wood for energy (Charcoal 
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and fuelwood) far outstrips timber supply in Nigeria. Nwokeabia (1983) stated that the demand for 

sawn wood alone based on current consumption is estimated at 1.2 million m
3
 per year. This demand 

according to him is expected to grow by 6-9% annually.  Kalu and Okojie (2009) observed that the 

initial trend was to exploit forest resources to adequately feed forest based industries with a deliberate 

neglect to sustainable harvest of any forest resource.  

 FORMECU (NFAP, 1996) reported the yearly requirement of round wood in Nigeria indicating that 

from year 2010 Nigeria will be in deficit supply status for all categories of wood products  (see Table 

2). The current state of unavailability of wood has led to use of low quality and small sized wood in 

construction projects which may be unsafe in the long run.  

Table 2: Synopsis of demand, supply and balance of round wood (000m
3
) 

                    1990 

Wood type    Demand  Supply     Balance 

Fuelwood   73,984.81  82,026.11  8,677.30 

Poles    1,678.06  1,431.63  -243.43 

Sawlogs   3,992.32  3,482.01  -510.31 

                    2000 

Fuelwood   83,521.14  71,349.14  -12,082.00 

Poles     2,182.61  1,271.39  -911.22 

Sawlogs   6,378.42  2,966.03  -2,282.39 

                    2010     

   

Fuelwood   88,138.07  63,099.32  -25,038.7 

Poles    2,729.00  2,729.00  -1,576 

Sawlogs   10,205.10  2,480.36  -7,724.74 

Source: FORMECU (NFAP, 1996) 

 

PURSUING SUSTAINABILITY IN FOREST RESOURCE UTILIZATION 

Falemara (2012) opined that wood is one of the oldest best known structural material and one of the 

few renewable natural resources. In Nigeria, unsustainable use and over-extraction of forest products 

purely for profit is the norm without any commitment to the future wood needs and environmental 

implications.  According to Fabiyi et al., (2010) the demand for wood and wood products is 

increasing because it is valued for use in construction and bio-energy. However, it is unfortunate that 
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deforestation resulting from land clearance for agricultural crops cultivation, industrial estates and 

residential building construction is a problem confronting the supply of solid lumbers. Ogunsanwo et 

al., (2013) observed that forest plantations established solely for the purpose of energy production are 

becoming more common in some countries and it is likely that plantations with multiple end uses may 

provide logs for wood fuels as well as logs for other purposes as the markets demand. Wood wastes 

constitute a large portion of solid wastes which if recycled could prevent the current state of 

environmental problems. According to Anguruwa et al., (2013) open dump of solid wastes is a 

common practice in Nigerian sawmills. Folorunsho and Awosika (2001) related flooding in Lagos to 

clogging of drainage channels by dumped solid wastes which includes wood wastes.  

Exploring urban forestry for environmental sustainability  

According to Schwab (2009) urban forestry can be described as the science and art of managing trees, 

forests, natural ecosystems in and around urban communities to maximize the physiological, 

sociological, economic and aesthetic benefits that trees provide to society. Ajewole (2013) observed 

that rapid urban growth tends to overwhelm cities where the struggle to develop infrastructure, 

mobilize and manage resources has negative consequences for the environment. According to 

Onyekwelu (2013) the growing urban population in Nigeria has far outstretched current urban forestry 

facilities; thus redefining urban forestry practices and presenting new challenges and opportunities. 

Since urban forestry is an important strategy to improve urban livelihood and environment, there is 

need for concerted efforts towards urban forestry development in Nigeria. Flooding whether in cities 

or anywhere can be curbed by urban forestry, hence reversing the economic and social losses that 

come with the menace (Oniroko, 2013). Wilson‘s (2008) study of Toronto‘s green belt estimated the 

value of its ecosystem services at $2.6 billion Canadian dollars (CA) annually , an average of CA $ 

3,500 per hectare.  

Massive re-awakening and investment in forest industries 
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Forests have been of importance to the people and nation. It has always been a major economic 

resource of great significance providing wood – one of the major sources of building materials and 

fuel in rural areas and cities. Important uses of forests include- pole size wood for housing, fencing 

and furniture, sawn timber for construction and joinery; weaving fibre for baskets, traps, nets and 

furnishing, special woods for drugs, incense and carving. Timber products from our forests include 

wood materials like veneer logs, sawn logs, pulpwood and poles. These products are of highly 

marketable value and attract huge financial benefits to individuals, corporate organizations and 

governments (Aju and Uwalaka, 2010). These products can be further converted into more refined 

products as secondary forest products. Veneers and logs may be processed into products like match 

stick and match boxes, plywood, veneer/ particle boards and so on. Sawn logs could be converted into 

sawn wood of various sizes for construction purposes. Wood residues are important biomass 

resources which can be utilized in power generation, bio-fertilizer production, biomass fired power 

plants, biogas generation, briquetting of saw dust and particle board production (Anguruwa et 

al.,(2013). Pulpwood could be processed into paper and paper products and poles for utility and 

construction poles, railway sleepers and pit props. Forest industries have the potentials to absorb a 

large population through job creation if established in rural areas; this would also help to reduce the 

pressure on the urban infrastructure due to overpopulation. Forest industry can be a vital agent for 

socio-economic development (see table 3). 

Table 3:  Plants and workers of Forest Industries in Nigeria 

Industrial Sector No of Workers No of Plants 

Sawmill   12,460 1,030 

Plywood     1,800         6 

Veneer        300         6 

Particle board        250         2 

Match factory     1,200         5 
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Pulp and paper     1,000         1 

Source: Areola, 1991 

 
The role of policy 

According to Ado (2013) if Nigeria‘s vision to be amongst top economies in the nearest future will be 

achieved, then it is a strategic imperative that she adopts policies and mechanisms that are in tandem 

with green growth and development. Ayuk (2013) posits that the interconnectedness of society, 

economy and environment begs for a new approach to development. Faleyimu and Agbeja (2010) 

observed that forest policies are aimed at achieving self sufficiency in forest products through the 

employment of sound forest management principles and techniques as well as mobilization of human 

and material resources. They noted that some countries are in the process of reviewing their forest 

policies to ascertain their sustainability and contribution to sustainable forest management. 

Environmental vulnerabilities, inadequate water and sanitation, pollution (air and water), extreme 

weather events and other natural disasters are frequent in emerging economies and  make it an 

imperative for alternative development pathways. Balancing environmental sustainability and 

livelihoods is not a luxury (Ayuk, 2013). According to Myers (1995) the accelerated rates of depletion 

of forest may mean that our grand children may witness the end of the tropical forest, except in few 

isolated patches of degraded remnants. The trend of timber exploitation calls for serious re-appraisal 

of afforestation and forestry research programmes in order to meet the country‘s demand in the future 

(Contreras, 1988).  Adeyoju (1975) noted that over-exploitation of best timber species is one of the 

causes of draw backs in the forestry sector. In Nigeria therefore like other least developed economies, 

exploitation rates of forest resources are beyond which the forest can renew. Exhaustive review and 

implementation of the existing National Forest Policy is therefore a priority. 

CONCLUSION 
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To say that forests in Nigeria have become orphaned and highly vulnerable is an understatement. The 

forests in Nigeria will only continue to play its roles when we, humans as assigned managers wake up 

to the responsibility of caring, nurturing, protecting, preserving and replenishing the forests for today 

and tomorrow‘s benefits. Dwindling forests resources will continue to impact negatively on 

environmental sustainability and infrastructure development if the situation is not reversed with a 

greater intensity than the intensity of current deforestation levels.  In fact, growth paths that ignore the 

environment are clearly not sustainable. The quality of renewable resources is degrading each day as a 

result of climate change and environmental degradation. Nigeria can salvage this present condition 

and prevent a situation where the nation will have to import round wood logs that were formerly 

available to her at very low costs.  There is therefore a need for harmonised policy directions that 

incorporate short and long term societal needs through inter-sectoral linkages on the way to 

sustainable infrastructural development in Nigeria. Investment in the forestry sector should be 

increased to meet the growing demands for forest products by a rapidly increasing population; while 

also securing the integrity of our environment in the fight against climate change and other human 

induced environmental challenges.  
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One of the most significant challenges confronting construction industries is low productivity of 

construction labour. Thus, inadequate construction productivity becomes a focus of industrial and 

academic concerns. Apparently, construction industry is a labour reliant sector. Therefore, 

construction productivity is a product of human efforts and performance. The prevalent of cost and 

time overruns in the construction sector is a momentous evidence of productivity challenge within the 

construction industry. Workforce represents the only construction productive resource and identified 

as the resource that wastes other construction resources during construction production processes. As 

a result of the significant impacts of construction labour, and its relevance to successful project 

delivery, there is a need to evaluate the factors affecting construction labour productivity. The 

research adopts quantitative research approach; using closed ended questionnaires to obtain data from 

contract managers, site managers, contractors, and site supervisors. The SPSS statistical tool is used to 

analyse quantitative data obtained. The study reveals the factors affecting construction labour 

productivity. The predominant factors include; missing details in construction drawings, changes 

order by clients, and communication problem between supervisors and labours. The adequate 

implementation of framework presented in this study will improve construction labour productivity, 

and ultimately increase customer‘s satisfaction.    

 

Keywords: Construction industry, construction resources, customer‘s satisfaction, labour 

productivity, project objectives. 

 

 

 

 

 

INTRODUCTION 

There are enormous challenges confronting construction industry. Basically, one of the most 

significant of these challenges is low productivity of construction labour (Jarkas and Bitar, 2012). 

Poor construction productivity therefore becomes a subject of industrial and academic concerns 

(Drucker, et al., 2006). Apparently, construction industry is a labour reliant sector (Olomolaiye and 

Egbu, 2004). Therefore, construction productivity is a product of human efforts and performance 

(Soham and Rajiv, 2013). The industry significantly contributes to gross domestic products of 

developing and developed countries (Durdyev, et al. 2012). However, compare with manufacturing 

industries; construction productivity has been relatively poor (Kakkaew and Koompai, 2012). 

Although the construction sector is one of the most complex and dynamic industrial environment 

(Raiden, et al. 2003), with a typical distinguishing factor which is the uniqueness involve in every 

construction projects (Dainty and Loosemore, 2012).  Nonetheless, Jeselskis and Talukhaba (1998) 

stated that the level of construction labour productivity in developing nations is extremely low 
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compare to productivity level of developed countries. Hence, effective construction workforce 

management to improve labour productivity is imperative in for successful delivery of construction 

projects (Hanna, et al., 2005).       

 

 

CONSTRUCTION LABOUR PRODUCTIVITY 

The study undertaken by Kazaz, et al., (2008) indicated that the workforce of the construction 

industry, especially in developing nation is not yet considered as an important input. This may 

arguably result to the current prevalent cost and time overruns in the construction sector. Cost and 

time overruns are momentous evidence of productivity challenge within the construction industry 

(Alinaitwe, et al., 2007).  Similarly, Soham and Rajiv, (2013) buttress that, construction workforce is 

the utmost asset of the construction sector rather than cost and thereby important to every 

organisations. The industry is identified as a complex sector, (Enshassi, et al., 2009), and generally 

characterized by predominance of traditional or manual method of production with low productivity 

(Kazaz, et al., 2008, Moselhi and Khan, 2012). Durdyev, et al., (2012) however opined that 

construction productivity could be improved through effective management of construction resources 

to achieve project goals. Soham and Rajiv, (2013) posited that construction human capital is a major 

resource in the construction environment, and at the same time problematic to control and affect 

overall objectives of construction projects. In the construction environment, the workforce is the 

central input resource where the construction workers represent the connecting link in every facet of 

construction process to achieve the client‘s demands (Kazaz and Ulubeyli, 2007). A major challenge 

of construction human resource is noted as difficulty in balancing the need of construction project, 

organizational requirement and construction workforce needs (Mustapha and Rashid, 2012).  

 

Notably, one of the typical distinguishing factor of the construction industry is the uniqueness 

involved in every construction project, and brings about the essentiality of exhibiting a vehement 

understanding of construction industry in order to understand the human capital involved (Dainty and 

Loosemore, 2012).  On the basis of previous research undertaken on labour productivity in the 

construction sector, there are diverse findings and opinions on the factors that affect the quality of 

output of construction workforce. In an effort to investigate the factors affecting construction 

productivity toward productivity enhancement, unavailability and shortage of construction materials is 

identified as a significant factor affecting construction performance (Olomolaiye, et al., 1987, Zakeri 

et al., 1996, Kaming, et al., 1997, Makulsawatudom, et al., 2004, Enshassi et al., 2007, Dai et al., 

2009, Rivas et al., 2011, and Ameh and Osegbo, 2011). Besides material related factors, breakdown / 

lack of construction tools and equipments during construction production processes are reported to 

adversely impact general construction performance (Dai et al., 2009, Rivas, et al., 2011, Ameh and 

Osegbo, 2011, Makulsawatudom, et al., 2004).  
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Construction projects involves work plan schedule to determine the practical completion date to meet 

client completion date. However, absenteeism of supervisor and construction workers is pointed out 

by Lim and Alum (1995), Kaming et al., (1997) and Makulsawatudom, et al., (2004) as major 

responsible factors affecting the progress of construction projects, and eventually, results to extension 

of construction completion date. The studies undertaken by Zakeri et al., 1996, Makulsawatudom, et 

al., 2004, Enshassi et al., 2007, Dai et al., 2009, Ameh and Osegbo, 2011, Jarkas and Bitar, 2012, 

Soham and Rajiv, 2013 reported late response of design professionals to drawing questions and 

inadequacies in production information (Clarity ,complexity and drawing errors) resulting to slow 

construction production and change orders. Enshassi et al., (2007) added that, the factors that impinge 

on construction productivity are not usually the same, and these factors may vary from one country to 

another, project to project, sometimes within the same project, depending on the circumstances 

involved. 

 

 

RESEARCH METHOD    

 

The relevant data for the study were collected by a structured closed-ended questionnaire survey in 

Cape Town, South Africa. The study is a preliminary investigation to a main study directed towards 

enhancement of construction labour productivity in the South African Construction Industry. The 

factors affecting construction labour productivity identified by the study were explored through the 

review of relevant literatures and significant inputs from construction stakeholders. Twenty 

construction productivity factors were identified, while respondents were implored to indicate their 

level of agreement to each of the identified productivity factor. The questionnaire was designed on 

four point likert scale, where 1 = Strongly disagree, 2= Disagree, 3= Agree and 4= Strongly agree. 

Base on the level of agreement of respondents to the identified factors, Statistical Package for Social 

Sciences was used to analyse the data obtained, and the factors were subsequently ranked to 

determine the magnitude of each factor on construction labour productivity. The survey respondents 

are randomly selected contract managers, site managers, contractors and site supervisors. Each of the 

respondents have minimum of ten years work experience in the field of construction and this ensures 

the validity of the result. Thirty-two questionnaires were administered, thirteen were retrieved and ten 

were valid for analysis purpose. The questionnaires were hand delivered and retrieved through the 

same means.  
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Table 1: Demography of Respondents 

 

        CATEGORY OF COMPANY           FREQUENCY 

              Contractor                  6 

             Architecture                 2 

              Sub-contractor                 1 

               Client                 1 

               Total                10 

         GENDER          FREQUENCY 

              Male                 9 

              Female                 1 

               Total                 10 

          AGE GROUP           FREQUENCY 
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Table 1 

indicates 

the 

demograp

hy of 

survey 

responde

nts. Six of 

the 

responde

nts are 

employed 

by 

contractor

‘s firm, 

two are 

employed 

by 

architectu

ral firm, 

one is 

employed 

by sub-

contractor

‘s firm and one by client‘s firm. Survey respondents are male dominants with nine male respondents 

to one female respondent. Moreover, two of the repondents are below age twenty-six, one respondent 

is between the age group of twenty- six and thirty, two respondents are between thirty-six and forty 

years of age, three respondents are between forty-one and forty-five years of age, one respondent is 

between forty-six and fifty, while one respondent is between fifty-one and fifty-five years of age. In 

terms of highest formal qualifications obtained by respondents, three of the survey respondents 

obtained diploma certificate, two obtained post-graduate diploma, four obtained bachelor degree and 

one obtained honour degree. 

 

RESULTS AND DISCUSSION 

The study identifies twenty productivity factors affecting the performance of construction labour. The 

factors explored from literatures and professional inputs as affecting construction labour productivity 

are presented (Table 2). The table shows the degree of severity of each factor in a ranked order. 

Majority of the survey respondents are professionals and practically involved in building production 

processes. Inadequacies in designer‘s production information resulting to missing details in 

construction drawings was perceived by respondents as the most severe factor affecting construction 

labour productivity with total respondent of 85 %. Moreover, 10 % respondents disagree, 40 % agree 

              Below 26                  2 

              26-30                  1 

              36-40                  2 

               41-45                  3 

               46-50                  1 

               51-55                  1 

               Total                 10 

         HIGHEST QUALIFICATION                FREQUENCY 

               Diploma                   3 

              Post graduate Diploma                    2 

               Bachelor Degree                    4 

               Honours degree                    1 

                Total                   10 
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and 50 % strongly agree that this factor significantly affects construction workers productivity (Table 

2). Missing important details in construction drawings could be instigated by different factors, either 

from construction designer, client, the two parties or nature of construction projects. This apparently 

leads to delays in construction operations and affect general productivity of construction labour. 

80 % of the respondents perceive changes order by client, problems of communication between 

supervisors and labours, poor construction planning and schedule, and contractors‘ financial problems 

as the next critical factors affecting construction productivity (Table 2). In other words, these factors 

have the same level of impacts on construction  labour productivity.  

 

Inadequate skill of supervisors, inadequate skill of project managers, poor construction health and 

safety, labour alcoholism, buildability problem, and slow response to construction drawing questions 

are factors identified by 77.7 % repondents with the same level impact on construction labour 

productivity. The factor with the least impact on construction labour productivity is inclement weather 

condition with 45 % respondents as presented (Table 2) .  
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Tabl

e 2: 

Fact

ors 

affec

tion 

cons

truct

ion 

work

force 

perf

orm

ance 

 

Workers productivity  Factors 

  

Mean 

   

Sum 

    

% 

 

Rank 

Missing details in construction drawings 3.40 34.00 85 1 

Changes order by clients 3.20 32.00 80 2 

Problems of communication between supervisors and labours 3.20 32.00 80 2 

Poor construction planning and schedule 3.20 32.00 80 2 

Contractors financial problems 3.20 32.00 80 2 

Inadequate skill of supervisors 3.10 31.00 77.5 6 

Inadequate skill of project managers 3.10 31.00 77.5 6 
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MENDATIONS 

The study reveals inadequacies in construction drawings as the most significant factor that affects 

construction labour productivity. The occurrence of missing details in construction drawings lead to 

idle time and slow down the pace of construction operations. Apparently, this would considerably 

contribute to extension in completion date of construction projects. Thus, construction project team 

requires rigorous pre-construction planning to reduce the occurrence of changes in designs and 

concepts. Clients design professionals should adequately review designs with clients and contractor 

before construction process. Therefore, thorough pre-construction and regular construction reviews of 

production information documents will help to reduce missing information, improve clarity/quality of 

drawings and specifications, prevent ambiguity, improve buildability and ultimately enhance 

efficiency of construction workforce. Finally, site supervisors should device the best means of 

communication with subordinates to avoid miss-representations that could lead to rework.     

Poor construction health and safety 3.10 31.00 77.5 6 

Labour alcoholism 3.10 31.00 77.5 6 

Buildability problem 3.10 31.00 77.5 6 

Slow response to construction drawing questions 3.10 31.00 77.5 6 

Shortage of construction materials 3.00 30.00 75 12 

Lack of workers motivation 3.00 30.00 75 12 

Labour absenteeism 3.00 30.00 75 12 

Architect review and changes order 3.00 30.00 75 12 

Error and omission in the bill of quantities 3.00 30.00 75 12 

Breakdown of tools and equipments 2.60 26.00 65 17 

Supervisors absenteeism 2.60 26.00 65 17 

Late payment of workers 2.60 26.00 65 17 

Inclement weather conditions 1.80 18.00 45 20 

Table 3: Missing details in construction drawings 

  Frequency Percent Valid Percent Cumulative 

Percent 

Valid 

Disagree 1 9.1 10.0 10.0 

Agree 4 36.4 40.0 50.0 

Strongly agree 5 45.5 50.0 100.0 

Total 10 90.9 100.0  

Missing System 1 9.1   

Total 11 100.0   
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The construction industry is a key sector in the development and economic growth of Zambia, 

however, the industry has not escaped the challenges facing other countries worldwide in terms of 

delivering construction projects on time as stipulated in the contracts. This paper assesses the 

construction professionals‘ perception on the measures of minimising construction project delays in 

Lusaka – Zambia. The data used in this paper were derived from both primary and secondary sources. 

The secondary data was collected via a detailed review of related literature. The primary data was 

collected through a well-structured questionnaire which was distributed to construction professionals, 

which include: Architects, quantity surveyors, builders, civil engineers, land surveyors and project 

managers. Out of the 50 questionnaires sent out, 32 were received back representing 64% response 

rate. Data received from the questionnaires was analysed using descriptive statistics procedures. 

Findings from the study revealed that site management and supervision, effective strategic planning, 

clear information and communication channels, use proper and modern construction equipment and 

proper project planning and scheduling were the major measures of minimising construction project 

delays. The study contributes to the body of knowledge on the subject of minimising construction 

project delays in Lusaka, Zambia. 

 

Keywords: Delays, Construction Industry, Zambia 

 

 

 

 

INTRODUCTION 

The construction industry is a key sector in the development and economic growth of Zambia 

according to the National Council for Construction report (2004). However, the construction industry 

in Zambia has not escaped the challenges facing other countries worldwide in terms of delivering 

projects on time as stipulated in contracts. Projects or construction works that are not delivered on 

time to the client are referred to as delayed projects. Mohamad (2010) defines delay as an act or event 

that extends the time to complete or perform an act under the contract. Also, Assaf and Al-Hejji 

(2006), defined delay as the time overrun either beyond completion date specified in a contract, or 

beyond the date that the parties agreed upon for delivery of a project. It is basically a project slipping 

over its planned schedule and is considered as a common problem in construction projects worldwide. 

Assaf and Al-Hejji (2006) further illustrate that, to the owner, delay means loss of revenue through 

lack of production facilities and rent-able space or a dependence on present facilities. In some cases, 

to the contractor, delay means higher overhead costs because of longer work period, higher material 

costs through inflation, and due to labour cost increases. 
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Theodore (2009) classifies delays into two, those caused by the client and those caused by the 

contractor.  Delays caused by the client such as late submission of drawings and specifications, 

frequent change orders, and incorrect site information generates claims from both the main 

contractors and sub-contractors which many times entail lengthy court battles with huge financial 

repercussions (Theodore, 2009). Delays caused by contractors can generally be attributed to poor 

managerial skills. Lack of planning and a poor understanding of accounting and financial principles 

have led to many a contractor‘s downfall (Theodore, 2009). Hence, this paper is aimed at identifying 

the causes and effects of construction project delays in Lusaka, Zambia. This is because the aim of 

any construction project is to successfully complete the project on time, within budget and with high 

quality. This study focuses on the completion of projects on time thus overcoming delays. Alkhathami 

(2004) states that delay can be defined as extra time required to finish a given construction project 

beyond its original planned duration, whether compensated for or not. 

 

Construction Project Delay – Measures of minimising delays 

Aiyetan et al. (2011: 20) show that the principle of Right-First-Time holds great value. Right-first-

Time requires accuracy and precision. Accuracy means reflecting the realities (specifications), 

whereas precision implies meeting the specific dates. The processes of construction demand accuracy 

and very high precision. Wei (2010: 18) illustrates that when a construction delay occurs, there is no 

question that the Owner suffers financially. But the extent to which the owner can recover loss of 

income from the Contractor, and more importantly minimize the risk that such delays will occur, 

depends largely on how the construction contract was drawn up. 

Tabish and Jha (2011:66) identify five successful criterions that can be used to deliver construction 

projects on time. The study further revealed that there are independent measures that can be taken in 

each criteria to reduce delays. These criterions are as follows; Schedule performance criterion, cost 

performance criterion, quality performance criterion, safety performance criterion and No-dispute 

performance criterion. 

Aiyetan et al. (2011: 25) identified twelve factors that would influence project delivery time, these 

includes: Construction planning and control techniques; management style; economic policy; the 

quality of management during construction; site access conditions; site ground conditions; motivation 

of workers, constructability of designs; socio and political conditions; client understanding of the 

design;  procurement and construction processes; the quality of management during design; and 

physical environmental conditions. Wei (2010: 57) fifteen ways of minimising delays were identified 

and ranked them as follows; and hence, this study adopted them, as they were more comprehensive 

factors that can minimize construction project delays; site management and supervision, effective 

strategic planning, clear information and communication channels, collaborative working in 

construction, proper project planning and scheduling, frequent coordination between the parties 

involved, complete and proper design at the right time, use appropriate construction methods, accurate 

initial cost estimates, proper material procurement, proper emphasis on past experience, frequent 

progress meeting, compressing construction durations, use proper and modern construction equipment 

and use up-to-date technology. 
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The above measures of minimising construction delays are in agreement with the study by Majid L.A. 

(2002), where these measures were identified as the most effective ways of reducing construction 

project delays. 

 

RESEARCH METHOD 

The data used in this paper were derived from both primary and secondary sources. The primary data 

was obtained through the survey method, while the secondary data was derived from the review of 

literature and archival records. The primary data was obtained through the use of a structured 

questionnaire survey. This was distributed to a total of 50 construction professionals that included; 

quantity surveyors, civil engineers, architects, builders, land surveyors, and contractors who are 

currently involved in construction works in Lusaka, Zambia. This yardstick was considered vital for 

the survey in order to have a true reflection of the measures of minimising construction project delays. 

All professional and contractors in Lusaka had an equal chance to be drawn and participate in the 

survey. Out of the 50 questionnaires sent out, 32 were received back representing a 64% response 

rate. This was considered adequate for the analysis based on the assertion by Moser and Kalton (1971) 

that the result of a survey could be considered as biased and of little value if the return rate was lower 

than 30–40%. The data presentation and analysis made use of frequency distributions and percentages 

of all the respondents. The research was conducted between the months of June to August, 2013. 

 
Mean Item Score (MIS) 

A five point Likert scale was used to determine the measures of minimising construction project 

delays in Lusaka with regards to the identified factors from the reviewed literature. The adopted scale 

was as follows: 

1 = Extremely unlikely  

2 = Unlikely  

3 = Neutral  

4 = likely  

5 = Extremely likely  

 

The five-point scale was transformed to mean item score (MIS) for each of the factors of measures of 

minimising delays as assessed by the respondents. The indices were then used to determine the rank 

of each item. The ranking made it possible to cross compare the relative importance of the items as 

perceived by the respondents. This method was used to analyse the data collected from the 

questionnaires survey. The mean item score (MIS) was calculated for each item as follows; 

 

MIS=  1n1 + 2n2 + 3n3 +4n4+5n5 …………………….Equation 1.0 

∑N 

 

Where; 

n1 = Number of respondents for extremely unlikely;  
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n2 = Number of respondents for unlikely; 

n3 = Number of respondents for neutral; 

n4 = Number of respondents for likely; 

n5 = Number of respondents for extremely likely; 

N = Total number of respondents 

 

After mathematical computations, the criteria are then ranked in descending order of their mean item 

score (from the highest to the lowest).  

 

FINDINGS AND DISCUSSION 

Findings from the 32 usable questionnaires revealed that 25% of the respondents had diploma degree 

as their highest qualification while 75% had bachelor‘s degrees. Further findings revealed that 53% of 

the respondents, who were all construction professionals, were government employees, 25% were 

employed by consultants and 22% were employed by contractors. The statistical mode for years of 

experience of the respondents was in the range of 1-5 years while 31% of the respondents were 

handling an average of 3-4 construction projects in Lusaka. The following were the results of the 

methods of minimising construction project delays. 

 

Measures to minimise construction project delay 

When the respondents were asked to rate measures that can be taken to deliver construction projects 

on time in Lusaka, the following result were obtained; Results as presented in in Table 1 Revealed 

that site management and supervision was the most effect way of minimising delays in Lusaka. 

Effective strategic planning, clear information and communication channels and use proper and 

modern construction equipment were ranked second most effective measures of minimising delays on 

construction site in Lusaka. These results are in general agreement with the study by wei (2010:57) 

where site management and supervision, effective strategic planning and Clear information and 

communication channels were identified as the most effective measure of minimising construction 

project delays. 

 
Table 3: Measures to minimise construction project delay 

Methods to minimizing construction delays MIS RANK (R) 

Site management and supervision. 4.22 1 

Effective strategic planning. 4.13 2 
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Clear information and communication channels. 4.13 2 

Use proper and modern construction equipment. 4.13 2 

Proper project planning and scheduling. 4.10 3 

Adherence to construction specifications. 4.06 4 

Frequent coordination between the construction team. 4.03 5 

Building according to the construction drawings. 4.03 5 

Complete and proper design at the right time. 4.00 6 

Up-to-date technology utilization. 3.97 7 

Appropriate construction methods. 3.94 8 

Collaborative working in construction. 3.91 9 

Frequent progress meeting. 3.88 10 

Accurate initial cost estimates. 3.84 11 

Proper material procurement. 3.84 11 

Fast-tracking construction. 3.68 12 

 

CONCLUSION AND RECOMMENDATION 

Literature review showed that there are many measures that can be employed to minimise 

construction project delays. The study further identified site management and supervision, effective 

strategic planning, clear information and communication channels, use proper and modern 

construction equipment and proper project planning and scheduling as the major measures of reducing 

delays. Findings from the study supported work done by previous researchers and scholars that not a 

singular factor can be employed to minimise delays in Lusaka, Zambia. In recommendation, 

construction team need to be aware of the factors stated above in order to minimise the construction 

project delays. Furthermore, the construction team should practice the identified measures of reducing 

construction project delays such as; Site management and supervision, effective strategic planning, 

clear information and communication channels, use proper and modern construction equipment, and 

proper project planning and scheduling among other identified measures. 
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Flood insurance is an integral part of any effective flood risk management strategy and needs to be 

constantly evaluated for sustainable and responsible management of floods. However, despite the 

imminent threat posed by floods in many developing countries such as Ghana, researchers lack 

knowledge of the nature of insurance practice, patronage and the potential of integrating best practices 

into a fully developed flood risk management framework. Using survey research the insurance 

dimensions to flood risk management is explored towards unearthing the current conceptual and 

empirical practices, opportunities and challenges. The findings suggest that most insurance companies 

in Ghana do have some form of flood insurance policy as part of their property insurance packages 

that can be used as a foundation for a well-developed risk management framework. However full 

details of public awareness, patronage and a systematic stakeholder collaboration towards developing 

an integrated flood insurance policy is still unclear and needs to be further explored, especially as the 

threat of flooding is becoming imminent. 

 

Keywords: Flooding, Ghana, Insurance practices, risk 

 
 

 

INTRODUCTION 

Flooding as a natural disaster is inevitable and its devastating effects are likely to increase as a result 

of climate change (Life Handbook, 2009) As with many socio-economic issues, sub-Saharan 

economies are normally the hard hit in the event of flooding as a result the lack of fully developed 

structural and flood risk management systems. Indeed the integration and development of a fully-

fledged flood risk management framework has been the thrust of the recently developed Global 

Handbook on flooding by the World Bank (Jha et al, 2012; Proverbs, 2012). Developing countries are 

faced with severe competing priorities which makes it economically impossible to continue to divert 

hard earned financial resources towards assisting flood victims and the restoration of urban 

environments. Modern flood management thinking recognizes this economic reality and advocates for 

an integrated approach of community involvement and the pulling of resources together (Proverbs, 

2012). Within this context, flood insurance is noted to have a profound influence on the behavior of 

public and business sectors regarding mitigation of flood disasters and represents a core flood risk 

management solution. As noted by Crichton (2007), for flood risk management to be sustainable, the 

insurance industry would have to play an increasing important role for society to adapt and be 

prepared. In Ghana, the National Insurance Commission (NIC) backed by the Insurance Act of 2006, 

(Act 724) is the regulatory industry tasked with supervisory responsibility for ensuring the 

development of the insurance industry (Quarshie, 2008). While the industry is very vibrant and well 

patronized especially in the areas of motor insurance, knowledge of the theoretical and empirical  
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position of flood insurance is copiously lacking. Paradoxically, the impact of flooding in terms of the 

death toll and damage to property is increasingly becoming a menace even at times when average 

rainfall levels are on the low side and/or suspected to be on a decline (Ahadzie and Proverbs, 2011). 

Exacerbated by the massive urban sprawl with its attendant weak institutional management practices 

this increasing risk of flooding is further heightened by climate change and high risk countries such as 

Ghana have as a matter of urgency required to align themselves to the development of an integrated 

risk management that is community based and insurance engendered (Konadu and Fosu, 2009). Hence 

the paper attempts to provide a conceptual and empirical understanding of the flood insurance 

dimension in Ghana plus potential lessons and how these could be further adopted and integrated into 

a fully developed and comprehensive community based flood risk management solutions.  

FLOOD RESPONSE STRATEGIES IN GHANA 

Flooding of major Ghanaian cities and conurbations is now a leading cause of disasters and the onset 

of the rainy season now reminiscent fear and trepidation amongst the populace every year (Ahadzie 

and Proverbs, 2011). The evidence indeed indicates that major cities of the ten regional boundaries of 

the country are all flood prone and vulnerable (see Table 1) 

Table 1: Some chronology of floods as reported in Ghanaian newspapers 

Year  Nature/characteristics Impact  Regional spread 

1936 Not reported Not reported  

1995 Devastating 26 lives lost  

1999 Devastating 56 lives lost  

2000 Devastating Properties destroyed Floods occurred in Cape Coast 

in the central region 

2001 Devastating At least 13 lives lost Floods occurred in Accra in the 

Greater Accra region 

2002 Devastating At least 13 lives lost in capital 

Accra and property worth 

millions of cedis destroyed 

Floods occurred in Kasoa in the 

central region, Accra in the 

Greater Accra region and 

Sekondi-Takoradi in the 

Western region  

2003   Did not come across any 

known report  

2004 Devastating 200 homes destroyed and about 

1000 people rendered homeless 

Floods occurred in Kumasi in 

the Ashanti region 
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2005 Devastating Properties destroyed Floods occurred in Saltpond in 

the Central region 

2007 Devastating 32 dead, several properties and 

properties destroyed 

Felt in the Greater Accra 

region, Upper East region, 

Upper West region and 

Northern region. Some West 

African cities in Nigeria, 

Burkina Faso, Togo, Niger and 

Ethiopia  

2008 Devastating 4 dead Floods occurred in Accra in the 

Greater Accra region 

2009 Devastating 32 lives lost Burkina Faso also affected  

2010 Devastating  35 lives lost Death toll was across the 

country 

Source: adapted from Ahadzie and Proverbs, 2011 

As noted by Ahadzie and Proverbs (2011), floods have indeed become a perennial problem in Ghana 

and indications are that their impacts are becoming more severe even though rainfall levels are 

declining. There is also no doubt that climate change poses a serious threat in this respect. However, 

as in many vulnerable communities around the world, many communities in Ghana are often ill-

prepared to cope with flooding as physical resilience measures are proving to be highly ineffective 

(see also Mullins and Soetanto, 2011: Beddos and Booth, 2011). Typical response strategies in Ghana 

are provisions of relief items from the government sponsored National Disaster Management 

Organization (NADMO) to flood victims which are normally a post flooding strategy (Ahadzie and 

Proverbs, 2011). Clearly this short-term action while  positive in the interim is not sustainable given 

the enormous challenges that many developing countries such as Ghana finds itself in meeting the 

ever increasing socio-economic demands. All over the world the development of an appropriate but 

robust integrated flood risk management framework is believed to be the way forward and is currently 

being advocated by the World Bank (see Proverbs, 2012). While the flood risk management strategies 

involve several approaches, one strategy that has been successfully applied in many countries is flood 

insurance (Yoshioka et al, 2002; Perdikaris et al 2011). According to Yoshioka et al, flood insurance 

can influence the behavior of communities, public and business preparedness and reports of various 

flood insurance schemes in countries such as Japan, China, France, Germany, The Netherlands, 

United Kingdom and the United States of America. Thus flood insurance can help communities 

embrace flood risk management and depends very much on how the insurance cover is arranged amid 

the regulatory framework. Crichton (2007), points out that insurance can be used to mitigate the worst 

effects of flooding thus: assistance with identifying areas of risk, modeling of the risk pattern, 

incentives to discourage construction in flood plains, gathering flood cost data for cost-benefit 

appraisal, promotion of resilient restoration techniques and temporary defense solutions . 
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At its burgeoning stage, emerging countries such as Ghana are required to take flood insurance very 

important and also as plausible starting point to developing a fully integrated flood risk management 

response strategy (see Nyarko, 2002; Huber, 2004)  

 

RESEARCH METHODOLOGY 

Using purposive sampling techniques, structured questionnaires were self-administered to 20 

grounded insurance companies operating within the two biggest cities in Ghana; Accra and Kumasi. 

The data collection started on the 8
th
 of March and ended on the 22

nd 
. 2012. For some unexplained 

reason the topic under investigation generated interest and excitement culminating in full cooperation 

from the respondents who also requested to have feedback report after the study. This exhumed 

willingness to partake in the study by the participants coupled by the personal contacts made severally 

culminated in all 20 questionnaires been responded to. It must also be noted that the insurance 

companies that participated are amongst the biggest and well-patronized companies in Ghana. 

Demographic information requested indicates that on the average over 60 per cent of the insurance 

firms contacted have been in business over 10 years with half of this having operated in Ghana over 

50 years. (see fig.1) 

 

 

 

Information on the level of experience also indicated that more than half have over 5 years working 

experience in their organization and also the insurance industry (see Fig. 2), which directly should 

translate to their knowledge level in the industry. 
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Fig. 2: Working years of staff 

 

RESULTS 

 

A question was posed to find out whether the companies do operate some form 

of property insurance policy. Figure 3 shows that all companies who 

participated do operate some form of property insurance 

 

 

Fig 3: Firms who have property insurance policies 

 

A question was also posed as to the inclusion or otherwise of flood insurance in 

the companies‘ policies . All twenty respondents responded positive to this 

question (Fig. 3). This study also sought to know from the firms the type they 

are flood insurance policy in operation. Nineteen  out of the 20 firms ( 

representing 95%) stated they do the operate traditional (private) insurance 
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system whereas one firm which represents 5% operates the pooling system 

insurance system in which the government participates. None of the participants 

admitted to operating the ex – post compensation for flood losers by 

government (see Figure 4).  

 

 

Fig. 4: Forms of flood insurance in operation 

 

The availability of flood policy can make it relatively easy for residents of flood prone areas to 

appreciate its importance and accept to access it. A question was thus posed to know if residents in 

flood prone areas are taking advantage of the flood insurance to insure their properties. As shown in 

Figure 5, (45%) respondent in the positive whilst 55% responded in the negative.  

 

 

Fig. 5: Reactions of people in flood prone areas to flood policy  

The willingness of people living in flood prone areas to appreciate and access flood policy is as 

important as the insurers‘ effective response to their plight in diverse ways. The respondents were 

asked to indicate their assessment of the reaction of residents in flood prone areas to the issue of flood 

insurance. As shown in the figure below, thirteen of the twenty firms (65%) stated that the response is 

not encouraging and six firms representing 30% said their response is encouraging. One firm ( 
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representing 5%) said the response is highly encouraging which sounds unconvincing if the data is 

considered on face value (Fig. 6).  

 
 

Fig 6: Reactions of people in flood prone areas to flood policy  

 

The respondents were interrogated further to ascertain whether for a fact and based on the records 

available before them, if potential flood victims are taking the flood policy seriously.  A yes or no 

answer was demanded. Fifteen respondents representing 75% acknowledged that they are not taking 

the policy seriously and the remaining five (25%) indicated they are serious with the policy. This 

result is shown in the chart below (Fig. 7) Following this question the participants where then 

questioned on what in their judgment could be the reason for potential flood victims not taken flood 

insurance seriously. As shown below, seven of the fifteen respondents (46.7%) stated that in their 

judgment, the negative attitude towards the policy is as a result of ignorance about the policy; three 

respondents (representing 20%) stated that it is because the public is very reluctant in appreciating the 

importance of the flood insurance policy and finally, five respondents (representing 33.3%) were of 

the view that the flood prone residents rare putting their hopes solely on the government sponsored 

NADMO for compensation packages after flood losses (Fig. 8) 

  

.   

Yes  

 

 

No  
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Fig 7: Reasons for not taking the policy serious 

  

 

Fig. 8: Reasons why they are not taking the policy seriously 

 

Flood risk information is considered an effective tool that in part ensures acceptability and wide 

coverage of flood insurance policy and even provides flood disaster prevention education.  The 

respondents were questioned if they have flood risk information for potential flood victims. The figure 

below represents the outcome. Here nineteen out of the 20 respondents answered the question of the 

19, twelve representing 63% acknowledged that there is flood risk information for potential flood 

victims whereas seven of them (representing 37%) stated that they have no flood risk information to 

potential victims (Fig. 9)   

 

Fig. 9: availability of flood risk information 

 

 

 

 

 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 427  

 

DISCUSSION 

 
The insurance industry remains one of the major industries with the potential to reduce the impact of 

disasters and also assist in cost-effective post-disaster recovery restoration of especially vulnerable 

communities (Berz, 1994; Twigg, 2001). This study has revealed that insurance firms in Ghana are 

not oblivious of the role they can play and already do have policies to cover flood insurance. However 

the findings reveal that while private sector initiatives do exist in terms policies, awareness and 

patronage is quite weak and not being taken serious at all, given that flooding is turning out to be most 

common disaster causing event in Ghana. It is to be noted that urban flooding is indeed the major 

cause of disasters around the world (Jha et al, 2012) and this emerging trend in Ghana is to be 

expected. Yet it is also encouraging that even though public awareness and participation is not yet 

encouraging, there appears to be a strong private sector initiative at least in principle. The minor 

patronage recorded is also encouraging and it would be interesting to explore the profile of the insured 

to understand the situation better. In a country where property insurance is not generally popular 

(Quarshie, 2008) it is at least refreshing to note that some people are taken advantage of flood 

insurance.  

 

Observations from the literature reveals that, even the technologically advanced countries have not be 

that successful when it comes to relying on structural measures to control flooding (Proverbs, 2012). 

The modern trend therefore is to have an integrated approach that comprise both structural and non-

structural measures which calls for strong stakeholder collaboration (cf. Jha et al, 2012). While 

Government support might be needed in future especially regarding legislative and policy direction, it 

is also true that many governments regard their liabilities for flood losses too large and would want to 

shift a large share of the risk to the private sector (cf. Schoubroeck, 2003).  The reality is that flooding 

is becoming a menace in countries and given the way it‘s devastating effects are peaking by the day, 

governments in developing countries have no option but to play a leading role in seeking a 

collaborative and community-based approach. The study reveal while the insurance companies do 

have some form information pack there appear to be the lack of goodwill to implement educational 

programmes and other corporate policies that may enhance the full patronage of the all important 

services they offer.   Surely, it should not be difficult for the Government of Ghana to take centre 

stage in this respect in creating full awareness and patronage. As pointed out by Proverbs (2012), 

flooding brings in additional burden especially in the context of developing countries and with all 

massive competing pressures for economic demands, direct government intervention such those 

provided by the Government would continue to be uneconomical and unsustainable. The need to 

involve communities and the private sector in developing a sustainable flood insurance package is 

therefore very relevant. With this background information of some existing initiatives in the Ghanaian 

private sector, there is some avenue for strong stakeholder collaboration towards making flood 

insurance fully operational and integral in flood risk management in Ghana.  
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CONCLUSION 

 
Urban flooding is no doubt a growing developmental challenge that needs to fully addressed in an 

integrated manner (Zhang et al, 2008; Jha et al, 2012). With vibrant demographic changes, 

uncontrolled development and the heightened effect of climate change, developing countries are at 

high risk in suffering from the devastating effects of floods. Given the severely challenged nature of 

most developing economies, over-reliance on government support is clearly an outmoded model and 

cannot be sustained. Modern thinking is to adopt a an integrated flood risk approach bringing all 

stakeholders on board. Within this context, flood risk insurance features prominently in many 

countries around the globe. Here the insurance dimension of flood risk management in Ghana has 

been explored. The findings reveal there is some level of private sector initiative towards providing 

flood insurance although awareness and patronage is still a long way to go. Given the exploratory 

nature of the study some sections of the policies and practices still looks sketchy and needs to be 

probed further. Nevertheless the information obtained is revealing in convincing stakeholders 

including the government to make a rethink of setting the agenda for developing a fully fledged and 

functional flood insurance especially at a time when flooding has emerged as a major disaster causing 

event in the country. What is needed is a strong stakeholder collaboration in developing a 

comprehensive but workable flood insurance system and it is high time the Government of Ghana acts 

in pushing for this agenda before the situation gets out of control. 
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This study examines the condition of infrastructures in public secondary school buildings in Ado-

Odo/ Ota local government area, Ogun State, Nigeria. To achieve the purpose of the study, two 

hypotheses were formulated to guide the study. The study used descriptive survey research method 

and stratified random sampling technique to sample Thirty-six public secondary schools out of forty-

seven in Ado-Odo/Ota local government area. Data were collected using questionnaire and 

observation methods.  The analysis was done through descriptive statistics and chi square tests. The 

result shows that user attitude, maintenance culture and lack of fund have major influence on the 

present condition of the existing infrastructures. It was observed that a sizeable portion of the 

infrastructures in the Public Secondary School are in the state of disrepair and there is high need for 

resolving them. This paper concludes that if proper attention is given to school infrastructures there 

will be improvements in the Public Secondary School building Condition in Ado-Odo/Ota L.G.A 

Ogun State. 

 
Keywords: Disrepair, infrastructure, maintenance, secondary schools, public schools    

 

 

 

INTRODUCTION 

Maintenance enhances the quality of building structure to meet modern requirements, in order to 

prolong the life span of building. It is required to ensure the safety of building occupants. Shohet and 

Straub (2013) discussed increasing demands on maintenance programme to provide tools that will 

support maintenance planning. This is also confirmed by Olagunju (2011) that lack of appropriate tool 

for predictive maintenance of existing buildings and infrastructure can have a detrimental effect in the 

future. It is necessary to carry out maintenance works for the safety of the users and properties in the 

buildings, while also preserving the physical conditions of the building and supporting infrastructure 

in operational state at all times. These standards can be achieved by providing maintenance tools 

especially for public secondary schools in our communities. Maintenance issues play a major role in 

the performance of public secondary schools. Isyaku (2003) also observed that lucrative building 

maintenance contracts are awarded without due process which also contributes to poor maintenance of 

buildings. Zubairu (2010) attributed the array of abandoned and epileptically functioning of facilities 

in the public buildings in Nigeria to poor or lack of maintenance. This underscores the need for 

studying the maintenance strategy used by the school managers and various factors affecting 

secondary school building maintenance with a view to proffering relevant maintenance tools 

solutions.  
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According to the National Centre on Education Statistics ‗NCES‘ (2003) School facilities 

maintenance affects the physical, educational, and financial foundation of the school organization and 

should, therefore, be a focus of both its day-to-day operations and long range maintenance 

management priorities. School buildings are part of a society‘s asset and infrastructure, because they 

could be used for a long time. However, by age 40, most buildings start deteriorating rapidly, even if 

all original components are replaced (Lyons, 2001). Earthman (2004) emphasized that building age 

often is a reliable indicator that the students‘ performance is poor. Several authors have found 

evidences to support the influence of building age on infrastructure performance (Keith, 2008; Shohet, 

2003 and Kaplan et al., 1996).   

This study therefore attempts an in-depth condition evaluation of public secondary school buildings 

between June, 2010 and August, 2013 in Ado-Odo/Ota L.G.A Ogun State of Nigeria. The study 

essentially documented and analyzed the building condition of thirty–six out of forty-seven public 

secondary schools with specific attention to the maintenance issues. This is with the intent to assess 

the validity of the underlying models in the maintenance of public secondary schools within the study 

area. 

INFRASTRUCTURE MAINTENANCE IN PUBLIC INSTITUTIONS 

Infrastructural development is a vital force towards increasing the value and usefulness of building 

and public facilities. Provision of portable water, electricity, drainages, sanitary facilities, sewage 

disposal and access roads essentially complement the buildings in such public schools while 

contributing to the proper functioning of the physical developments. Jijac et al. (2009) argue that 

maintenance of urban infrastructure is a complex task that is even more difficult with taking decisions 

to prioritize aspects to be maintained. Mojela (2013) identified several factors that contribute to the 

deplorable conditions of public schools infrastructure in South Africa. These include inadequate 

government intervention, no sense of ownership by stakeholders, inadequate funding, and vandalism. 

Furthermore, lack of maintenance, neglect, deferred maintenance and overcrowding were also 

identified. A multi stakeholder framework for the proper maintenance of public schools infrastructure 

is proposed to eradicate existing poor conditions.  

STATEMENT OF THE PROBLEM 

Existing public secondary school buildings in Nigeria lacks adequate maintenance attention. Most 

public secondary school buildings are in very poor and deplorable conditions of infrastructural 

disrepair. While considerable research have been carried out on maintenance of these schools and 

offices in Nigeria but only scanty attention has been given to the key parameters affecting the 

infrastructures in public school buildings. There is therefore a need to establish and evaluate the 

factors affecting maintenance of infrastructural amenities in public secondary buildings using 

appropriate research instruments. 

 

Aim 

To examine the availability and conditions of infrastructural amenities in public schools in Ado-

Odo/Ota L.G.A, Ogun state with a view of improving the existing conditions. 
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Objectives 

1. To assess the availability and physical-functional condition of infrastructural amenities in public 

secondary schools in Ado-Odo/Ota L.G.A, Ogun state. 

2. To determine the relationship between maintenance strategies applied and the conditions of 

essential infrastructure in public secondary buildings in Ado-Odo/Ota L.G.A, Ogun state. 

Research hypothesis 

- There is no significant relationship between condition of water supply pipe networks and 

maintenance strategy used in public secondary schools Ado-Odo/Ota L.G.A, Ogun state. 

METHODOLOGY 
This study covers public secondary buildings in Ado-Odo/Ota L.G.A, Ogun state Nigeria. From the 

forty- seven (47) existing public secondary school buildings in Ado-Odo/Ota L.G.A, thirty-six (36) 

public secondary buildings were selected using the random sampling method. The simple random 

sampling method was adopted so as to give equal chances to all the existing secondary schools. One 

questionnaire was designed and administered to the maintenance managers who are also the principals 

or vice- principal and the users of these selected public school buildings respectively. 

 
Method of data analysis 

The data collected was analyzed using statistical package for social sciences (SPSS) and 

STATGRAPHICS Centurion Statistical Software 2013 so as to obtain a comprehensive and accurate 

analysis in both the descriptive statistics and inferential statistics as applicable.  

 

Operational Definitions of Variables 

A research should have specific variables and coding for easy identification and referencing in data 

analysis and interpretation of empirical investigation (Olotuah, 2005). Two factors of research are 

measured and presented, namely qualitative data (applicable for nominal and ordinal variables) and 

quantitative data (interval variables).  

 
Table 1: Definition of variables 

V/N  CODE DESCRIPTION Scale of measurement Range of Values 

  V1 LENST Lenght of Stay Interval 1-5 

  V2 ACADQU academic qualification Ordinal 1-7 

  V3 SCHAGE school age Interval 1-5 

  V4 ELECT Electrical installations? Nominal 1-4 

  V5 PLUMB Condition of pipes for Plumbing/ 

water supply 

Nominal 1-4 

  V6 TOILET Type of toilet facility Nominal 1-3 

  V7 WC Condition  of WC Nominal 1-3 
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  V8 PIPES Source of water supply Nominal 1-4 

  V9 DRAINS Drains/Gutters Nominal 1-5 

  V10 MTSTRA Maintenance Strategy  Nominal 1-2 

 

 

 

 

 

Analysis of data 

Below are the analysis and the results of data collected from the field survey after using data 

collection instruments. 

 

 

 

 

Source: 

Field 

Survey, June, 2013            

 

Table 3: The length of stay in a school within the study area 

Length of Stay Frequency Valid Percent 

1-4yrs 26 72.2 

5-8yrs 10 27.8 

Total 36 100 

Source: Fieldwork survey, 2013.  

Table 2 shows the length of stay of the respondents in their secondary school buildings of which the 

majority (72.2%) has only spent between 1-4 years. 

 

 

 

 

 

Table 4: Age of Public Secondary Schools  

Respondents Questionnaires 

administered 

Questionnaires 

retrieved 

 

% of Response rate 

School Maintenance 

Managers 

47   36 77 
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Source: Fieldwork survey, 2013. 

The distribution is presented in table 4; it shows that 33.3% of the schools of the respondents were 

below 20 years of age, while 36.1 % were between 31-40 years, which represented majority of the 

respondents‘ schools. Those aged between 21-30 years were 22.2%, while those aged between 41-

50years were 2.7% and above 50 years were 5.5%. The result also implies that 41-50 years and 

51years & above had low percentage because secondary schools stated around that time in the state. 

Table 5: Maintenance of the Existing Infrastructures in the Secondary Schools 

Good Maintenance Frequency Valid Percent 

 Yes 15 41.6 

 No 21 58.4 

 Total 36 100.0 

Source: fieldwork survey, 2013. 

In Table 5, the analysis shows that 41.6% of the respondents were of the opinion that the 

infrastructures in the schools were properly maintained while 58.4% disagree.  

Table 6: The Type of Sanitary Services in the Schools 

Type of Sanitary services  Frequency Valid Percent 

 Water closet 15 41.7 

 Pit latrine 16 44.4 

 Bush 5 13.9 

 Total 36 100.0 

Source: Fieldwork, 2013. 

School age (years) Frequency Valid Percent 

Up to 20  12 33.3 

21-30  8 22.2 

31-40 13 36.1 

41-50  1 2.7 

51 and above  2 5.5 

Total 36 100.0 
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Findings made from the study on sanitary services revealed that pit latrine is predominant in the 

secondary schools, 44.4% of the respondents claimed that. It was followed by 41.7% who used water 

closet while whole 13.9% do not have provision for this facility at all in the schools. Such school 

buildings users only make use of bush, dunghill, stream and drainage channels.  

 

Table 7: Water Source condition to the schools 

Source of water Frequency Valid Percent 

 Underground Well water 8 22.2 

 Pipe borne water 20 55.6 

 Surface stream 3 8.3 

 No water supply 5 13.9 

 Total 36 100.0 

Source: fieldwork, 2013 

Table 7: shows that the main source of water supply is largely through irregular pipe borne water 

55.6% while 22.2% have underground well water, some of which were shallow well. This poses some 

problems because the water is not treated before use. Only few, about 8.3% have surface stream, 

while 13.9% have no water in their schools. 

Table 8: The condition of plumbing  

 

Source: fieldwork, 2013 

Examination of this table reveals that majority of the pipes were in good condition 30.25%, followed 

by 25% rated to be in fair condition, although leaking taps but they were functioning. Thus, 20.5% 

described the condition of their pipes to be having major defects, while 16.6% completely broken 

down, only 19.4% described the condition of the pipes as very good. 

 

Condition of water pipes Frequency Valid Percent 

minor defect (Good) 11 30.5 

Leaking taps (Fair) 9 25 

Completely broken down (very bad) 6 16.6 

Major defect of pipes(Bad) 7 20.5 

No defect (Very good) 3 19.4 

Total 36 100.0 
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Table 9: The condition of electrical wiring and installations 

Condition of Electrical wiring and Installations Frequency Valid Percent 

No electrical wiring in the academic buildings (Very Bad) 17 47.2 

Exposed electrical wiring (Bad) 11 30.5 

Faulty  electric outlet or plug (fair) 4 13.2 

Working electric outlet or plug (Good) 4 11.1 

Total 36 100.0 

Source: fieldwork, 2013 

In table 9, the majority of the respondents, 47.2 % indicate that the condition of the electrical 

installations in the schools were very bad, 30.5% of them describe the existing electrical installations 

as bad, while 13.2% were fairly rated only 11.1% were in good condition. None of the respondents 

reported ‗very good‘ conditions. 

Table 10: Analysis of the condition of drainage 

Condition of drainage Frequency Valid Percent 

 Open Drains 11 30.5 

 Covered Drains with concrete slab 5 13.9 

 Not existing 20 55.6 

 Total 36 100.0 

Source: fieldwork 

The output of the analysis on Table 10: reveals that in majority of the schools, there were no drains 

for storm water or any type of foul water.  54.8% had no drainage at all, 30.9% had opened drainage 

while only 14.3% had proper drainage put in place around the buildings. 

Test of research hypotheses 

HO: There is no significant relationship between condition of water supply pipe networks and 

maintenance strategy used in public secondary schools Ado-Odo/Ota L.G.A, Ogun state. 

H1: There is significant relationship between condition of water supply pipe networks and 

maintenance strategy used in public secondary schools Ado-Odo/Ota L.G.A, Ogun state. 

 

 

Chi-Square Tests was carried out on the two variables PLUMB and  MSTRA  
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PLUMB &MTSTRA Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 3.200
a
 4 .525 

Likelihood Ratio 4.911 4 .297 

Linear-by-Linear Association .311 1 .577 

N of Valid Cases 36   

a. 6 cells (60.0%) have expected count less than 5. The minimum expected count is .17. 

Chi-Square test of independence was executed between PLUMB and MSTRA, the report shows that 

there is no significant relationship between the factors with values: X = 3.200, df = 4 and P > 0.5. 

From the computation for hypothesis 1, the significance value for the t test was found to be 0.525. 

Decision: since 0.525>0.05 HO (null hypothesis) is accepted. 

The state of the water supply pipe networks in the public secondary schools is not significantly related 

to the maintenance strategies utilized by the institutions.  

CONCLUSION AND RECOMMENDATION  

The study has revealed much of the infrastructures as available in public secondary schools in the 

study context. However, some of the infrastructures are below acceptable standards and in few cases 

nonexistent. It is shocking to discover lack of functional public sanitary facilities in 13.9% of the 

schools; hence the ‗bush‘ serves that purpose in such institutions. It was also discovered that 58.3% of 

the schools do not provide water closets for the students‘ toilets but provide pit latrines and other 

unconventional options. Storm drains are crucial for environmental control and protection. Most 

institutions (55.6%) lack this important infrastructure, exposing such premises to the devastating 

effects of erosion and flooding. Majority of the schools (55.6%) have portable water provided, this 

figure should be improved upon. The study revealed 58.4% of the respondents agree that the existing 

infrastructure has not been properly maintained, this calls for concerted efforts from all stakeholders 

to improve maintenance works and strategies towards the improvement of these infrastructure. Most 

of the schools are less than 20 years old but the conditions of the infrastructure are not commensurate, 

since some of the older schools have better maintained and functional infrastructure.   The state of the 

electrical installations is fair in 24.35% of the locations but need urgent maintenance attention in 77% 

of the locations. User attitude, maintenance culture and insufficient funding of maintenance works in 

these institutions were observed as primarily responsible for the conditions of these infrastructures. 

There is need for quick response from the Ogun State Government, communities, Parents and notable 

organizations that operate in the state in a collective effort before the conditions become deplorable. 

Environmental protection, provision of decent sanitary facilities, revitalization of portable water 

supply and well maintained environment are essential for all schools and the students (future leaders) 

that receive training in the public secondary schools. 
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The consensus definition for sustainable building encompasses design, build, renovate, operate or 

reuse of a building in an ecological and resource- Definition commentators‘ contend should be people 

centred and stakeholder driven.  It also underscores a form of development that meets the need of the 

present without compromising the ability of future generations to meet their own needs.  Thus, what is 

the role of critical research in the adoption efficient manner.  of sustainability as a guiding principle 

for building production in Nigeria?  This article aims to unpack the question by evaluating three (3) 

decades of longitudinal data into built environment research across seven (7) foremost Nigerian 

universities.  It is evident from qualitative analysis that 73.3 percent of the critical investigation 

covered cost modelling/construction economics, project performance, maintenance and human 

resource/ productivity. Project management and cost / finance management covered 6.7 per cent. 

There was no evidence of critical research in the area of sustainability.  Besides a call for paradigm 

shift in present day research activities, the concept of sustainability, which has become a dominant 

policy in the developed world, needs to be enshrined.  In other words, there is need to really examine 

the extent to which current policies and activities pertaining to sustainability in the construction 

industry is been integrated into built environment planning and development in Nigeria. 

  

Keywords: critical research; Nigeria; paradigm shift; sustainability 

 

INTRODUCTION 

Nigeria is a developing country with vast opportunity to grow; however, this growth is not fully 

achieved due to infrastructural gaps. According to the Nigerian Bureau of Statistics (2010), 60.9% of 

Nigerians are poor (i.e. earn below US$ 1/day). Research has shown that the construction sector plays 

a crucial role in socio-economic development of countries (Ofori, 2014; Cook, Duncan, Jitsuchon, 

Sharma & Guobao, 2005). Similarly, Laryea and Leiringer (2012) assert that improved quality of life, 

increased life span and productivity of humans is dependent on the quality of built environment. Thus, 

significant investments in constructing new infrastructure and maintain existing ones is important. 

Built environment research is an important tool that would aid such development (Laryea & Leiringer, 

2012). 

The main thrust of this paper is to look closely at studies conducted over 3 decades at Nigerian 

Universities. Accordingly, it is of interest to identify the dominant research topics, research methods 
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and focus of research problems. Or simply put, does research undertaken by built environment 

researchers in Nigerian Universities align with best practices? 

To address these questions, the study examines and analyse research work conducted by built 

environment researchers in Nigerian Universities over twenty-eight year period between 1984 and 

2012 by analysing unpublished PhD thesis. The aim is to describe the trends, issues and dominant 

research methods in built environment research in Nigeria. In addition, suggestions are made to guide 

future directions of built environment research in order to improve practice, expertise and extend 

knowledge. 

 

BUILT ENVIRONMENT RESEARCH IN NIGERIA 

According to the Nigerian Universities Commission (2014) there are 128 Universities in Nigeria 

comprised of: 40 Federal-government owned, 38 State government owned and 50 Private 

Universities.  In addition, Nigeria has the largest number of Universities in the West-Africa region 

(Laryea, 2011). This is possibly due to its population and the size of the economy of Nigeria when 

compared to other West-African Countries.  

More than 50% of the Universities in Nigeria are government funded. These are pointers to the 

importance of Universities to the economy and its place as a ‗generator‘ of new knowledge required 

to drive policy formation and economic development. 

Laryea and Leiringer (2012) reveal that built environment research is divided between universities 

and research institutes. Built environment departments, i.e. architecture, building, engineering, estate 

management, planning, quantity surveying, exist at various universities. These institutions (public and 

private) cannot adequately fulfil their objectives due to several factors that impede their operations, 

which often results in low morale, brain drain, student unrest and labour disputes. For example, 

Laryea (2011) reveals the paucity of published studies conducted by researchers affiliated to Nigerian 

institutions in top construction management journals identified in studies by Chau (1997) and 

Bröchner and Björk (2009). Hence, there is a need to improve the knowledge base and expertise 

available within built environment disciplines in order to improve the economy. 
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RESEARCH METHOD 

The study draws on a sample of 30 unpublished PhD thesis completed in the Department of Building 

of seven Nigerian universities over a period from 1984 to 2012 (see Appendix). In order to review the 

thesis the paper a framework was adopted from an earlier study (Laryea & Leiringer, 2012). The 

framework contained used contained key issue which are indicative of the content and process of the 

research indicated in the thesis. The framework developed for the review identified the following: (1) 

the dominant problem area in the thesis. Each thesis is assigned a single topic based on literature. (2) 

Research methods. Data collection method and data analysis techniques. This framework 

(classification) will ensure that emerging themes or neglected areas are identified. 

 

FINDINGS AND DISCUSSION 

Topics investigated  

The topics presented in the thesis were categorised were into themes, as shown in Table 1. It is 

evident that research topics were majorly focused on cost modelling/construction economics, project 

performance and maintenance. This is in agreement with results presented in (Laryea & Leiringer, 

2012; Ofori, 2014) which highlights that built environment researchers in West Africa do not focus on 

topics relating to Sustainability and environment; Building services; Law and governance systems; 

globalization; and public private partnership. 

Table 1: Categorisation of these topics in themes 

Title Number Percent (%) 

Cost modelling/construction economics 6 20.00 

Project Performance 6 20.00 

Maintenance 6 20.00 

Human resource/Productivity 4 13.33 

Construction materials 3 10.00 

Housing 3 10.00 

Project Management 1 3.33 

Cost / finance management 1 3.33 
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Research Methods 

The research terminologies given in Saunders et al. (2008: 108) were adopted. Thus, the 

research strategy for all papers examined and analysed were categorised into experiment, 

survey, case study, action research, grounded theory, ethnography, and archival research. The 

authors also added mathematical/analytical modelling similar to Laryea and Leiringer (2012). 

 

Table 2: Research Method 

Research Method Number Percent (%) 

Survey 17 56.67 

Modelling 9 30.00 

Experiment 3 10.00 

Case study 1 3.33 

Action research 0 0.00 

Grounded theory 0 0.00 

Ethnography 0 0.00 

Archival research 0 0.00 

 

High reliance on surveys is noteworthy. Based on data presented in Table 2, survey, modelling, 

experiment and case-study were the dominant research method used in PhD thesis. This is similar to 

the results presented in Laryea and Leiringer (2012) study. This is because a significant portion of the 

papers reviewed in Laryea and Leiringer (2012) study were published by Nigerian authors.  

 

CONCLUSION 

There are several limitations to a study of this kind and valid criticisms can be made. One of this is 

sample selected (i.e. PhD thesis completed in building department in Nigerian universities). Whilst, 

built environment research focus on studies in disciplines such as architecture, building, estate 

management, engineering, quantity surveying and surveying. Hence, drawing conclusions on a review 

of PhD thesis completed in building department may be an issue due to the inadequacy of drawing 

strong and valid conclusions based on the size and characteristics of the sample. However, the 

similarity of the results presented in Laryea and Leiringer (2012) study is a pointer to the trends of 
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built environment research in Nigeria. This is due to the quantity of publications in West Africa Built 

Environment Research conference by Nigerian researchers affiliated to Nigerian institutions. 

Accordingly based on the analysis, it is found that Cost modelling/construction economics, Project 

Performance and Maintenance were the major topics studied by built environment researcher. In 

addition, there is an overreliance on survey research method using questionnaires for data collection. 

As rightly pointed out by Laryea and Leiringer (2012) study, overreliance on survey research also 

highlights that most studies are focused on developing generalization which is considered inadequate 

in providing solution to research problems and generating theories.  

There is a need for built environment researchers in Nigeria to reassess research problem formulation 

and determine adequate research methods to be used in generating and extending knowledge and 

theories that have long term impact. This assertion is supported by early studies such as Ofori (2014); 

Laryea and Leiringer (2012); Fellow (2010); Pollack (2005); Wing et al. (1998). Although, Laryea 

and Leiringer (2012) study did not recommend the need for a paradigm shift in built environment 

research. All this earlier studies are pointers to the need for a paradigm shift in built environment 

research in Nigeria. Thus, it is imperative for researchers in built environment disciplines to be more 

rigorous and generate new knowledge that can have long term impact. Adopting new paradigms in 

built environment research would improve outputs, which would ultimately generate new knowledge 

required for socio-economic growth and improving the quality of life of Nigerians.  
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Globally, the construction industry has a record of poor project performance. Several studies 

have linked this performance record to claims, conflicts, delays and disputes which arise 

during projects. Due to shortage of empirical studies focused on claims within Nigerian 

Construction Industry; this research aims to provide an update on the causes of claims in 

construction contracts in Nigeria. In order to achieve the research aim, survey research 

method was adopted to elicit information from contractors‘, consultants‘ and clients‘ 

organisations on the main causes of claims. The survey revealed that unduly limiting the cost 

of design by not paying the stipulated consultants‘ fees by the clients is the main cause of 

claims in construction contracts in Nigeria. This paper recommends prompt payment of 

stipulated consultant fees by private and public clients to their professional advisers. The 

sustainability of construction industry, which is at risk where the practicing firms is not 

adequately supported, especially by government awarding construction contracts to foreign 

construction organizations without proper protection for indigenous experts, underpins this 

study. 

 

Keywords: Claims, construction contracts, consultants‘ fee, Nigerian economy, sustainability 

 

 

 

BACKGROUND 

Claims have received the attention of construction projects participants. Ashworth and Hogg (2002) 

defined claims as additional payments that cannot be recouped in the normal way, except through 

measurement and valuations, based on the assumption that the work, or part of the works, are 

considerably different from or executed under different conditions than those envisaged at the time of 

tender.  A claim is a complicated and difficult issue that needs professional judgments to justify 

(Oyegoke, 2001). Seeley (1997) identifies three broad categories of claims namely (a) contractual 

claim (b) ex-contractual claims (c) common law claim. And Chappel (1998) adds quantum meruit 

claims. However, the three categories as listed by Seeley remain popular. Modern contract encourages 

the development of claims in construction contract (Thomas,1993). According to Potts (1995), claims 

are inevitable on major construction projects and are usually motivated by a single cause which is that 

the contractor spends more money than  expected and  believes someone else is or should be 
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responsible. Claims are common  in many construction projects and can contribute to the increasing 

costs of construction projects(Kumaraswamy,  and Yogeswaran,, 2001; Zaneldin, 2006; Arditi and 

Pattanakitchamroom, 2006).  Al – Momani and Smantha (2000 and 2005)  have submitted that 

avoiding construction claims requires an understanding of the causes of claims. Zaneldin (2006) listed 

25 causes of claims of which change or variation orders occurred most frequently as the cause of 

construction claims. The study by Hassanein and Nemr (2007) affirmed the conclusion by  

Zaneldin(2006). Samantha  (2005)  listed 15 causes of construction claims but does not rank them  in 

terms of their frequency of occurrence.. Attempt by Zaneldin(2006) to ranking the causes of 

construction claims is a right step that will assist in better understanding the causes of construction 

claims in order to either reduce the frequency of or avoid the occurrence in construction projects. 

Although previous studies have listed many causes of construction claims, which include change or 

variation  orders, delay in payment by owners, low price of contract due to high competition, changes 

in materials and labour cost, government regulations, bad communication between parties 

specification and drawing inconsistencies, poorly written contract, site conditions which differ from 

those expected, poor management and  administration of construction site, determination of contracts, 

acceleration of the work, failure of parties to co- operate with each other in the performance of  the 

work, accidents, planning errors, contractor financial problems, delays by parties, the work becoming 

impossible to perform, variation in quantities, estimation errors, execution errors, contractor not well 

organized, failure to adequately schedule and co- ordinate the work, conflict between those who 

involve in construction, weather which slows down or prevents the construction from proceeding,  

none include such causes as unduly limiting the cost of design through not paying stipulated 

consultants‘ fees by the construction projects promoters, calling for bids with an incomplete set of 

drawings, interference both with sequence and timing of construction, endeavouring to complete the 

design through shop drawings review, introducing untimely design revision without recognizing the 

contractor‘s right to impact loss.   

Looking at the added causes of construction contract claims to upgrade the existing ranked causes of 

claim, about 80 per cent is design issues, that is, unduly limiting the cost of design, bidding with 

incomplete set of drawings, completing the design through shop drawings review and untimely design 

revision. With the inclusion of the core design issues, how would the causes of construction claims 

ranked? 

 This research, therefore, presents the result of assessment of construction contract claims following 

the addition to the causes of claim in the Nigerian construction industry. The data were analyzed to 
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identify the most significant causes of claims and recommendation to reduce claims in construction 

projects is presented. 

 

DATA COLLECTION 

Zaneldin (2006) adopted 25 causes of claims and ranked them according to relative importance. The 

survey was designed based on the 25 already ranked causes of claims including the additional 5 

causes of claims under review shown in table 4   , to which participants were asked to indicate the 

level of importance of each cause. In the field survey the respondents were asked to indicate the level 

of importance of each  cause using four- point Likert scale ranging from 1 = Not significant; 2 = 

Fairly significant; 3 = Significant; 4 = Very significant ;5= Mostly significant.  For this study, major 

tools of statistical analysis used include percentages, averages and relative importance index. 

Relative Importance index 

Relative importance index was used by Kometa  (1994) to determine the relative importance of the 

attributes of client‘s organization, which may influence project consultants performance. 

The relative importance index (RII) was evaluated using the following expression: 

RII = W  ; (0  INDEX 1) 

          AXN 

Where: w is the weighting given to each factor by the respondents, and ranges from 5 to 1 

A = highest weight 

N = total number of respondents 
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Averages and Percentages 

Averages are commonly used to determine the importance of some factors as indicated by the 

respondents. Percentages also help in rating a number of facts according to the degree of occurrence 

attached to them. 

 

RESULTS AND DISCUSSIONS 

Introduction 

Primary data were collected for this study through questionnaire administered on the respondents 

whose practices are based in Lagos. The population of the study are active professionals (Architects, 

Engineers, Quantity Surveyors, Builders, ) drawn from contractors organization,  

Clients‘organisations and consultant firms because they are the major participants in the construction 

activities of the construction industry. The research is based on 40 returned questionnaires out of 60 

that was administered. The data collected from the field survey were analysed, and conclusions drawn 

from such analyses 

 

Data presentation and Questionnaire analysis 

The questionnaire has two sections. Section A is on the general particulars of the respondents; while 

section B assesses the causes of claims. 

Table 1 shows the professional disciplines of the respondents. The top three professionals surveyed 

(93%) consist of Quantity Surveyors, Architects and Engineers being the professionals that are  

competent  in  claim management.  
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Table 1 Professional Discipline of Respondents 

Profession Number Percentage responses Cumulative 

percentage 

Quantify surveyor  15 37.5 37.5 

Architect  12 30.00 67.5 

Engineer  10 25.00 92.5 

Builder  1 2.50 95.0 

Others  2 5.00 100.0 

Total 40 100  

Source: Field Survey 

Table 2 show the year of working experience of the respondents. Over half the number 

(58%) have working experience of nothing less than 10 years, which reveals a sufficient 

period of experience that can be relied on for useful information  in claim management. 

Table 2: Year of experience of Respondent in construction contractual work. 

Years Number Percentage 

responses 

Cumulative 

percentage 

>5 17 42.5 42.5 

6-10 11 27.5 70.0 

11-15 5 12.5 82.5 

16-20 3 7.5 90.0 

Over 20 4 10.0 100.0 

Total 40 100  

Source: Field Survey 

 

Table 3 shows the number of projects handled by the respondent for their organizations. Majority, 

representing 73%, have handled on the average not less than ten  projects. Using the professional 

disciplines, the years of working experience and the number of projects handled by the respondents, 

as presented in tables 1 to 3, it can be inferred that the data obtained from this study are credibly 

representative. 
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Table 3 Number of projects handled by Respondent in construction contractual works 

Year No Percentage  

of respondent 

<5 11 27.5 

6-10 10 25.0 

11-155 6 15.0 

16-20 1 2.50 

Over 20 12 30.00 

Total 40 100 

Source: Field Survey 

Causes of construction claims 

 

Table 4 Causes of Construction Claims of which frequency of occurrence have been assessed 

S/N Causes of Construction Claims 

1 Change or Variation orders 

2 Delay in payment by owners 

3 Low price of contract due to high competition 

4 Changes in materials and labour cost 

5 Government regulations 

6 Bad communication between parties 

7 Specification and Drawings inconsistencies 

8 Poorly written contract 

9 Site condition which differ from those expected 

10 Poor management and administration of construction site 

11 Determination of contracts 

12 Acceleration of the work 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 452  

 

13 Failure of parties to cooperate with each other in the performance of the work 

14 Accidents 

15 Planning errors 

16 Contractor financial problems 

17 Delays by parties 

18 The work becoming impossible to perform 

19 Variation in quantities 

20 Estimation errors 

21 Execution errors 

22 Contractor not well organised 

23 Failure to adequately schedule and coordinate the work 

24 Conflict between those who are involved in construction 

25 Weather which slows down or prevents the construction from proceeding 

 Causes of Claim whose frequency of occurrence have not been assessed 

26 Unduly limiting the cost of design by not paying stipulated consultants‘ fees by clients 

27 Calling for bids with an incomplete set of drawings 

28 Interference both with sequence and timing of construction 

29 Endeavoring to complete the design through shop drawings review 

30 Introducing untimely design revision without recognizing the contractor‘s right to impact loss 

Table 4 above shows the causes of construction claims which frequency have been assessed and those 

whose frequency of occurrence have not been assessed. 
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Table 5 shows the RII  and rank of the identified causes of claims arising from the execution of 

construction contracts as perceived by the respondents. For the purpose of analysis, as adopted, 

factors with RII values range from 1.0 to 0.8 were considered highly significant, those of 0.79 to 0.6 

as significant and those of 0.59 below were regarded as less significant factors. From the analysis, it 

was observed that the highly significant causes of claims were (1) Unduly limiting the cost of design 

by  not paying stipulated consultants‘ fees by the construction projects promoters (2) Calling for bids 

with an incomplete set of drawings (3) inadequate site and / or soil investigation prior to starting the 

design (4) interfering both with the sequence and the timing of construction (5) Design error or 

omission  

For two factors having the same value of RII the percentages of respondents ticking the highest 

weight on the significance scale were evaluated for each of them so as to know the highly significant 

one. For instance, continuing to introduce changes under the disguise of correcting deficiencies and 

interference both with the sequence and  timing of construction have their RII as 0.788. Interfering 

with sequence and  timing of construction was ranked higher with 85% of the respondents believing 

that it was highly significant while continuing to introduce changes under the disguise of correcting 

deficiencies was ranked 75% 

The rank of all causes of claim is listed in Table 5. 
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Table 5: Relative Importance Indices (RII) and Rank (R) of the identified causes of claim arising from 

the execution of construction contracts 

Causes  RII R 

Unduly limiting the cost of design by  not paying stipulated consultants‘ fees by the 

construction projects promoters 

0.831 1 

Calling for bids with an incomplete set of drawings 0.819 2 

Inadequate site and/or soil investigation prior to starting the design 0.794 3 

Continuing to introduce changes under the disguise of correcting deficiencies  0.788 3 

Interference both with the sequence and  timing of construction 0.788 5 

Design error or omission 0.700 6 

Delay in payment by construction projects promoters  0.695 7 

Endeavouring to complete the design  through shop drawing review  0.695 7 

Introducing untimely design revisions without recognizing the contractor‘s right to impact 

costs 

0.695 7 

Low price of contract due to high competition 0.695 7 

Subcontracting problems 0.693 11 

Contractor is not well organised  0.689 12 

Contractor financial problems  0.675 13 

Bad qualities of contractor‘s work 0.670 14 

Bad communication between parties  0.670 14 

Specification and drawings inconsistencies 0.598 16 

Estimating errors 0.598 17 

Termination of works 0.598 17 

Suspension of work 0.598 17 

Planning errors 0.596 20 

Source: Field Survey: 2007 

Conclusion and recommendations 

Conclusion 

Key causes of construction contract claims from this study fall within the purview of designers which 

differ from the change or variation orders as concluded in Zaneldin (2006). This finding may be due 

to peculiar economic situation in Nigeria, since major cause of industrial actions is with respect to 

workers‘ salary. One of the common problems according to this study is the default by construction 

project promoters failing to pay the stipulated fees to their professional advisers. The second is calling 

for bid with an incomplete set of drawings. 

Furthermore, according to this study, it is recommended that special consideration be given to 

payment of stipulated consultant fees. Benefits of prompt payment of stipulated consultants‘ fees 
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include (1) eradication of technical industrial actions by professional advisers (2) enhancement of 

synergy among project participants (3) sustainability of construction industry.  
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The problems of managing solid waste in Nigeria have overtime defiled measures applied at finding 

sustainable means to arrest the situation succinctly and conveniently. The current effort in solid waste 

management and disposal is less equitable in structure and exerts considerable cost burden on state‘s 

lean budget.  In order to proffer solutions to this problem a framework is proposed. The willingness to 

accept (WTA) alternative method was tested among three major categories of stakeholders in solid 

waste management in Lagos Nigeria. In order to address the aim of the study, survey research was 

adopted. A sample of 20 manufacturing firms, 49 firms in the distributive sector, and 46 consumers of 

household goods were selected. The finding highlights that the current methods of waste management 

is inadequate and there is need for collaborative efforts from all stakeholder in order to improve the 

current situation. 

 

Keywords: Alternative approach, solid waste management, sustainability, willingness to accept 

(WTA) 

 

 

 

INTRODUCTION 

Among some of the pressing environmental problems in this millennium is the problem of solid waste 

management. Although it is universal, the order and magnitude in which the problem exists differ 

from one country to another. The incidence is more serious in developing or poor economies. This is 

because many of the developing economies of the world are still heavily dependent upon local, semi-

industrial processed, crudely packaged and old fashion methods of distribution of their manufactured 

products. 

It is estimated that 90% by weight of the refuse generated from the middle/upper classes of houses in 

Nigeria are garbage (Oluwande, 1983). Garbage by its putrescible nature pose little disposal problem 

compared to industrial packaging materials such as nylon, tins, metals, glass, plastics, polythene as 

well as such discarded material like batteries(dry cells) and other such non-decomposable materials 

because they can naturally decompose easily. It is therefore imperative in any discussion of this nature 

(solid waste management) to appraise the various aspects of solid waste in order to design a desirable 

way of sustaining its management in the society. 
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Solid Waste in Nigeria: A General Overview. 

Curtieus (1998), defined solid waste as any refuse, certain sludge and other discarded materials, 

including solid and semi-solid materials resulting from industrial, commercial, mining, agricultural 

operations and domestic activities for which there is no economic demand and which must be 

disposed of. As far back as 1981, the quantity of municipal waste generated in many of Nigeria cities 

is found to have reached an alarming proportion (Opadeji, 1981).  

In Lagos alone, a huge tonnage of household waste are collected and disposed annually (Saka, 1995) 

The problem of waste management has been in the city of Lagos since independence. In spite of all 

measures employed, there is yet to be respite for the city. Every attempt at solid waste management 

seems to break down at operational level. Some of the teething problems recorded against solid waste 

management in Lagos includes: 

 complex technological structures of equipment,  

 wrong selection of dump sites, 

  improper manner of refuse disposal by residents,  

 uncooperative attitudes of parallel bodies, and 

 lack of sufficient funds. 

As a result of these complex constraints, the State waste disposal Board could only collect just 40% 

of the total waste generated in 1988 (Odumosu, 1996). The achievement recorded then impacted a 

significant effect on the state budget. In 1986, Lagos State Government spent $ 164 million on solid 

waste and storm drainage project financed by the World Bank. $ 111.52 million representing 68% of 

this amount was exclusively used on solid waste. 

 

 AIM AND OBJECTIVES OF STUDY 

Against the above stated backdrop, this research seeks to fashion out a reliable and sustainable 

method and practice for solid waste management in Nigeria. It further aim at measuring the optimism 

of every segment of stakeholders in accepting a new method and practice. The incidence of waste 

management hitherto believed to be the preserved concern of government alone is to be readdressed 

and the huge amount of money spent in the past on solid waste disposal without any significant result 

can henceforth be allocated to research studies, provision of complementary services and 

implementation. For this purpose, a ―principle of use and return‖ of utility goods and commodities is 

proposed. Every manufacturer, user and consumer of utility goods and commodities within this 

context is earmarked as potential stakeholder and participant in solid waste management.  

In a nutshell, the aim of this research study is to advance a concept that will sustain the practice and 

methods of solid waste management that could stand the test of time in the country. 

The objectives of this research study are as follows: 

a. To determine the WTA theorem by stakeholders; 

      b.   To determine the WTA collaboration by manufacturing firms/middlemen. 
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SIGNIFICANCE OF STUDY 

The significance of this study rest on the fact that over 40% of the solid waste materials generated in 

Nigeria are non-garbage (Lavalin International, 1993) and non-putrescible in nature and can be 

recycled for reuse in various forms. In other word, our built environment with successful 

implementation of this principle would be cleaner by 40%. The remaining 60% of solid waste 

materials that consist mostly of garbage and other putrescible elements could be turned to compost for 

agricultural use as organic-mineral fertilizers (Sridhar and Adeoye, 1995). If 40% of the wastes 

generated within Ibadan Metropolitan City are recycled and returned into the production system for 

reuse, it means about 468 metric tons of wastes per day or 170,824 tons of wastes per annum as 

provided by Olajoyegbe (1995) would be taken care of by this proposition.Similarly, the volume of 

waste to contend with in Lagos metropolis would reduce. A very significant saving could be achieved 

on cost budget.  

 

STATEMENT OF HYPOTHESES:   

Hoi: The WTA theorem (observed) is significantly different from expected level. 

Ho2: The WTA collaboration by firms for joint recycling (observed) is significantly different from       

expected level. 

 

 REVIEW OF LITERATURE AND THEORETICAL FRAMEWORK 

 Review of Literature 

Several studies had been carried out on solid wastes in Nigeria, Faniran (1994); Mabogunje (1962); 

Egunjobi (1993); Egunjobi (1983); Odumosu (1996); Oluwande (1983) etc. These studies were 

carried out to proffer solution to emergent problem at hand in their various times. There are 

limitations to the research studies. One is the fact that the studies concentrated basically on issues of 

solid waste disposal and not particularly on solid waste management. In other word, management of 

waste has not been conceived conceptually so that it can be integrated into the process of our urban 

growth in Nigeria. Cities according to Lean &Goodall (1977) tend to grow with increasing population 

as its base and service activities increases. Similarly, the volume of solid waste generated will 

continue to increase as the process of population and city growth increases. The increase in waste 

generation would eventually become alarming no matter the technique of disposal adopted except a 

sustainable management technique is put in place as a revolving system. Hence many of the research 

recommendations made to the people and governments in the past on solid waste had very little or no 

result to show for big efforts and huge investment committed into it. Storage, collection and disposal 

of household waste cannot successfully take care of solid waste any longer in the present time because 

it is faced with plethora of constraints. Some of these constraints include: 

(a) Inability of low income residents to afford private refuse containers in their houses; 

(b) Lack of proper monitoring of refuse collector; 

(c) Lack of sufficient funds; 
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(d) Problem of suitable land site for sanitary landfill; 

(e) Lack of appropriate approach to the concept of 3R(s); 

(f)Problem of identifying the appropriate organ that should be responsible for funding and operation 

of waste (Local Government, Private Enterprises, Private/Local Government, or Government 

Agencies Federal or State) 

Within the above paradigms, certain pertinent questions evolved and undermine the socio-cultural and 

political setting of Nigeria as to who would be responsible to waste management? Answers are yet to 

be provided to these questions (Svidhar and Adeoye, 1995). Some of these questions borders on: 

(i) The actual cost of efficient waste disposal in different operational parts of the country; 

(ii) Who should bear the total cost of waste disposal, the public or private sector? 

(iii) Should payment for waste disposal be direct or indirect? 

(iv)What percentage of the total cost of waste disposal should be borne by the state, federal, or local 

government, the organized private sector, and the private enterprises. 

(v) Should household waste be commercialized? 

In the opinion of Rotimi (1995), collection of solid waste in Nigeria is generally beset with policy 

inconsistency and confusion. A radical policy is what is therefore required to take care of waste 

management and disposal in the country (Yusuph, 1995), but such radical policy must be able to 

address the following basic facts concerning waste generation: The need to -  

a. identify sources of waste generation; the volume of waste generated as well as the socio-economic 

profile of waste generators; 

b. categorize waste into different classifications expressing dominant types of refuse from different 

localities; 

c. evaluate waste disposal methods with a view to rationalizing the problem areas; 

d. assess available refuse dump sites and their potentiality to accommodate future projections in 

volume; 

e. identify and articulate means of funding waste disposal as well as assess possibilities for 

coordinated participatory action through the involvement of corporate individuals and communities. 

 

Theoretical Framework 

In consideration of socio-cultural and economic characteristics of the major stakeholders in solid 

waste matters in Nigeria, a synthesis of new innovation and idea is imperative. Hence, the ―principle 

of use and return‖ within a feasible management technique is to be integrated into our local methods 

of solid waste collection and disposal. The ―principle of use and return‖ is predicated on the practice 

of using an article and later return it to the seller for another at a consideration. This idea is not 

entirely a strange one in our urban centers in Nigeria. It is presently partly operated in some sectors in 

the country, and practiced in full scale in Japan, Canada, Germany, and USA but in relatively 

different forms, fashions and styles. 
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The 3R Concept and Waste Minimization 

The concept of 3R simply refers to the practice of reuse, recycling and reduction of materials within 

the context of resource production and consumption. It calls for increase in the ratio of recyclable 

materials; further reusing of raw materials and manufacturing wastes; and overall reduction in 

resource and energy used. These ideas apply to the entire lifecycles of products and service – from the 

design and extraction of raw materials, to transport, manufacture, use, dismantling, reuse, and 

disposal. Japan exhibited a broad spectrum of 3R concept by encouraging initiative toward a ―sound 

material cycle society‖. A ―sound material cycle society‖ is defined as a society in which the 

consumption of natural resources is minimized and the environmental load is reduced as much as 

possible. The basic principles of this initiative call for the realization of a society in which sustainable 

development is possible with less environmental impact; showing more concern to the handling of 

product wastes and recyclables; as well as ensuring appropriate material cycle in nature. The key 

driver in Japan‘s 3R initiative is the ―Material Flow Accounts (MFA)‖ which looks into resource 

productivity (inputs), the ―Cyclical Use Rate‖ (throughput), and the ―Final Disposal Amount‖ 

(outputs) 

 

The “Principle of Use and Return” 

The object of this theorem is strictly to readdress our throwaway culture to desuetude materials based 

on the following ideology: 

The idea of selling ―contents only‖    

The idea of dropping ―old articles for new‖ 

 

 

 

 

The idea of selling “contents only” 

The concept enunciated here is that consumers are restricted to enjoy only, the utility in the contents 

of packaged products from manufacturers, while materials used in packaging the products remains the 

property of manufacturers. This concept would therefore apply to such products that are packaged in 

containers like bottles, plastics, glass, nylons, tins, cans, aluminum, cartons, crates, rubber, tubes, and 

etc. At the exhaustion of utility in the content of packaged products, the material of packaging 

becomes desuetude and has to be disposed of. It at this point becomes a problem to the society but 

still, a good property of the firm that produced it and or the content products it carries. The best 

technological and most equitable way to manage this category of solid waste in our society is to 

imbibe the idea of selling the contents only irrespective of the form, nature, pattern, or size of such 

containerized product.  
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The idea of dropping “old article for new” 

The idea of dropping ―old article for new‖ sometime with little or no pay is similar in structure to that 

of ―selling contents only‖ except that the latter is a derived context while the former is rather a direct 

context. Whereas selling ―contents only‖ provides utility in the contents alone, and the containers 

thereafter becomes disutility; the subject of ―old article for new‖ is in itself utility desired in the article 

of exchange. The degree of utility and value remaining in the old article for new becomes a relative 

and point for determination by the individuals concerned. Articles and commodities commonly found 

in this category include shoes, textbooks, furniture, certain building materials, spare parts, equipment, 

clothing materials, jewelries, electronics, automobiles, and etc. This category of articles usually 

possesses second hand values, and is traded in second hand commodity markets. Many of such 

markets abound in the country today.  

The objective of this proposition is to channel desuetude materials particularly of packaged 

manufactured goods from consumers back to the manufacturers of such goods for reuse, recycling, 

incineration, or final corporate disposal. Within the context of this proposition, manufacturers of 

packaged goods are seen as originators of solid wastes arising from packaging materials and should 

therefore constitute the first and principal stakeholders in solid waste management in the country. The 

reason for this is based on the fact that manufacturers adopt the least cost of production to stay in 

operation and can therefore design the most efficient technology suitable for reduction, recycling, 

conversion, or reuse of their various waste products as well as treatment of unusable materials for 

final disposal. 

 

 

 

 

 

THE SURVEY, METHOD OF STUDY AND DATA PRESENTATION/DISCUSSIONS 

 The Survey 

This study covers responses from respondents randomly selected from ten local government areas out 

of twenty-one in Lagos State. Lagos state by its unique nature and position in the country was chosen 

for this study: the former Federal capital city of the country and the state with biggest sea-port that 

harbors the highest number (over 2000) manufacturing firms and consequently employs very 

significant number of people in the distributive sector as middlemen (wholesalers, retailers and petty-

traders) of manufactured products. Hence, one form of commercial activity or the other (small or big) 

abounds significantly in almost all parts of Lagos state. This corroborates its position as both the 

industrial and commercial nerve center of Nigeria. Lagos state has a population estimate of over 16 

million people and with its attainment of mega city position is projected to become the third largest 

city in the world by the year 2015 with a population over 20 million. The state inevitably requires a 

solid waste management structure that would work to sustain a healthy environment. 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 464  

 

 Method of study 

The study is based on survey of 20 manufacturing firms, 49 middlemen of manufactured products and 

46 consumers of household items. In view of the nature of the study both close-ended and open-ended 

questionnaire was designed in three categories. Questionnaire for category one respondents was 

designed to collect information from manufacturing firms on materials used for the packaging of their 

products, technology and method used to take care of their processing waste, whether firm will accept 

to re-use materials of packaging if returned to them by end-users of their products and whether firms 

will accept to collaborate to operate joint recycling of recyclable waste materials. The second category 

of questionnaire was designed to collect information from middlemen (wholesalers/retailers/petty-

traders) whose operations constitute the channel of products distribution. The questionnaire in this 

category addresses issues on type of products sold, class and type of waste generated from their 

business operations, method used to dispose waste and its convenience, willingness to accept theorem, 

and willingness to collaborate to operate joint recycling of waste. The last category of questionnaire 

was addressed to consumers of manufactured products (end-users) and was used to elicit information 

on the various types of household waste, method used in disposing waste, convenience of the method 

used, whether the method pose any problem, and whether respondent will accept to return materials of 

packaging back to manufacturers. Open-ended style of questionnaire used in category three was 

designed to enable respondent express clearly challenges faced in the disposal of their waste. The 

simple random sampling technique was adopted in the selection of respondents in all categories. 

 Data Analysis and Discussions 

The data analysis is presented in three sections in accordance with the three categories of respondents 

of the research study. In the first section is analysis of the data collected from respondent 

manufacturing firms. The second and the third sections presented the analysis of data collected from 

the Middlemen and the Consumer respondents respectively. Descriptive statistics was used for the 

analyses and Chi-square was used to test the set hypotheses. 

 Analysis of the data from respondent Manufacturing firms 

The size of manufacturing firms surveyed varied from large (55%), medium (30%) and small (15%) 

firms. These firms used different methods to dispose their waste: LAWMA (20%), cart pusher (25%), 

selling of waste to users (20%), burning (5%) and recycle (10%). Four (20%) of the respondents did 

not respond to this question. This indicates that a greater proportion of the solid waste generated by 

manufacturing firms is not properly managed in our environment. 

Fifteen (75%) out of the twenty firms surveyed indicated that they use packaging materials for their 

final product for sale while another fifteen (75%) confirmed that the materials used for packaging 

were not produced by them. The study further tried to find out whether production technology used by 

firms can take care of waste generated and to what level. Eleven firms (55%) did not respond to this 

question, two firms (10%) indicated that the technology they use could only reduce the volume of 

waste; four (20%) firms indicated that the technology used in their production can recycle waste for 

reuse while three (15%) firms confirmed that technology used in their production process can take 

care of waste final disposal. This in other word is indicative of the manufacturer‘s attitude to waste 

management in the society. Whether firms will be willing to reuse materials of packaging if returned 

to them i.e willingness to accept theorem; 40% ticked the ‗yes‘ option, 45% ticked ‗no‘ option while 

15% did not respond to that question. 
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From the study, it was also discovered that fifty-five percent (55%) of the eight identified categories 

of waste generated by firms is recyclable and that seventeen (85%) from nineteen firms that 

responded to question on Willingness to Accept (WTA) collaboration agreed while only two (10%) 

firms disagreed to collaborate to operate Joint Recycling of waste (see Table 2). 

 

  

Analysis of the data from respondent Middlemen 

Three different categories of middlemen responded to the 49 questionnaire retrieved. Out of this 

figure, 16 (32.65%) were treated by wholesalers, 21 (42.85%) were treated by retailers and 10 

(20.41%) were treated by petty-traders. Two (4.08%) of the questionnaire did not indicate response 

from any of the categories. This indicates that all channels of distribution of manufactured products 

were covered by the survey. Nine common classes of products totaling 50 items were reportedly 

traded by the middlemen. Eight (16%) respondents traded in household items, seven (14%) in 

electrical items, five (10%) in medical/hospital items, six (12%) in textile and footwear while another 

five (10%) traded in education/religion items. Other products traded in by the middlemen include 3 

responses from automobile/spare parts (6%), 6 responses from building materials (12%), 9 responses 

from food/drinks (18%) and 1 response from photographic papers (2%). The total responses added up 

to 50 instead of 49 because one of the respondents indicated trading in more than one classification of 

trade. 

Similar to the categories of waste in the respondent manufacturing firms, six categories making up 

157 waste items were reported by respondent middlemen. The frequency of response from the 

nylon/rubber/plastic /polythene materials category was 63 constituting 40.13% of the entire 157 

reported waste materials. Next to it were paper/carton/tissue/paper rolls/cardboard waste material 

category with 41 responses constituting 26.11% and the tin/can/iron/steel/aluminum waste material 

category with 21 responses constituting 13.38%. Others include the wood/leather/cotton/textile waste 

material category with 14 responses constituting 8.98%, the glass/bottle/ceramic/bone waste material 

category with 10 responses constituting 6.37% and the food waste category with frequency of 8 

constituting 5.09%.  

Respondents used different methods to dispose their waste materials. Twenty-eight (57.14%) used 

LAWMA only, ten (20.41%) used partly LAWMA and partly open dump method, three (6.12%) used 

open dump only, four (8.16%) respondents indicated that they sold their waste as scraps to users while 

another four (8.16%) used to burn their waste materials. Only five (10.20%) of the respondents 

reported that the method of waste disposal used is not convenient to them. Nineteen (38.77%) 

reported that the method they use is very convenient while twenty-five (51.02%) reported they were 

convenient with the method. On whether respondents would prefer any better method of waste 

disposal, seventeen (34.70%) responded ‗yes‘ and thirty (61.22%) responded ‗no‘ while two (4.08%) 

did not give any response. 

On the question of Willingness To Accept (WTA) theorem, ten (20.41%) accepts the ‗‘idea of 

dropping old article for new‘‘ and seven (14.29%) accepts to ‗‘sell goods on contents only‘‘. This in 

summary indicates that seventeen (34.70%) preferred the theorem as against thirty-two (65.30%) 

which did not indicate any response. 
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On the question of Willingness To Accept (WTA) collaboration to operate Joint Recycling of waste 

materials, thirty-six (73.47%) of respondents agreed to collaborate by indicating ‗yes‘ while eight 

(16.33%) disagreed by indicating ‗no‘. Five (10.20%) of the respondents did not attend to the 

question. This shows that many of the middlemen will probably be willing to collaborate to operate 

joint recycling of recyclable solid waste materials. 

 Analysis of the data from respondent Consumers 

Respondent consumers itemized 164 packaged manufactured products of common usage at homes. 

Forty-nine (29.88%) were items packaged with nylon/plastic/foam/rubber/polythene materials, thirty-

seven (22.56%) belong to the category of items packaged with tin/can/steel/iron/aluminum materials, 

and forty (24.39%) were items packaged with paper wraps/paper rolls/cartons/tissue/cardboard 

materials. Others include twenty-five (15.24%) items packaged with bottle/glass/ceramic materials 

and thirteen (7.93%) items packaged with wood/leather/textile materials. This indicates that 151 items 

representing (92.02%) of the entire materials of packaging are recyclable but instead twenty-nine 

(63.04%) of respondents throws these waste over to LAWMA thereby increasing the burden of the 

state, twelve (26.09%) throws their waste to open dump sites, three (6.52%) burry their waste 

underground while the remaining two (4.38%) sets fire on their waste and burn them. Paradoxically, 

thirty-nine (84.78%) of the respondents claimed that the methods of disposal they used were 

convenient to them whereas sixteen (34.78%) confirmed that the methods they use pose problem to 

them. Twelve (75%) of the sixteen respondents that claimed that methods use pose problem indicated 

that LAWMA associated problem ranges from poor service delivery, insufficient containers, high 

charges, poor customer relations, not coming regularly, to not reaching all places any time they come 

out. Two (12.5%) of the respondents posits that the materials of packaging that eventually become 

waste causes pollution in the environment while the remaining two others representing 6.25% and 

6.25% respectively claimed differently that such waste blocks drainage and constitute problem of 

carriage to open dump sites. 

On the question of Willingness To Accept (WTA) theorem, that is, whether respondents will accept to 

return desuetude materials of packaging back to the manufacturers, thirty (55.22%) of respondents 

accepts. Nine (19.56%) did not accept while seven (15.22%) did not respond to the question. This 

indicates that many of the consumers will be willing to send unusable packaging materials back to the 

manufacturers for reuse or recycling instead of creating nuisance at homes. (See Table 2). 

 Test of Hypotheses 

There are three hypotheses set to be tested by this study: 

(i) Ho1 = the event of sample population is attributed to chances 

Hi = the event of sample population is not attributed to chances 

 

(ii) Ho2 = the WTA theorem (observed) is significantly different from the expected level. 

Hi = the WTA theorem (observed) is not significantly different from the expected level. 

 

(iii) Ho3 = the WTA collaboration (observed) is significantly different from the expected level. 

Hi = the WTA collaboration (observed) is not significantly different from the expected 

level. 
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 Test of Hypothesis I 

Table 1: showing the x
2
 Goodness-of-fit for the Sampled Population 

Sampled Population Observed 

(O) 

Expected 

(E) 

(O-E) (O-E)
2
 

E 

Manufacturing 

firms 

16.66 17.39 -0.73 0.031 

Middlemen 41.67 42.61 -0.94 0.021 

Consumers 41.67 40.00 +1.67 0.069 

Total 100.00 100.00 0.00 0.121 

X
2
 calculated value= 0.121;      X

2
 table value @ 2df α 0.05 =5.991 

If the calculated value is greater than the table value, Ho is rejected and the event is significant at that 

critical limit (α 0.01, α 0.05) 

In the above table 1, Ho is accepted; hence the event is insignificant and therefore attributed to 

chances. The sample population satisfies the requirement for normal distribution curve. 

 Test of Hypothesis II 

Table 2: showing X
2
 Goodness-of-fit for the WTA theorem 

Respondents Observed 

(O) 

Expected 

(E) 

(O-E) (O-E)
2 

E 

Manufacturing 

firms 

17.39 23.28 -5.89 -34.69 

Middlemen 42.60 23.28 +19.32 +373.26 

Consumers 40.00 53.42 -13.42 -180.10 

Total 100.00 100.00 0.01 158.47 

X
2
 calculated value= 158.47;    X

2
 table value @ 2df α 0.05 =5.991 

Ho is rejected; Hi is accepted.  

This implies that the WTA theorem is not significantly different from the expected level, i.e 

WTA theorem by the manufacturing firms is 40 %; 

WTA theorem by the middlemen is 34.7 %; 

WTA theorem by the consumers is 65.22 % 
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Test of Hypothesis III 

 

Table 3: showing X
2
 Goodness-of-fit for the WTA collaboration for joint recycling of waste. 

Respondents Observed 

(O) 

Expected 

(E ) 

(O-E) (O-E)
2
 

E 

Manufacturing 

Firms 

28.99 32.08 -3.09 0.30 

Middlemen 71.01 67.92 +3.09 0.14 

Total 100.00 100.00 0 0.44 

X
2 
calculated value = 0.44;    X

2
 table value @ 1df α 0.05 = 3.841 

Calculated value is less than table value, Ho is accepted. 

WTA collaboration is significantly different from expected level. 

 

 CONCLUSIONS 

From the cost implication of the present method of waste management on the lean financial position 

of the state and the excruciating inequitable standing position of manufacturing firms as stakeholders 

in waste generation, it is very expedient that alternative approach to solid waste management be 

considered. The manufacturing firms as originators of waste materials are expected to do more than 

what they do now in the management of solid waste. Feedback from this study indicates the 

possibility of involving all stakeholders and the readiness to embrace a simpler and cost effective 

method of waste management. This statement is inferred from respective respondents‘ Willingness-to-

Accept the theorem and Collaboration for Joint Recycling of solid waste. Many of the ‗no responses‘ 

retrieved from respondents were observed to be created out of fear of new changes this theorem will 

bring. The fear would be allayed by the time a proper solid waste management structure in this 

direction is backed up with constitutional framework for proper official operation. 

 

RECOMMENDATIONS 

The following steps need to be taken in order to achieve a reliable and sustainable cost effective solid 

waste management in Nigeria cities. 

(i) Manufacturing firms should be identified as originators of the bulk of solid waste materials in 

the country. They should therefore within the context of their production technologies 

made to accept the responsibility of solid waste management. 
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(ii) The distributive sector (wholesalers/retailers/petty-traders) of manufactured products should 

be made to understand their roles as stakeholders in solid waste management in Nigeria. 

The importance of their roles should also be emphasized that without them it may very 

difficult for consumer of goods to return the disused materials of packaging to the 

manufacturers for recycling or reuse and the eventual incidental benefits to all 

stakeholders may not be realized. 

(iii) Consumers of manufactured products should be encouraged to release all useless materials of 

packaging to be forwarded back to manufacturers through the middlemen, considerably at 

a benefit of reduction in purchase price. 

(iv) The state would need to establish a functional structure for operational implementation of the 

theorem.  

(v) Constitutionally, legal back up would also be required as a matter of law to sustain 

established framework. 
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The evolution of airport retailing has initiated series of actions, one of which is the increase in the 

retail space in most airports and consequently the number of retailers. This is tailored to suit the 

commercial nature of most privatised UK airports with airport operators maximising revenue from 

non-aeronautical activities in the uniqueness of the airport locations. The aim of this study is to 

determine the impact of retailers‘ preference for locating within the London Luton Airport and its 

viability in relation to tenant-mix and sustainable air travel infrastructure. In attaining the stated aim, 

data were obtained on types of retailers, the assortment of merchandise at the airport, uniqueness of 

location, and passengers' profiles. The study found relationships between retailers‘ preference and 

viability of the airport in such a way as to ensure its sustainability. Such preferences range from the 

attractiveness of the airport environment, security, provision of entertainment to passengers awaiting 

flights, airport staff and access of airport consumers to assorted merchandise. It recommended, 

amongst others, that in order to maximise retail sales and assure sustainable airport infrastructure, 

there should be appropriate balance of tenant-mix, security, logistics, retail space availability, low-

cost travelling, and passenger profile.  

 

Keywords: airport, air travel, consumer satisfaction, optimum revenue, passengers, retail, tenant-mix  

 

 

 

1.0 INTRODUCTION 

Huang et al (2006) stated that ―air travelling has expanded into a mass market and is no 

longer a luxury for the rich‖. More people are using it as one of the means of transportation 

from one point to another – especially to accomplish business or leisure within a short time 

frame. Among several factors, air transport growth by the UK government is influenced by 

the Airport Act 1986 and the Civil Aviation Act 1980 (Government Shareholding) Order 

1987 limiting government shareholding in British Airways and the deregulation of the 

domestic airfares in 1984 to make domestic routes more competitive. The privatisation 

stimulated competition amongst airport operators and airlines alike and led to the adoption of 

business strategies applicable to any commercial enterprise – not forgetting the peculiarity of 

the airport environment. 
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Consequently, the retail offer at airports has expanded to match the increase in passenger 

volume and also place fresh demand on airport operators to further enhance airport shopping 

variety. With more time of inactivity before boarding, shopping is used to occupy passengers. 

As a result, the availability of airport retailing over the last decade has improved airport 

effectiveness and profitability of non-aeronautical activities such as car parking, hotels, lease 

income from retailers and airlines alike. Focusing on retailing though, the study proposes to 

examine the preference of retailers for locating within airports with consideration given to 

other related salient factors such as brand quality, assortment of products, ambience and 

arrangement, location distinctiveness and how it has enhanced the profitability of airports 

with specific interest in London Luton Airport as a case study. 

2.0 Literature Review 

In this section, a review of earlier studies examines the concept of airport retailing, 

identifying in particular, how differences in locations influence retailers‘ decision to site 

retail outlets. The section will also examine the concept of air transport sustainability in line 

with the air transport infrastructure. 

2.1 Concept of Airport Retailing 

Brandon et al (2010) described retailing as the value system which allows people in an 

environment to purchase new items in a bid to improve their standard of living and sustain 

them. 

In the same vein, Lewinson (1992) defines retailing as the business activity of selling goods 

or services to the final consumer, alleging that the ‗activity‘ aspect of retailing goes beyond 

handling a product or delivering service to a final consumer but includes such activities as 

branding, location, and so on. Further rationale was deduced by Varley (2006) stating that the 

actual location and layout of a retailer are part of rendering services such as provision of 

parking space, easy accessibility to products displayed, or a particular ambience created by 

the retailer. Location in retailing is emphasised by Dawson et al (2006), referring to products 

offered by a retailer as bundle of services and stating that sales outlets are meant ‗to be 

consumed‘ by customers as retailers create the outlets. Stressing further on location, they 
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noted that retailers would match both the items and the retail outlets, meaning the adoption of 

a local retail mix dictated by the environment. 

Linking the airport environment and retailing, Daley (2010) termed air transport retailing as 

economic development and control of air transport as environmental protection which further 

engender sustainable development and invariably bring the concept of social sustainability to 

the fore as hypothesised in Cavagnaro et al (2012). However, Daley (2010) opined that 

economic development and environmental protection have mutually-exclusive goals but can 

occur together in an integrated manner. Although this deduction emphasised the political 

nature of study on sustainability, it is however not the focus in the study. 

2.2 Air Transport Industry and Airport in the UK 

Air transport industry is a highly regulated industry with wide range of United Kingdom and 

European Union legislative rulings covering many aspects of airport operations (Keynote, 

2005) because airport serves as gateway in and out of a country; region or city; and as such a 

potential threat ground in terms of security, safety, and politics. The 9/11 bombing in the 

United States of America in 2001; the July 7 bombing of London in 2005; the August 10 

alleged terrorist plot of 2006 and other insurgence around the world have heightened the 

security issues surrounding air transport. Additionally, increased air transport activities is due 

to the global climate change and Britain‘s commitment to sustainable development, 

especially following the Kyoto Protocol of 1997, which is applicable to nearly all aspects of 

life and not just air travel. Keynote (2005) noted that 16,000 commercial aircraft generate 

more than 600million tones of carbon dioxide a year. 

Freathy (2004) attempted the definition of airport from two points of view. A place that exists 

to ensure efficient movement of passengers from one destination to another but also as a 

leisure attraction and primary destination in its own right with broader framework of 

commercial opportunities. Reference to an airport as a leisure attraction is largely debatable 

but its use as primary destination by local businesses and residential community has been on 

the increase (Graham 2001, Donganis 1992). These earlier studies suggest that many airport 

operators exploit the possibilities of developing commercial and/or business facilities to exert 

a pull on visitors rather than focussing on passengers alone. 
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Graham (2001) dealt more on its position as being strategic in whatever city or region that it 

is located claiming they provides employment opportunities, economic development, and 

sometimes serves as lifeline to isolated communities. The study divided the airport revenue-

generating activities into two: aeronautical (aviation) and non–aeronautical (commercial) 

which are subdivided into other sources of revenue.  

2.3 Retailers Concept 

Retail factors fall under external and internal forces that influence strategic business 

management one of which is tenant mixing or what can be termed combination of retailers 

(Freathy, 2004). There is general consensus of what these factors are but they are termed 

differently by different scholars. McGoldrick (2002) describes retail factors as location; 

product selection and buying; product pricing; retailer‘s brand; selling environment; 

promotion and advertising; and retail service. Abratt, et al (1985) refer to retailers as a 

‗balance diversification of shops‘ and reporting contrary, some scholars and retail 

professionals believe that it is more of the market defining the ‗balance diversification of 

shops‘ rather than retailers‘ reliance on one another (Mintel Report, 2000). Gill (2002) 

describes it as more important to match customer‘s expectation in situating a shop at the 

airport rather than to site a shop near a ‗symbiotic retailer‘. 

Downie et al (2002) divided retailers by products into four categories and these are: 

comparison goods; convenience goods; anchor tenants and main space users. Comparison 

goods are products that are purchased at infrequent period mainly due to the size, price, 

quality and long-term usage characteristics. Comparison goods retailers tend to flock together 

as an attraction for shoppers wanting to compare prices of these goods. The second category 

of tenants is the convenience goods retailers and these retailers offer products that are easily 

acquired from any corner shops. Examples are newspapers, food, drinks and so on. Anchor 

tenants in the third category are retailers acting as a draw for consumers as well as other 

retailers within the vicinity of their location and the independent retailers just feed off the 

pedestrian flow or footfall generated by the anchor tenants. The last category of retailers are 

the main space users (MSUs) who are described as smaller than anchor tenants but big 

enough to attract customers in their own right. 
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2.4 Airport Retail Consumers and Consumer Behaviour 

Freathy et al (1998) categorised airport consumers as primary and secondary consumers and 

further described the direct and transit travellers as primary consumers and every other 

consumer as secondary which comprise of airlines staff, airport operators, retailers‘ shop-

keepers, passengers‘ ‗meeters and greeters‘ and well-wishers. This view is supported by 

Talbot Consultants (2006) and Pragma Consulting (2002). Baron et al (1996) refer to airport 

consumer behaviour as a response to the airport situation, claiming though that consumer 

spending might seem impulsive, they are often planned. 

Freathy and O‘Connell (2000) further expatiated that the ‗gate lock‘ on passengers at the 

airport has negative impact on spending. Pragma Consulting, UK demonstrates this in the 

stress chart (Figure 1) where it graphically illustrates the ups and downs of passengers‘ 

emotions between the times of arrival and when they go through the departure terminal with 

very little to do but look at their surrounding while suffering from a certain degree of anxiety 

or anticipation about their journey. 
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Figure 1: Passenger Stress Chart 

Source: Pragma Consulting (2002)  

 

2.5 Airport Retailers, Retail Space and Rent 

Well-known UK brands and names have taken to airport retailing which is partly as a result 

of growth of UK airports. WHSmith, Boots, Starbucks, Tie Rack, Accessorize and the likes 

are into airport retailing with WHSmith leading the pack. Also, duty and tax free retailers 

such as Alpha, Nuance and the BAA World Duty Free are regular retailers in most UK 

airports. Although it was noted by some researchers that more retail facilities should be 

provided at the arrivals (Mintel Reports, 2007), it was observed by several of the literature 

reviewed that retail offer is predominantly situated and emphasised in the departure 

concourses. 

Anticipation

/ 

Excitement 

Flight Airport Airport Arr 

ival 

Time 

Security/ 

Passport 

Control 

 

Stress 

Check-in 

Boarding 

Departure 

lounge 

Baggage 

Reclaim 

Passport 

Control 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 476  

 

The type of rent obtainable at airport is the turnover rent and Estate Gazette Interactive 

(2007) define it as percentage rent calculated as a proportion of the annual turnover of the 

lessee's business, usually not falling below a base rent. The intensity of space use is high at 

airports due to limited space growth, different from the conventional high street retailing 

where the retailer is bound by the business contract to pay rent whether or not there is sale 

and/or profit. The airport operators are constantly honing in on passenger volume increase 

and satisfaction to ensure increased sales for retailers and invariably increase the turnover 

rent received from retailers (Mintel Reports, 2000; Gill, 2002). 

3.0 The Study Area – London Luton Airport 

London Luton airport was officially opened on 16 July 1938. In 1990, the airport was 

renamed London Luton Airport from Luton International to establish it association with the 

London airport group and to boost the profile of the airport. The Low Cost Carrier (LCC), 

Easyjet later made the airport it hub. In 1998, under the London Luton Airport Operations 

Limited, the airport witness major investment and retail space extensively developed with 

variety of shops, restaurants and bars. As at 2006, London Luton had a passenger volume of 

9.41million (Department for Transport, 2007) and a gradual increase to about 10.1million 

passenger movement in 2008. However, just like other UK airports, it suffered hiccups in 

2009/2010 due to recession and volcanic eruptions (Civil Aviation Authority, 2011). 

Passenger volume is however on the increase again approaching the 10 million mark as it 

stood at about 9.5 million by end of 2011. 

Transport link to the airport is via road and train. Direct coaches linking the airport to the rest 

of UK operate at an average of every 15minutes and the local buses also connect the airport 

to the Luton city centre. The Luton Airport Parkway is the railway station connecting the 

airport and there is also a shuttle from the station to the airport. Also, in consonance with the 

UK Government White Paper on Transport, 1998 and the Department for Transport (DfT) 

Guidance on ASAS 1999, individual UK airports are to achieve some set targets on the 

Airport Surface Access Strategy (ASAS) where increase in the proportion of public 

transportation to private car usage for drop-off or pick-up of people is to be recorded. London 

Luton did a community and stakeholders consultation such as the Airport Transport Forum 

(ATF) and established ASAS 2012-2017. 
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The objective of the airport is to increase the proportion of air passengers travelling to and 

from the Airport by public transport to more than 40% by 2017. As at 2012, statistics show 

that London Luton airport witnessed positive transport modal share of 35% indicating that 

more people are choosing to travel to and fro London Luton either via car-sharing, bus/coach, 

motorcycle, rail, walking, etc. The Luton Airport provides extensive catering outlets and 

extensive retail on the landside of the airport. Reason for the trend is that the self check-in 

service provided by Easyjet airline enables passengers more time to lounge on the landside 

with family and well-wishers after check-in.  

Common to most of the UK airports though, apart from Duty-free shops, are the games shops 

which London Luton Airport explicitly named as a very profitable venture. Another 

noticeable feature is the space allotted to the games shops. The square footage is smaller 

compared to other retailers in the airport. This is a common feature in nearly all of the UK 

airports as discovered through their various websites with the main variation being only in 

brand names. Figures 2 and 3 below show the layout of retail shops before and after security 

checks at the airport, representing the ground and the upper floors respectively. 
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Figure 2: London Luton Airport Ground Floor Map – before security 

Source: www.london-luton.co.uk (2013) 

 

 

 

Figure 3: London Luton Airport Upper Floor Map – after security 

Source: www.london-luton.co.uk (2013) 

http://www.london-luton.co.uk/
http://www.london-luton.co.uk/
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4.0 Materials and Methods 

Data were obtained from primary and secondary sources. The secondary data were obtained 

through literature on earlier studies on the subject-matter and these were obtained from 

textbooks, articles, journals, the media, UK airports websites, government publications, and 

the Internet. The primary data validating and contributing to the existing literature was 

collected using semi-structured interviews with personnel at the London Luton Airport as 

well as notable researcher, non-airport based scholars in the field of air transport and tourism. 

The interviewees were key officers of the retail department of the airport with at least five-

year on-the-job experience. They have foreknowledge of the operations of the retailers and 

their preference for airport retailing, and also retailers situated within the airport. 

The third set of interviewees were those regarded as the ‗non–airport based‘ scholars and 

researchers in the field of study. However, considering the limitation posed by the non–

availability of relevant literature, the researchers did not discover many people within this 

category. The interview themes considered are as shown in Table 1. Interviewees were 

contacted via e-mail and telephone describing briefly the purpose of the study. Based on the 

data collected, the interviews were categorised alongside documents and records gathered 

based on the research questions to produce themes, similarities and/or differences in a bid to 

reach a logical conclusion. 

In total, seven interviews were analysed comprising of one non-airport based interviewee, 

one airport retail operation staff and five members of staff of retailers. The five retailers‘ staff 

were further categorised as two catering; one Confectionery, Tobacco and News (CTN); one 

Duty Free; and one specialty shop. This served as the sample size in view of the researchers 

were allowed into the landside and airside of the airport and peculiarity of the airport that did 

not allow for extensive direct observation. In addition, the approach was dictated by long 

security protocol that needed to be observed. 

The layout of the airport as presented in Figures 2 and 3 above revealed a total of thirty-

eight (38) retail units, excluding car parking and bank services such as the International 

Currency Exchange and the ATMs which also occupy space. 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 481  

 

In analysing the factors affecting preference of retailers for locating within the airport, the 

respondents were given options to rank the factors while the Relative Importance Index (RII) 

was used to determine the order of importance of the factors. Furthermore, the categories of 

retailers at the airport as shown in Table 1 shows the population size considered in the study. 

Table 1: London Luton Airport Retail Classification 

S/N DESCRIPTION 

AND 

CATEGORY OF 

UNITS 

UNITS 

BEFORE 

SECURITY 

UNITS AFTER 

SECURITY 

TOTAL 

1 Food 9 8 17 

2 Non-food 4 15 19 

3 Game 1 1 2 

TOTAL 38 

 

5.0 Analysis and Discussion 

In analysing data, the relative importance index technique emerged as the most preferred in 

evaluating the order of priorities of the retailers‘ preference for locating within the airport. In 

this regard, the Relative Importance Index (RII) formula used is: RII =     ... 

Eqn. 1  

Where: w = weighting by airport respondent on a scale of 1 – 5. 

 A = the highest weighting; which in this study is 5 

 N = total number of sample size 

The application of RII resulted in the output shown in Table 2 below. 
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Table 2: Respondents Ranking of Interview Themes 

FACTOR NS LS I S MS RII RANK 

1 2 3 4 5 

Accessibility to airport and 

its environs 

   7  0.80 4
th

 

Ambience and the airport 

environment 

 7    0.40 7
th

 

Anchor Tenanting acting as 

a pull for other retailers 

1 5 1   0.40 7
th

 

Affordability of rent 7     0.20 9
th

 

Brand credibility   4 3  0.69 5
th

 

Complementarity of retailers   1 5 1 0.83 2
nd

 

Income from sales location    6 1 0.83 2
nd

 

Passengers‘ demography 

and demand 

   2 5 0.94 1
st
 

Security of the airport   7   0.60 6
th

 

 

Ranking parameters: NS = Not significant – assigned 1 point. 

   LS = Less Significant – assigned 2 points. 

   I = Indifferent – assigned 3 points. 

   S = Significant – assigned 4 points. 

   MS = Most Significant – assigned 5 points 

The analysis revealed that the preference by retailers to locate within airport was driven 

passengers‘ demography and demand for goods and services within the airport. All of the 

respondents stated that it was the most significant factor to make retailers site their shop at 

the airport as indicated by a relative importance index (RII) of 0.94. Income from sale and 
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availability of other retailers or the specific retail mix combination of the retailers tied on 

second with a RII of 0.83 in relevance as the factors that draw retailers to the airport. One of 

the respondents concluded that achieving a balance of retailers at the airport means little or 

no duplication and the retailers sometimes refer customers to one another or tell a customer 

where to find a complementing product to the one purchased in their shop. 

Accessibility to the airport environment was ranked fourth at a RII of 0.8. Interviews and 

research show that this is the only aspect of the study that emphasises the sustainability 

agenda of the UK, both at the airport operational level and the retailers‘ level. Airport retail 

and operational staff are encouraged to do car-sharing, travel by commuter buses, rail or by 

cycling. Also the various passengers‘ accessibility routes to the airport have further enhanced 

the chances of the airport increasing its passenger strength and invariably improving retailers‘ 

preference for the airport. 

As put by a respondent, British are ‗brand-centric‘ and hence the need for the appropriate 

representation of known brands at the airport to promote credibility and passengers‘ comfort. 

This put brand credibility at fourth with a RII of 0.69 and it will appear that this view would 

have influenced anchorage of retail tenants as a pull for airport presence but the respondents 

ranked anchor tenants low at 0.40 and hence third least important and necessary factor for 

wanting to be at the airport. This is ranked the same as the ambience of the airport as an 

influencing factor. Rent affordability was stated not significant a factor and it can safely be 

deduced that since rent is underpinned by turnover, the rent factor will answer to income as 

bedrock of the entire factors. 

5.0 Conclusion 

It was found that the passengers‘ profiles and demand dictates retailers‘ preference for 

locating within London Luton Airport but it can be safely concluded that the underlying 

factor of importance for all parties involved is income. Further assertions from respondents 

confirm that all factors examined are driven by income generation. Factors such as brand 

credibility and benefit to fellow retailers are such that they subtly complement each other but 

are dictated by the desire for income flow. The accruing benefits was unanimously premised 

on income growth and customers/consumer satisfaction inferring the present agglomeration 
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of retailers as a symbol of the passengers‘ need more than just putting retailers together to 

have shopping. 

The airport retail operation respondent further emphasised that income from the retail sector 

has enhanced reinvestment and growth to the airport aeronautical activities and hence 

encouraging the trademark of the airport airlines which is low air fare. Passengers get better 

value for money as there are complementary choices to maximise their satisfaction with the 

resultant effect as the passengers wanting to choose London Luton as their departure airport. 

This will ultimately increase retail income and encourage retailers to want to be sited in the 

airport. 

It can be concluded that though the airport is a regimented environment hence the security 

importance, research shows it only affected airport retailing negatively as all items sold are 

scanned before it can be put on display. This is time consuming and it affects logistics e.g. 

products packaging and delivery. Staff retention is also difficult as a result of the long and 

odd opening hours that have to be maintained to ensure consumers‘ satisfaction and the long 

period of security checks performed on all intending staff. All these have ripple effects on 

concessionaires‘ profitability which invariably has two connotations. 

The security procedure renders the airport retailing impossible to some retailers, especially as 

affecting luggage restrictions, even with the return collection service rendered by the airport. 

Also loss of sales before security reduces the possibility of high income to airport operators. 

Finally, the retailers‘ packaging of products and merchandise, no-frills policy at the airport 

show retailers‘ consciousness of protecting the environmental and hence sustainability, it can 

be concluded that retailers‘ preference for locating within the airport is not associated with 

improving the environment but only to make profit. 
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RISK MANAGEMENT PRACTICES OF GENERAL CONTRACTORS IN 
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Risks associated with construction projects in Nigeria and the United States cannot be completely 

eliminated. The need to comparatively understand the management and control of existing risks 

management practices of both countries cannot be overemphasized.  That is, to what extent has risk 

management been traditionally applied instinctively, and how implicit is risk managed by judgement 

and informed experience?  Although American construction industry is far ahead in some form of risk 

management practices, very  little is  known regarding the Nigerian construction industry‘s response 

to risk and the techniques employed for risk management.  Additionally, no recent study has  

specifically focused on comparatively evaluating and assessing the risk management practices and 

techniques of general contractors in Nigeria and United States.  Thus, the aim of this study was to 

quantitatively assess and compare the current status of risk management practices of general 

contractors in Nigeria and in the United States.  Using the same survey instruments,  a sample of 200 

participants was randomly selected to participate in the US study; and a total of 150 questionnaires 

were administered over a twelve month period in Nigeria.  The importance of risk management in 

construction business was found to be more of ‗lip service‘ amongst contractors in the former.  In the 

latter, most contractors had formal written procedures for risk management, indicating an awareness 

of the importance of risk management in construction business.  Other noteworthy differences and 

implication for paradigm shift is part of an ongoing case study of risk management practices in 

Nigeria. 

 

Keywords: Risk, risk management practices; risk identification, comparative analysis, general 

contractors   
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There is currently a general neglect and apathy towards comprehensive management of urban areas in 

Nigeria, even though few pockets of deliberate attempts are emerging in some parts of the country.  

Despite this the attempts, its effects and intensity have not been significant. It is not only the attempts 

that are critical but it is important that such attempts should be prescribed to achieve sustainable built 

environment. It is on this note that this paper examines the application of the concept of sustainable 

Environment Planning and Management (EPM) in urban area in Nigeria. The nature of environmental 

problems and urban growth trends are discussed. An in-depth analysis of the accomplishments and 

challenges was done; in addition recommendations were also highlighted. Sustainable development 

efforts in other parts of the world are examined upon which suggestions are presented on how 

sustainable cities can be achieved in Nigeria. Among suggestions proscribed include need for 

stakeholders‘ participation in planning, informal sector integration into development, appropriate 

institutionalization, improved funding, capacity building, sustained partnership, political stability, and 

visit to best practices among others.    

 

Keywords: Environment, environmental planning and management, institution, planning, 

participation, sustainability, sustainable development. 

 
 

 

1.0  INTRODUCTION  

Sustainable environmental management is hinged on the application of environmental planning and 

management through the development of appropriate institutions and human resource capacity to 

manage urban areas. It is a model developed by UN-HABITAT with long term perspective towards 

achievement of its objectives. Sustainable development concept is a shift from mere sustained growth 

of a society to the level whereby such growth does not jeopardize the need of the future generation.  It 

is the articulation and incorporation of environmental and human needs in the pursuit of economic 

growth and development objectives.  It however has human, socio-economic and physical 

development dimensions.  This paper is concerned primarily with the extent of the successes recorded 

in the sustainable cities programmes in Nigeria.  
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Early literature on sustainable development did not lay much emphasis on the physical dimension of 

the concept but it later became apparent that sustainability cannot be achieved in other facets of 

human development without the compliment of the physical environment. (Oduwaye, 2000) Thus 

sustainable physical development came into the debate.  The early debates were on the need to create 

―green cities‖ (Leff, 1990). While some definitions linked social and economic development to 

environmental development, the World Health Organisation (1992) opined that sustainable urban 

development should be concerned with the achievement of more productive, stable and innovative 

society.  

The paper laid emphasis on the process and level of successes achieved in the application of 

environmental planning and management programme in Nigeria, which has been practices in Ibadan 

(1994), Kano (1996), Enugu (1997) and Karu (2007). At the global level, city development and 

management strategies are examined with examples from the UN-HABITAT efforts in Colombo (Sri 

Lanka), Johannesburg (South Africa) and Santo Andre/ABC Region (Brazil).  The paper delve 

extensively into the process and implementation of the sustainable cities programmes in Nigeria, and 

based on the discussion it unraveled the challenges confronting its continuity upon which the paper 

offered suggestions that will facilitate continuity of the laudable objectives inherent in the 

programme. 

 

2.0 Nature of Environmental Problems in Nigeria 

Similar with earlier research works of Mabogunje (1981).  Onakehoraye (1981) and Egunjobi (1991), 

the recent works of Okeke (2000) and Olayiwola (2000), Egunjobi (1999), Oduwaye, (2000 and 2009) 

all agreed that the nature of environmental problems in Nigeria can be classified into the following: 

physical and environmental problems, sociological and cultural problems and managerial problems.  

Physical and environmental problems existing in Nigeria include conflicting land uses, unsightly 

cityscape, high building density, invasion of the informal sector, poor urban aesthetics, collapsed 

building and demolition.  In the areas of infrastructure they include: narrow road, roads potholes, and 

poor road/non availability of drainage channels.  Others are; traffic congestion, inaccessibility to 

buildings, squatters settlement, slums, pollution (noise, dust, odour, water, industrial  waste), solid 

waste, flooding, ocean scourge, sea weeds, and radiation.  Also the following problems are rampant 

Nigerian cities.  They include oil spillage, glare, motor vehicle accidents, motorcycle and tricycle 

accidents, fire outbreaks and reclamation of wet lands.  Sociological problems identified in Nigerian 
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cities include: miscreants, crime, juvenile delinquency, ethnic clashes, high population density, 

squatters, public ignorance and apathy. 

 

3.0      Urbanization Trends in Nigeria  

The process of urban development in Nigeria predates colonization. Historically it has been favoured 

by rapid rate of migration from the rural areas to urban areas and natural increase through birth as the 

well as ever changing socio-political and economic structure of the country. For example as at 1921, 

the country population which was estimated at about 18.63 million had about 1.345million of the total 

population living in 29 cities whose population exceeded 20,000. Following the census in 1952, about 

30.237 million or the people were living in 66 cities with population more than 20,000, representing 

about 10.0% of the total population. By 1963 the country had about 180 urban areas with about 19.1% 

of the total population living in these cities. This grew to about 35% in the mid-1970‘s living in cities 

(Mabogunje, 1968). Today over 40% of the about 130 million Nigerians live in urban areas. The 

process of urbanization in Nigeria can be classified into three phases based on the factors and 

complexity of the urban development process. The phases are the pre-colonial, colonial and the post-

colonial ends. 

 

3.1 Pre-Colonial Urban Development (Before 1854) 

Nigeria has a long history of urban development predating the colonial era. Before the end of the 19th 

century, the south-western Nigeria and northern past of the country had emerged as areas with many 

important urban centres. The Yorubas and the Hausa-Fulani tribes inhabit these areas respectively. 

The northern part traditional urban centres which emerged during this period were essentially 

important, commercial centres along the ancient Trans-Sahara trade routes between Nigeria and parts 

of North Africa trading in goods such as ivory, salt, bides and skins. Some of these centres also had 

their roots in the growth and decay of the empires of Sudan, Ghana, Mali and Songhai. Some of the 

important cities were capitals of kingdoms such as Kano, Zaria, Kastina, Daura, Keffi and Kakowa. 

Following the Fulani Jihad led by Uthman Dan Fodio in the early 19th century, new urban centres 

such as Sokoto, Katagun. Bauchi, and Gombe emerged as both trading religious and administrative 

centres and cottage craft centres. (Mabogunje,1968). 

In the western part where the Yoruba sub-system history had it that they migrated from the north-

eastern part of Africa with the first settler, Oduduwa who based at Ile-Ife from where his sons 

migrated outwards to found their own cities and kingdoms, which include Ketu, Sabe and Popo in the 

west, Owu towards the south and Illa and Oyo towards the north-west. Like the phenomena, which 
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influenced settlements in the north, administration and trading were important functions of early 

Yoruba settlements. Trading is strongly reflected in the organisation of Yoruba market system. Daily 

morning and evening markets existed between cities and hinterlands for the exchange of goods while 

periodic markets existed between regions and kingdoms. 

Apart from trading, the northern and western parts of the country factors of defence and religion 

played prominent roles in cities development. Traditional cities such as, Zaria and Kano had their 

boundaries walled around to serve the purpose of defence with gates provided in strategic outlets to 

facilitate trade and communication. To prevent external attack unfavourable topography were settled 

is strategic defence sites. Such historical sites can be seen in Kotankarfi and Okene in Kogi State and 

Kagora in Kaduna State, Toro and Billiri in Bauchi State, Abeokwa in Ogun State, Idanre and Akure 

in Ondo State. In the 19th century new cities emerged due to new social phenomenon. The important 

cities being Lagos, Ibadan, Abeokuta; Ijebu-Ode, Osogbo in the vvest.  

 

3.2 Colonial Urban Development (1854-1960) 

With the annexation of Lagos as British colony under Treaty of Cession in 1861, the traditional urban 

development process approaches gradually went into ellipse. The major factors which, favoured 

colonial urban process in Nigeria are: the introduction of monetized economy and the development of 

modern transport network. 

The introduction of monetized economy based on the production of cash crops and exploitation of 

mineral resources played important roles in colonial urban development in Nigeria. Cocoa and rubber 

to the south-western part which became the region main cash-crops and in the north the development 

of hides and skins and groundnut as main export products influenced the economic system. In the east 

the discovery of coal in Udi-Hills and Tin in the north, Jos being the main mineral resources promoted 

the development and growth of these areas. In order to ease the movement of these bulky products for 

onward exportation to Europe, the British started the construction of rail-lines and roads. Naturally, 

port cities and other centres of early contact with the European traders such as Lagos and Port 

Harcourt developed into large and viable commercial centres attracting large number of immigrants 

from rural hinterlands. 

By 1895, the colonial government started construction of rail lines from Lagos, which reached Kano 

in 1921. This line served as major link between south-western cocoa producing area with the north 

cotton and groundnut producing areas. This line was later extended to Kaura Namoda and Kaduna in 

1923.  The construction of the second line started in 1913 from Port Harcourt in the south-eastern 

Nigeria. However. this was a single major contributor to urban development in the east, which prior to 
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the construction of the rail-line, had no significant record of urbanization. The eastern line was to 

connect the east to the north primarily to serve as route for the evacuation of tin and columbite of Jos 

and coal of Udi to the port city of Port Harcourt for onward exportation to Europe. Eastern cities that 

emerged during this period include Port Harcourt, Aba. Enugu and Onitsha with Jos and Zaria in the 

north. In the west settlements along the railway line which developed into cities status include Osogbo 

Ilorin, and Abeokuta (Nyanga, 1982). 

The primary objective of the colonial government was aimed at exploitation of natural resources of 

Nigeria at minimal cost which imposed on the country a duality of spatial structure which manifested 

in the existence of traditional market centres and functional centres in new areas. Also the traditional 

cities some of which became more active due to their favourable locations which made them relevant 

to the objectives of the colonial government emerged with the existence of two sections namely old 

and new land areas with different development requirements, marked with areas exclusively inhabited 

by Europeans and government officials. Areas with European presence were planned while areas 

inhabited by natives retained their traditional characters of mud buildings, poor lay out, general poor 

environmental conditions and hardly any infrastructural facilities.  

 

 

3.3 Post-Colonial Urban Development (1960 to date) 

After independence in I960, the process of urbanization in Nigeria retained its colonial features. The 

few cities of the colonial era continued to grow at the expense of the rural areas. Between 1960 to the 

present time urban population increased from about 16 million to about 40 million (Odumosu, 1991). 

The phenomena were influenced by two factors. The first being frequent political restructuring and 

second the petroleum boom. Political restructuring of the country relates to the process of 

constitutional changes, which transformed the country from three regional administrations in 1960 to 

36 in 1996. The Nigerian civil war (1967-70) during which people of eastern Nigeria origin left the 

urban centres particularly from cities like Kano: Kaduna, Maiduguri, Zaria, Jos and Sokoto in the 

north Ibadan, Lagos. Abeokuta. Osogbo, Ijebu-Ode, Ilesha in the west to cities in the east which 

experienced population boom especially cities like Enugu, Aba, Onitsha, Port Harcourt, Calabar and 

Owerri. ln 1967, new states were created from the then existing four regions before the civil war with 

a consequential result of more urban functional requirement in the capitals of the new states. The 

immediate impact was rapid population growth of the new centres due to immigration. Centres such 

as Jos, Calabar, Ilorin, Sokoto, Maiduguri, Minna which were former provincial headquarters were 

resuscitated as a result of their new roles as state capitals. 
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Also, in 1976 and 1987, 19 and 21 states were subsequently created with similar effects on the new 

state capitals like those of the earlier capitals. In 1991 the Federal Government further created new 

states putting the number of states in the country at 30 plus the Federal Capital Territory, Abuja. In 

1996 six more states were created. This increased the number of states to 36. According to Ayeni 

(1979.), each of the state capital has become a major migration magnet of attraction to large streams 

of rural-urban migration. The process or urban growth has also been enhanced with ever increasing 

number of local governments in the country with their corresponding headquarters becoming major 

growth centres. The growths of these centres were further enhanced with the continuous upward 

review of revenue allocation to local government. This affords the local government to improve on 

the provision of urban facilities. The second major factor, which has influenced post independence 

urban development in Nigeria, was the petroleum boom, which the country experienced. The huge 

revenue made through exportation of petroleum was used to implement several gigantic urban based 

projects and this has also made it possible for the Federal Government to embark on urbanisation 

programmes aimed at developing different parts of the country. 

 

4.0    City Development Strategies and Management from Other Parts of the World by (UMP / 

UN-HABITAT) Experience  

 

The City Development Strategy (CDS) 

The City Development Strategy (CDS) is one of the key approaches within the Cities Alliance, a 

coalition of cities and their development partners, committed to address urban poverty reduction as a 

global committed public policy issue in 1999.  The main Consultative Group Members are the UN-

HABITAT and the World Bank, Association of Local Authorities and Governments 

(www.citiesalliance.org).  The CDS is fundamentally about participatory decision-making.  It 

provides cities with framework for sustainable and equitable pro-poor policies, strategies and actions 

(UN-HABITAT, 2002). On the other hand the Urban Management Programme (UMP) is based on 

three basic principles of enablement, participation and capacity building.  It involve empowering local 

authorities and other partners through enabling legal and institutional frameworks, all which are 

necessary conditions for CDS exercise. The local level and local authorities role must be genuine, 

resulting in local ownership of the process.  
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The CDS is focus to making cities work means development process through participatory processes.  

It is expected that cities governed and managed well can improve the efficiency with which scarce 

resources are allocated.  Such cities can also improve their efficiency of administration, services and 

expanded productivity sectors.  Cities that understand their competitive position and more wisely and 

quickly to capitalise on their comparative advantage can expect enormous economic returns. 

 

The Urban Management Programme (UMP) 

The Urban Management Programme is one of the largest urban global technical assistance programme 

of the United Nations system.   The programme in partnership with all levels through regional and 

sub-regional offices, develops, applies and shares urban management knowledge. The UMP 

undertook 120 city consultations in 57 developing countries in Africa, the Arab States, Asia and Latin 

America and the Caribbean. While the CDS and UMP are complimentary and both target towards 

sustainable city development with poverty reduction and participation actions are the core values, but 

only varies in scale.  The CDS takes definite economic views and clearly target poverty reduction.  

The UMP city consultation also focuses on poverty reduction but with broader sectoral and thematic 

entry points of participation. 

 

Some Examples of CDS Programmes by UN-HABITAT/UMP 

Colombo, Sri Lanka 

Sri Lanka is a densely populated island nation of 18 million people; with a per capital income of about 

$670 with about 20% of her household living below poverty line,  high level of insecurity, lack of 

land tenure,  discrimination from service providers, exclusion, difficult living environment and lack of 

access to basic services.   Despite this the country has a good record of human development indicators 

such as 72 years life expectancy, infant mortality rate of 16 and 90 per cent literary level.  Through 

with history of remarkable political unrest and ethnic unrest, Liberalized trade, deregulated foreign 

investment, export based industrialisation and privatisation policy. 

 

Colombo comprises of the city and its adjoining municipalities, it accounts for about 20% of the 

national population, 44% of the GDP and 80% of industrial establishments.  The city had high level of 

traffic congestion, competition from other sea ports in the region and absence of integration of the 
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formal and the informal sectors.   City development is cross-sectoral with conflicting and overlapping 

roles by multiple agencies. The CDS for Colombo therefore involve work at the level of the three 

municipal councils, coordinated into a larger CDS.  The three main objectives of the Colombo CDS 

are: comprehensive development framework, strategic Action Plan based on the comprehensive 

framework and the adoption of the elements of the Strategic Action Plan by development agencies. 

 

Johannesburg, South Africa 

South Africa is a middle-income bracket for developing country with a modern industrial sector and 

well-developed infrastructure operating alongside a subsistence informal sector (UN-HABITAT, 

2002).  The Greater Johannesburg Metropolitan Council (GJMC) contributes 11% to national GDP.  

The city is sharply divided into the white and poor African settlements with the former enjoying a 

high standard of infrastructure and service while the later have limited access to basic services.  Crime 

and violence is a serious problem in the city.  The new Municipal Structure Act led to the 

establishment of a single ―unicity‖ council headed by one executive mayor. There is increase in 

responsibilities for the new GJMC in the face of declining financial resources. 

 

To solve this problem, the GJMC device two major strategic plans to drive the city transformation 

called iGoli 2002 and iGoli 2010.  IGoli 2002 is a medium-term strategy focused on the city‘s   

financial, institutional and service delivery challenges aimed at restoring the city financial health. It 

created ten independent service provider companies, a core administration and eleven regional 

administrations.  IGoli 2010 is a long-term vision to drive the city into a globally competitive 

position.  Majority of the GJMC works were with sound technical and financial modeling, using 

specialist consultants from the private sector.  Though iGoli proposal many times had negative effects 

on local communities, despite this the iGoli 2002 recorded significant successes, while iGoli 2010 

have been cited for a lack of adequate consultation, participation, sensitivity to workers and 

consumers, accountability and transparency.  These are areas of challenges to be addressed in the 

Johannesburg experience. 

 

Santo Andre/ABC Region, Brazil 

The ABC Region composed of seven municipalities of over 2 million people.  It contained the 

majority of the multinational firms in the car-manufacturing sector and concentration of other 
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industrial firms.  By 1990s the region started to suffer from pollution, lack of land, aggressive federal 

fiscal de-concentration policies, macro-economic shocks, overvalued exchange rates, trade balance 

deficits and high  interest rates, thus informal sector employment is on the rise.   The chamber of the 

Greater ABC Region was created with the participation form the public, private and civil society 

sectors.   Through this Chamber, the Regional Development Agency was formed.   When the UMP 

city consultation process was put, extremely rich and dynamic learning process among stakeholders 

has been achieved.   

 

5.0 Sustainable Cities Process in Nigeria   

The Sustainable Cities Process model was established by the UN-HABITAT and the United Nations 

Environment Programme (UNEP). It involves city level collaboration between local partners in order 

to strengthen their capacities for management of the environment. It employs good governance, 

common conceptual approach and methodology unique to each city in order to meet the city specific 

needs. It is with the firm belief that properly planned and managed cities are prerequisite for rapid 

human development as this will create efficient and safer environment (Yari, 2008).. The adoption of 

good governance will embrace partnership, transparency, accountability and gender parity. It involves 

working group methodology and logical sequence of inter-connected activities to achieve specific 

outputs. 

Standard global approach to sustainable cities programme within the context of the EPM concept 

involve 

 Start-up 

 Strategy building and action planning  

 Implementation and demonstration  

 Institutionalization and replication   

5.1 Start-Up of Sustainable City Programme in Nigeria  

In the four pilot cities, Ibadan (1994), Kano (1996), Enugu (1997) and Karu (2007), the programme 

was anchored in specific Technical Support Units. These units are parts of existing institutions. For 

example in Ibadan, it the technical support unit was located in the secretariat if Ibadan South Local 

Government but it was overseen by the Oyo State Ministry of Environment and Water Resources. In 

Kano and Enugu it was under the States Ministries of Environment and of Lands and Housing 
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respectively, while in Karu, it was anchored by consultants. At the federal level the Federal Ministry 

of Environment, Housing and Urban Development with some federal agencies such as the Urban 

Development Bank, National Development Planning and the Federal Ministry of Water Resource 

were also involved. At the state level the responsibilities are shared between the state government and 

the local government.  

The start-up involved briefing session with stockholders such as trade unions, traditional, CBOs, 

health, business and education sectors and relevant government agencies.  

Also this stage included the city environmental profiles during which information were collected on 

the state of the pilot city environment. This information formed the database required for the planning 

and management of these cities. Many of the cities employed consultants to prepare the city 

environmental database profiles. 

After the database was established the next stage was the inventory of stakeholders and their 

mobilization. They were identified on the basis of their stakes on the issues, information expertise and 

authority, control or influence. This formed the basis of the people invited during the city consultation 

stages. They were classified into public, private and popular sectors. 

After the inventory of stakeholders this was followed by city consultation stage. This stage created 

the opportunity for discussion on areas of concern, prioritization and method of appropriate 

intervention. It provided opportunities for the various interest groups to share information, form 

consensus and agreement to work together.  

For Ibadan the area of priority agreed upon are in the following order: waste management, water 

supply and institutionalization of EPM. For Kano it was: water supply, waste management and 

sanitation housing and slum upgrading, informal sector and urban mobility and air pollution. Enugu 

priorities are: water, waste/sanitation and unplanned development while for Karu it was in the 

following order: water/sanitation, solid waste, land use management and economic development. 

After the city consultation stage; this was followed by formation of working groups. Working groups 

were formed around the priority issues identified during the city consultation stages. Most of the 

demonstration projects emerged from the working groups clusters. The working groups were to 

develop implementation strategies for tackling priority areas identified 

 

5.2 Strategy Building and Action Planning Stage  
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The working group produced the strategies and various actions to be taken in order to active the 

various priority issues, identified by the consultants. For Ibadan the Sustainable Ibadan Programme 

project prepared strategies for waste management, water supply and improvement of Bodija Market. 

For water the use of hygienically sound spring and boreholes were prescribed, while for waste 

management the use of composting and sorting of solid waste were prescribed. Despite the feasibility 

of these recommendations they have not been well implemented by the various city agencies in charge 

of water and waste management respectively. 

In Enugu demonstration projects in the field of erosion and drainage control were done with 

appreciable level of successes, while in Karu the establishment of Business and Economic 

Development Committee has led to the assistance given to butchers to secure new locations for their 

operations and assistance to market women in procurement of new government built stalls. 

5.3 Implementation and Demonstration Stage   

The establishment of technical support units coupled with the technical support and monitoring by 

UN-HABITAT helped in the appreciable level of implementation in various cities in Nigeria. Attempt 

by the federal government to replicate the practice in other cities has not been successful due to lack 

of an overall national replication strategy in place. 

5.4 Institutionalization    

EPM is a change focused strategy. For example decision making is more participatory and bottom-up 

through stakeholders. The local governments were encourage to constitute Sustainable Programme 

Committee that will be made up of the chairman of the local government, the director of personal 

management as secretary, while the facilitator/contact person will be the director of local town 

planning and with other membership from all head of departments, community leaders, 

representatives of NGO and the private sectors. The Ibadan EPM committee was inaugurate but it has 

performed poorly due to frequent changes in political leadership of the local government and funding. 

                                     

6.0  Recommendations  

Until recently, much of the development planning efforts in Nigerian rest largely on economic 

planning with very little regard to the implications of economic and social policies on physical 

planning (Adeniji, 1998).  For few towns with master plans to guide their development there has been 

insignificant citizen involvement in the mist of rapidly changing socio-economic circumstances, thus 

making it extremely difficult to achieve the provisions of such plans.   The result of this are 
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settlements based on unsustainable yardsticks.  This call for a more dynamic approach which will not 

only be the use of the plan-design but with adequate support of appropriate management strategies.   

Such approach should be derived from the unique local situation from the area concerned.  Based on 

this, the paper suggests the need to give consideration to the following in the attempt to achieve 

sustainable physical development in Nigeria. 

There is need to improve the quality and depth of data and expertise in order to comprehensively 

solve identified problems. Also cities management agencies and local governments should be 

Geographical Information System compliant in order to deplore this geo-spatial technology for the 

advancement and achievement of high level of success in environmental management of cities in 

Nigeria. Many of the partnerships established were never formalized and this cut across local, 

multilateral and bilateral partners.      

An area where major efforts has been made in land use legislations is on provisions for public 

participation. What is presently lacking in that the public is not aware of these provisions.  In order to 

benefit from the laudable efforts of governments through the various existing laws put in place to 

guide sustainable environmental development in general and enhancement of citizen participation, 

there is need to promote active participation of community leaders and planning advocacy practice.  

There is need for creative planning by professionals whereby forward planning involving wholistic 

view should be adopted rather than the present piece meal and sectoral planning approach. 

 

The stakeholders in environmental development consist of many professionals groups, residents and 

entrepreneurs.  All stakeholders should be encouraged to participate in the process of planning.  To 

achieve this planners should be ready to stimulate, communicate and educate these stakeholders in 

order to make things happen. Stakeholders are government, professionals, non-governmental 

organizations amongst others.    This should be the consultative role of not only the town planners but 

also the architect, lawyers, surveyors, engineers, among core professionals involved in environmental 

management.  To win the support of the busy entrepreneurs the information disseminations system 

should show high degree of transparency and un-ambiguity. In this process of multi-background 

participation for example the businessmen should be encouraged to offer part-time services at either 

board or committee levels to use their experience in order to enrich the physical environment.  The 

business sector has the financial and corporate resources which it can deployed to support local public 

sector officials who are involved in community base projects.  They could also be involved in the 

initiation of research on environmental problems such as traffic congestion, slum upgrading, water 
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supply amongst others in neighbourhoods.  Industrial sector could sponsor environmental related 

programmes on television, radios and the print media.   The industrial sector can also sponsor new 

methods of building and research in sustainable building products, while the business sector should 

sponsor media since this gives them an opportunity to market their products. This will be a means of 

educating the public on awareness, their roles, and available opportunities amongst others. 

 

Land use should be re-examined to take care of the informal land use especially within housing.  The 

present rigidities and inefficiencies of public land administration hare resulted in a situation where 

high proportion of city population with limited economic capacity to pay for public housing have been 

engaged with the development of illegal and informed housing.   This is a global phenomenon. For 

instance in Pakistan (UN, 1993) the informal or illegal land market provides land at a cost that is 

affordable by many low-income households, with the advantage of immediate possession and no 

paper work.  Standards for plots sizes and infrastructure adjust to the capacity to pay.  The lesson 

learnt here is that public land administration should make provisions to take care of this type of 

situation. The present public land administration especially that of land acquisition has the negative 

effect of contributing to land shortages rather than land availability.  Planning should be pro-poor as 

not planning for them makes them contravene laws while trying to make shelter or tenure available 

for themselves. 

 

There is no doubt that information revolution is sweeping across the globe.  This will determine not 

only the way cities are managed but now they will proper and grow.  Cities without the ability to cope 

with the modern age information system are destined to fall hopelessly behind and doomed to fail in 

an increasingly competitive world.  Tokyo alone has as many telephones as all of Africa (Dennis, 

1995).  This has serious implication on the growing information gap, between the ―information rich‖ 

and the ―information poor‖ nations.   Access to information technology is important not only on how 

a city is managed but it is important on how local leaders communicate with their constituents. 

 

Nigerian cities information strategies for development in the new global system must emphasize their 

connectivity, their information capacity and their ability to manage social integration.  Cities 

switched-off the global information network system will be marginalized and ultimately 

impoverished. Therefore adequate infrastructure of telecommunications, transportation and 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 502  

 

information system is a must for to sustain her leading role as the pole of wealth creation for her 

territories.   Integration with the information system will enhance the ability of city managers at all 

levels to generate and process information knowledge required to propel the cities.  Local and 

community level meetings at the ward and citywide levels are required as means of information flow.   

This will play important role in promoting communication between government and the citizens.  

There is need to get information technology consultants involved in the identification of information 

requirements of each settlement in Nigeria. 

 

Specific programmes such as ―right to quality environment campaign‖ should be initiated at all levels 

of government to emphasis that quality environment is a right along with food, education, clothing 

and employment.  Children environmental  issue programmes and exhibitions in schools should be 

encouraged to tailor the minds of the children to their critical role in identifying solutions to 

environmental problems, thus influencing their development as they are highly vulnerable. 

 

The concept of advocacy in planning should be given consideration in Nigeria physical  planning 

efforts especially through the formation of partnership by multidisciplinary group such  as the town-

planners,  architects, surveyors and the lawyers coming together to form environmental advocate 

groups and consultants.  This could also be done in form of non-governmental associations.  Among 

the major merits of the advocacy planning concept are availability of richer ranges of plans, exposing 

government planners to expert criticisms, aiding the disadvantaged, education of the client and the 

government on planning.   The politicians should be encourage by advocate group as the former could 

serve as invaluable planning agent because they form the bulk of representatives of the community at 

all levels of government decision making.  Thus, they are vital tools as advisers and presenters of 

planning information.  Advocacy groups should also organize talk-shops with interests groups such as 

market women, drivers union, and other trade groups across the strata of the society during which 

people are to be educated about their roles, opportunities and how to contribute to make the 

environment livable. There is need to integrate the effort of theorist, government officials, private 

practitioners and private managers.   These sectors will require a meeting point to exchange ideas.   

The thinkers whose theories are providing the intellectual brain for environmental planning and the 

investors whose investment affect and propel development should share ideas. 
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The process of capacity building should involve human resources development and institutional 

development in the area of urban governance, integrated environmental planning and management, 

awareness and involvement of local communities, promoting partnerships, capacity building of actors 

and stakeholders and replication of best practices.   Also in order to make planning proposal 

acceptable to the people and carry them along it should be recognized that different environment are 

structurally different and cannot accommodate standardized formula or rigid methodologies.  To 

manage the diverse physical, geographic, socio-economic, cultural, political factors necessitate 

pragmatic approaches.  Therefore there is need for appropriate technologically choice of strategies.  

Affordability, user friendliness, ease of operation and maintenance of services should be considered 

when undertaking technology, choice for infrastructure and services.  This call for shifting from 

generalities into specific plans based on consumers needs, resources and carrying capacity of the 

consumers and environmental resources.  

 

City management department should be created at local government levels as nearly all local 

government headquarters in Nigeria have matured to urban status.  At this level the urban 

management unit should initiate participatory planning process whereby residents will be engaged in 

revitalization of their neighbourhoods rather than the traditional approach of waiting for the 

government to rehabilitate infrastructure facilities for them.  This will lead to a shared vision of the 

future of the citizen.  This approach will also require regularly scheduled public meetings to motivate 

the residents about their role in shaping the future of their neighbourhoods.  Among other issues of 

concern which such neighbourhood forum should discuss are enterprises, fostering awareness on 

environmental issues such as waste collection, landscaping etc.  All these local initiative programmes 

based on participatory planning and community-based development processes naturally adapt to the 

dynamics of the local economy which is a way of ensuring sustainable revitalization efforts. 

 

A major step toward achievement of sustainable development is the organization of sustainable 

practice exhibition through joint cooperation of the private sector and all levels of government.  The 

exhibition will involve the identification, documentation and dissemination of best practices in 

improving the living conditions and environments in different parts of Nigeria.   Such best practice 

may be inform of actors initiatives or projects that have led to tangible improvements in the quality of 

live and the living environments of the people in a sustainable way.  Such exhibition will expose 

physical planning managers and communities to actors in other communities outside their areas and 
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from this they will have opportunities to draw from such programmes that could be applied or adapted 

into their own communities. 

    

Lack of equipment and human resources with the later in the area of quantity of planners and quality 

of knowledge required to cope with emerging contemporary requirements for successful public 

institution planning practice are among the emerging problems.  Generally, since planners are majorly 

trained in the area of management of resources especially on human resources and industrial relations, 

it is now critical in the planning practice of Lagos State as the State population is highly polarised in 

the area of social, economic and cultural compositions of Lagosian.  To cope with the complexity of 

these divergent backgrounds will require sound knowledge of human resource management, public 

relations and industrial relations.   Town planners should also realize that this is a political 

dispensation and therefore there is need to learn how to operate with political leaders.   This is 

presently lacking as most planning schools are yet to introduce courses to take care of these needs to 

their curricular. 

 

Conclusion 

This paper has presented a fairly elaborate issues concerning sustainable cities development with 

emphasis on its application in Nigeria.  This has been done within the backdrop of the concept of 

urban planning, planning problems and sustainable city development. It also presented the 

relationships between cities emergence and associated challenged upon which the sustainable city 

concept has adopted within the concept of the EPM model of the UN-Habitat in Nigeria. It is hoped 

that the recommendations presented in this paper will be useful toward the attainment of sustainable 

urban environment in Nigeria.  
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The inability of government-sponsored programme to induce expected development, particularly in 

rural areas of the developing countries, brought about the thinking by the people of ‗helping 

themselves‘ in form of community development. It is based on community participation in 

developmental project which is not limited to one aspect of life such as agriculture, health or 

education, but rather concerned with the totality of the community‘s life and needs. Therefore, this 

study examined how involvement of the public in community development projects through provision 

of basic rural infrastructure and its management enhanced sustainable development of the rural 

landscape. The data for this research were obtained from both primary and secondary sources. A 

multi-stage, sampling strategy was adopted for the purpose of administering the household 

questionnaire to 224 respondents and stakeholder questionnaire to 6 community leaders. Secondary 

sources of data included extensive review of literature. Chi square was used in testing the hypothesis. 

Findings revealed that involvement of community people impacts directly on community 

development through infrastructural provision and management in the rural areas. The results of Chi 

Square test revealed that there is a significant relationship between socio economic characteristics of 

people and their willingness to involve in community development projects through public 

participation. The study recommended the need for extensive public involvement through local 

leadership in all stages of planning and implementation of rural development projects. It further 

emphasized ‗a wide and continuous‘ campaign to support the government planning policies and the 

organizational and administrative arrangement. It concludes that community participation in rural 

facilities provision and management should manifest itself through community development efforts 

based on rural people initiative and the promotion of joint programmes between the people and 

government.      

 

Key words: Community Development, Community Involvement, Rural Infrastructure 

 

 

 

 

INTRODUCTION 

In spite of the abundant resources in the rural areas of Nigeria, the areas for many years have not 

received the deserved attention in terms of policy formulation and implementation (Olujimi, 2011). 

This is an indication that the rural areas which currently accommodate over 60 percent of the Nigerian 

population had long been neglected (Olujimi, 1988, 2003). Rural areas were heavily taxed even in 

most times to provide the wherewithal for the development of urban and industrial sector while they 

themselves suffer neglect and decline. The wide dichotomy between the rural and urban areas due to 

development approaches that are urban oriented reflect in their quality of life, access to opportunities, 

facilities, amenities, standard of living and general livability (Alao & Olujimi, 1992). Olujimi (2000d) 
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established the long neglect of the rural areas to have equally resulted in non-availability of rural 

infrastructure in the areas. This has continued to be the bane of rural problem. 

 

In the time past, successive governments have tried to implement plans and programmes that could 

enhance rural development. Some of the projects among many others are: the establishment of the 

Directorate of Food, Roads and Rural Infrastructure (DFRRI) and Better Life Programme (BLP), 

Operation Feed the Nation (OFN) which was later modified to Green Revolution in 1979/83, River 

Basin Development Authorities (RBDAs), Farm Settlement Scheme introduced by the then Western 

Regional Government. Due to lack of conceptual and coordinated planning framework which made 

most developmental projects discrete entities, hence, subsequent failure of DFRRI, RBDAs, GR, OFN 

etc. Martin (1973) rightly noted that developmental programmes and policies cannot just be merged 

for people but to involve the people concerned so that they can derive sense and interest in it, and 

such plans will have a chance for success. To involve people in making developmental plans is 

tantamount to allow for public participation which implies involvement of community people in the 

day to day activities of their community. This is based on the tested tradition of ‗free enterprise‘ and 

rights of community members, that is, every individual has his inherent and legal right to humane 

treatment. Olujimi (1988) in his study of Ajowa village regrouping scheme enumerated lessons which 

could be learn from success of the scheme. The author disclosed that the scheme was a ―bottom-up‖ 

approach to rural developments. It was a people-initiated scheme and practical demonstration of 

‗planning with the people paradigm‘ and not ‗planning for the people‘ (Olujimi,1991; Olujimi & 

Olanrewaju, 2003).   

 

The arguments against public participation have been left unchallenged as people now see a good 

number of advantages to recommend it for use.  As a matter of fact, it has been argued that 

development programmes and projects fail especially in rural communities because people have not 

been effectively engaged in needs and resources assessment and in project implementation (UN, 

1978).  In real context, rural areas are known to have their peculiar characteristics and the dwellers 

have their problems with regard to housing, economy, infrastructure, services and amenities and these 

require a concise conceptualization and intervention much more than the various policies have 

attempted to do.  Now, rural planning ideas and practice alongside with community participation are 

expected to come to the rescue.  The conceptual implication of the study is that non/inadequate 

involvement of community people in community development projects had resulted in the 

unsustainable development of the rural areas which is against the precepts of good governance model. 

Based on the above, this study aimed to examine the effect of public participation on facilities 

provision and management with a view to assessing contribution of the people in the provision and 

management of rural facilities in Kabba/Bunu local government area of Kogi State, Nigeria.  

 

RESEARCH METHODS   
Kabba Bunu local government is located on a route junction which leads to Lokoja, Okene, Ilorin 

(Kwara State), Omuo (Ekiti State) and several others to some towns and villages. Geographically, it is 

situated in the western part of Kogi State and the terrestrial portion of the local government is 

2,706km with a population of 145,446 people (Census, 2006). See Figure 1. Generally, the three study 

areas (Okebukun, Olle and Egbeda) have similar characteristics based on the fact that they exist 

within the same region.  They are all within the tropical region and so exhibit the characteristics of a 

tropical climate with two distinct seasons every year – the rainy (winter) and dry (summer) season.  

However, it has a moderate climate condition with an average temperature of 26
o
C. Most of the 

people practice subsistence farming as their major occupation.  They produce food crops like yam, 

guinea corn, maize and so on.  Besides farming, cloth weaving, wood and craftwork are also notable.  
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They produce home products like mortar and musical instruments.  Trading is well mostly practiced 

by women who sell farm produce to buyers either in the market or at home. 

Figure 1: KABBA BUNU WITHIN THE 

CONTEXT

ANKPA

OFU

IBAJI

AJAOKUTA

OKENE

KABBA BUNU

IJUMU

MUPA MURO

YAGBA EASTYAGBA WEST

OGORI MAGONGO

Okpo

Koton Karfe

Kabba

OLAMABORO

DEKINA

BASSA

KOGI

Ugwokowo

Ajaka

IGALA MELA/ODOLU

Onyedegba

Adogo

Lokoja

Iyara

Mopa

Odo Ere Isanlu

Dekina

Abejukolo

OMALA

Oguma

River Benue

River Niger

ADAVI

Agamhano

OKECHI

Opangede

Local Govt Area

Local Govt Headquarter

Study Area

LEGEND

February, 2013

N

  
Source: Ministry of Information, Kogi State (2012) 

 

The study adopted a survey research technique and was limited to Kabba/Bunu local government area 

of Kogi State, Nigeria. The target populations for this study were household heads in the selected 

three (3) villages that must have lived in the village for at least 10 years and above. Also, second 

questionnaire were targeted at the Community Development Associations (CDAs) leaders/executives 

in the studied rural communities. It is impractical to carry out a complete survey of all the rural 

settlements/villages in Kabba Bunu LGA, due to time and resource limitations. Therefore, a multi-

stage sampling strategy was adopted for the purpose of administering household questionnaire. Table 

1 shows the sample size of the respondents. 

Table 1: Sample Size of Respondents according to Villages/Rural Settlements 

S/N Settlement Population Sample size (10%) 

1 Okebukun 1,006 100 

2 Olle 752 75 
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3 Egbeda 638 64 

 Total 2436 236 

 

As indicated in Table 1 100, 75 and 64 questionnaire were administered in Okebukun, Olle and 

Egbeda, respectively. At the end, 236 questionnaire were randomly administered on household heads 

in the selected three (3) rural settlements. For the CDAs leaders/executives, two (2) questionnaire 

were administered in each villages using purposive sampling technique. Although 236 questionnaire 

were administered on the selected household heads in the three sampled communities as shown in 

Table 1 224 were correctly filled and retrieved. This constituted a total of 95% of the questionnaire 

administered upon which the analysis was based. Both descriptive and inferential statistics were used 

in analyzing collected data. Chi-square (χ²) and analysis of variance was used in testing the 

hypothesis.  

 

DATA PRESENTATION, ANALYSIS AND DISCUSSION 

 

Table 2: Available Facilities in the Communities 

Available facilities No of Respondents Percentage 

Education, Health, Roads, water, electricity, 

Town hall, Market 

130 58.0 

education, health, roads, water, electricity 94 42.0 

 

Total 224 100.0 

 

Available infrastructural facilities in the three rural communities of Egbeda, Oke Ibukun and Olle 

were provided in Table 2. This shows that there exist educational, health, roads, water, electricity, 

town hall and markets in these areas as claimed by 130 sampled households while 94 sampled 

households said only educational, health, roads, water and electricity were available in their 

community. It is pertinent to state that though some of these facilities are in bad conditions which 

make consumers not satisfied about their services 

Plate 1: Road Condition 

 
Source: Fieldwork, 2012    

Plate II: Water Condition 
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Source: Fieldwork, 2012 

Plate III: Market Condition 

 
Source: Fieldwork, 2012 

 

Plate 1V: Classroom Condition 
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Source: Fieldwork, 2012 

 

 

 

 

 

 

 

Table 3: Forms of Involvement 

Forms No of Respondents Percentage 

financial contribution 70 31.3 

initiation of project 11 4.9 

service rendering 57 25.4 

aftermath maintenance of facilities 10 4.5 

No response 76 33.9 

Total 224 100.0 

 

Table 3 shows that 31.3 percents got involved through financial contribution while 4.9 respondents 

involved theirselves in the initiation of the rural projects. 25.4 percents rendered services like free 

labour and gate keeping of the project site and aftermath maintenance of facilities was the form of 

involvement of 4.5 percent respondents. However, 33.9 percents did not answer the question. These 

are the antagonist group within the community who do not share in the advantages of the community 

participation. This is the group that Agbola (2004) described as the school of thought who believed 

that public participation is a ruse and in any case, all the views of people in the community cannot be 

incorporated in a plan. Few of them that involved are ‗intervenor type‘ which usually protecting their 

vested interests at best and are power hungry, ego tripping or are out to discredit the establishment at 

worst. 

   

Table 4: Contributors of Facilities in the Community 

Provider No of Respondents Percentage 

Government 23 10.3 

community development association 35 15.6 

community based organization 22 9.8 
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wealthy indigenes 40 17.9 

political aspirants 20 8.9 

government and Community Based Organisation 84 37.5 

Total 224 100.0 

 

Various categories of providers were noted to have contributed in one way or the other to facilities 

provision and development in the rural areas, as contained in Table 4. These are government (10.3 

respondents), Community Development Associations (15.6 percents), Community Based Organisation 

(9.8 percents), wealthy indigenes (17.9 percents) and political aspirants (8.9 percents). However, it 

was revealed by 37.5 percent respondents that both government and community based organization 

jointly provided facilities in the rural areas.  

 

 

 

 

 

 

 

 

 

Table 5: Cause for Setback/Abandonment 

Cause No of Respondents Percentage 

fund constraint 66 29.5 

embezzlement of project fund 8 3.6 

lack of machinery for thorough monitoring 47 21.0 

non-continuity in government 24 10.7 

dilapidated infrastructure 14 6.3 

poor management/no maintenance culture 45 20.1 

poor management style 10 4.5 

no good representative in government 10 4.5 

Total 224 100.0 

 

In a way to have objective information about the cause for the setback, residents were investigated.  

These causes as contained in Table 5 are fund constraints which has the modal frequency of 66 

respondents. Followed in suite is lack of machinery for thorough monitoring which was accounted for 

by 47 respondents and poor management or no maintenance culture which was submitted by 45 

respondents. Also, non-continuity in government and dilapidated infrastructure was given as the cause 

by 24 and 14 respondents respectively. In addition, Poor management style and unavailability of good 

representative in government was submitted by 10 respondents each. 

 

TEST OF HYPOTHESIS 

Ho: there is no significant relationship between socio-economic characteristics of people and their 

involvement in facilities provision and management in rural areas, 

Hi: there is a significant relationship between socio-economic characteristics of people and their 

involvement in facilities provision and management in rural areas. 

 

Table 6: Chi-Square Tests 



Factors Affecting Maintenance Management of Education Trust Fund (ETF) Buildings of Tertiary Institutions in Osun State, Nigeria 

 

 

Page | 513  

 

 

Value Df 

Asymp. Sig. (2-

sided) 

Pearson Chi-Square 19.000
a
 3 .000 

Likelihood Ratio 24.542 3 .000 

Linear-by-Linear 

Association 

.492 1 .483 

N of Valid Cases 224   

X² = 19.00, degree of freedom = 3, probability (table value) at 0.1 significant level = 16.27 

To investigate the relationship between socio economic characteristics of people and their 

involvement in community development projects using highest education qualification of the 

community residents, X² (Pearson chi square) two sample test was used. This is a clear case of X² 

two- sample test because there are two samples; samples of residents that involved in community 

development projects and samples of those who have involved themselves in community development 

projects. It is cleared from the obtained chi square table that, X² value is 19.00. However, the table X² 

value at 0.1 significant level is 16.27. The result indicates that relationship between educational 

attainment of people and their involvement in public participation is significant, with 3 degree of 

freedom. This means that probability of the table value occurring by chance is less than 0.1. The 

hypothesis which states that there is a significant relationship between socio economic characteristics 

of people and their involvement in community development project is, therefore, accepted.   

 

RECOMMENDATIONS 

  

Public participation in rural facilities provision and management should manifest itself through 

community development efforts based on rural people initiative and the promotion of joint 

programmes between the people and government agencies.  It could be encouraged in such areas as 

the erection and construction of educational institutions, classrooms blocks, and residential quarters 

for teachers, construction of markets, community buildings and street improvement programme. 

Facilities planning and Management at the local/rural level is a powerful synergy to make citizens 

improve their environment by their own endeavours.  It is at this level of physical planning that public 

participation can make its greatest impact.  The involvement of the people in planning and 

implementation should, however go beyond community effort and self-help schemes, very important 

though these are. Public involvement should extend to participation, particularly through local 

leadership in all stages of planning and implementation of rural development projects.  In this respect, 

the position of local councils is of crucial importance, for much of the local leadership is concentrated 

there through the council members, community development associations, community based 

organizations and community group leaders. 
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This study assessed the inflow of foreign direct investment (FDI) into construction sector and other 

major key sectors of the Nigerian economy. Annualized time series archival data for this study were 

sourced from Central Bank of Nigeria (CBN) and National Bureau of Statistics (NBS) statistical 

bulletins covering the year 1989 to 2008. The data collected were analyzed using Microsoft excel for 

the trend analysis and charts showing FDI inflow into the various sectors. Also, Granger test was 

conducted to test the level of causality between FDI and construction sector. The major findings of the 

study revealed that inflow of FDI into construction sector was low. In other words, construction sector 

was the third least preferred of the sectors within the years under review. This is a sector that ought to 

be the second largest employer of labour in a developing economy. While the manufacturing sector 

was the most highly favoured net flow of FDI followed by mining and quarrying as the second largest 

beneficiary of the FDI within the period under review and agricultural sector had the least inflow of 

FDI. The study also revealed that according to Granger sense, the Granger causality test at lagged of 2 

and 4, both at level form and first differences, indicated that the causality is bi-directional, that is FDI 

< = > Construction sector. Based on the findings, the study recommended that policy makers should 

enact laws that would enhance democratic institutions, examine the existing laws, removing the 

bottlenecks and look for new ways of increasing foreign investment flow especially in the area of 

construction facility investment in form of public private partnership. 

 

Keywords: Comparative study; construction sector; foreign direct investment. 

 

 

 

INTRODUCTION 
In the conduct of economic activities, the construction sector is always used by government as the 

stimulus for the buoyancy of the economy. In the developed world, the construction industry is the 

highest employer of labour. While in the developing world such as Nigeria, the construction industry 

is expected to be the second highest employer of labour after the agriculture industry (Dutse, 2008). 

The construction industry is therefore a critical factor or variable of progress in the drive for economic 

advancement of nations, especially Less Developed Countries (LDCs) such as Nigeria. The 

significance of foreign capital for the provision of construction facility investment to both 

macroeconomic and microeconomic of any society cannot be overemphasized. Todero (2001) 

described infrastructure as the pillar of growth in Africa and it is generally inadequate and of poor 

quality when compared to developed nations of the world. Foreign capital has long been accepted as 

an inevitable input in the development process, given the fact that no country is an ―island‖ with self 

sufficiency on her own in terms of needed resources, to stimulate economic growth and development 

(Orji, 2004; Ebekozien, 2012).  
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Foreign direct investment (FDI) is an integral part of the international economic system and major 

catalyst for development (OECD, 2002). It is the flow of capital and human resource from one 

country to another. National policies and the international industrial architecture play a significant 

role in attracting FDI to most countries. Recent developments in Central and Western Europe have re-

emphasized the role of foreign capital in economic development. Nigeria‘s Vision 20: 2020 sets 

strategies and targets in every sector of the economy that are expected to ensure that the country joins 

the group of twenty most developed economies in the next ten years (Efem, 2009).  Infrastructure 

facilities have been identified as critical to the achievement of national development goals. In 

recognition of this, the government is proposing to channel resources worth Nine Billion Dollars ($ 

9b) annually for the next three years into the development of infrastructure. Therefore, the need for 

external capital inflow arises when desired investments exceed actual savings into this sector; 

knowing full well that this sector is a critical factor or variable of progress in the drive for economic 

advancement of nations, especially Less Developed Countries (LDCs) such as Nigeria (Ebekozien, 

2012). 

International capital flows which provide some of these infrastructures had recently been marked by a 

sharp expansion in net and gross capital flows and a substantial increase in the participation of foreign 

investors and Multilateral Financial Institutions (MFIs) in the financial markets of developing 

countries (World Bank, 2001). Therefore, since the domestic savings cannot finance these 

infrastructure, there is the need for foreign direct investment (FDI) because of the benefits such as: 

managerial skills, marketing connection, technical knowledge, training of local work force, transmits 

hard currency into the country, it carries with it financial resources, do not create debts to the 

government. Nigeria needs substantial amounts of foreign investment in the construction sector to 

speed up her economy growth most especially in the area of construction facility investment and to 

promote development in other sectors of the economy. 

Therefore, due to collapse of constructed facilities, there is the need for massive infrastructural 

development, which cannot be completely financed with the domestic savings and loans that come 

along with attached conditionalities.  Foreign direct investment (FDI) can be seen as part of the 

international economic system that stimulates economic growth including infrastructural development 

(OECD, 2002; Mogbo, 2004). The urge to undertake this study was borne out of the fact that any 

developing nation needs foreign investment to develop their infrastructure, especially Nigeria where 

her infrastructural facilities are in state of disrepair. Therefore, there is the need to assess the inflow of 

foreign direct investment into Nigerian construction sector and other sectors knowing full well that 

the construction sector is a catalyst to other major sectors of the economy. 

 

RESEARCH METHODS  
The time series data for the study were sourced from Central Bank of Nigeria (CBN) and National 

Bureau of Statistics (NBS), covering the year 1989 to 2008. Note, as the time of this study, data for 

2009 to date were not available. The sector was categorised into seven sectors: Mining and Quarrying; 

Manufacturing and Processing; Agriculture; Transport and Communication; Building and 

Construction; Trading and Business Services and Miscellaneous Services. The data collected were 

analyzed using Microsoft excel for the trend analysis and charts showing FDI inflow into the various 

sectors. Also, The Granger Test was used to test the causality between construction sector and FDI in 

Nigeria. 

 

DATA PRESENTATION, ANALYSIS AND DISCUSSION 
The details of the data collected from Central Bank of Nigeria and National Bureau of Statistic from 

(1989 – 2008) for the study is presented in Table 1. 
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Table 1: Sectoral Composition of FDI in Nigeria, 1989–2008 (N MILLIONS) 

Year   Mining &              Manu -    Agri-     Transport Building         Trading &             Miscel- 

           Quarrying            facturing   culture   & Commu  & Con              Business            laneous 

                                    & Processing       -nication -struction          Services          Service 

1989 636.7   5,406.4   134.8  158.2  481.8   3,497.2     584.7                  

1990 1,091.6   6,339.0    334.7   240.5   743.6          1,710.4     -23.7   

1991  -810.0    8,692.4   382.8    373.2   1,471.6    1,452.2    682.0 

1992 6,417.2    9,746.3   386.4    391.5  1,406.6    1,482.5    682.2 

1993 27,686.9   12,885.1   1,214.9    426.4   71.2       1,864.5      22,638.0 

1994 26,680.0      14,059.9  1,208.5    429.6     1,707.0    2,247.6    24,381.1 

1995 56,747.3      27,668.8  1,209.0    374.8    1,553.0   2,990.7    28,848.0 

1996       56,792.3       29,814.3  1,209.0    485.6    1,864.3      3,668.7      28,766.7 

1997 59,221.4     31,297.2  1,209.0     672.6    1,259.8    3,625.7    31,046.2 

1998 59,970.5     34,503.9  1,209.0      689.2    3,888.3      10,460.5   41,689.5 

1999 58,855.4     36,282.1  1,209.0     820.3     3,995.9      10,927.3   42,100.4 

2000 60,710.9     37,333.6  1,209.0     820.3     3,995.9      11,201.3   42,237.6 

2001 61,611.9     37,779.6  1,209.0     955.3      4,211,9   12,016.3   43,657.6 

2002 61,611.9     39,953.6  1,209.0    1,736.3    4,293.9       12,317.0  45,509.6 

2003 61,809.1     45,719.4  1,209.0    2,890.5   4,545.8       14,457.3    49,056.5 

2004 62,145.7             102,995.8  1,209.0    4,281.1  5,194.1       20,242.4    53,571.2 

2005 80,789.4             133,894.5  1,209.0    5,565.4  6,713.3          26,315.1   69,642.6        

2006 105,668.4           212,729.0  1,209.0   8,291.0   10,461.1          41,309.3   102,780.0       

2007 132,085.5           219,512.0  1,329.9   10,758.2 12,030.2           47,505.7   129,277.1 

2008 140,497.1           229,764.6  1,397.2   11,383.3  12,702.5      50,194.9  140,370.1   

Sources: i Central Bank of Nigeria (CBN) Statistical Bulletin (2011). 

              ii National Bureau of Statistics (NBS) (2011) 

 

 

 

 

 

 

 

Table 2: Sectoral Analysis of FDI ( NMillions) in Nigeria, 1989 – 2008. 

Sectors                                                 N            Minimum        Maximum        Mean 

Manufacturing and Processing        20             5,406.4        229,764.6       63,868.9 

Mining and Quarrying                         20             -810.0          140,497.1        56,011.0 

Miscellaneous                                      20             -23.7            140,370.1        44,873.7 
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Trading and Business Services            20             1,452.2         50,194.9         13,974.3 

Building and Construction                   20               71.2             12,702.5         4,129.6 

Transport and Communication            20              158.2            11,383.3          2,587.2 

Agric, Forestry and Fishing                  20              134.8             1,397.2          1,044.9 

N= Nos. of years span 

Table 2 is the summary of Table 1 using Duncan Multiple Range Test of the Post Hoc Analysis to 

compute and arrange mean foreign investment to the various sectors. It indicates that the 

manufacturing and processing sector is the most highly favoured by the net flow of foreign 

investment. The minimum foreign investment of FDI to the manufacturing sector is N5,406.4, the 

maximum is N229,764.6 and the mean is N63,868.9, all in million naira. This result is in conformity 

with Yakub (2005) that the manufacturing sector attracts more FDI than other sectors of the economy. 

The minimum foreign investment of FDI to the mining and quarrying sector is N-810.0, the maximum 

is N140,497.1 and the mean is N56,011.0, all in million naira. These statistics place the mining sector 

as the second highest beneficiary of the FDI within the period under review.  

Similarly, agricultural sector got the least average of FDI followed by the construction sector, while 

the manufacturing and processing sector topped the table among the sectors as shown in Table 2. In 

other words, construction sector is the third least preferred of the sectors within the years under 

review. The investments in these sectors: manufacturing and processing, mining and quarrying, and 

miscellaneous are significantly greater than that of the construction sector. The investment in trading 

and business services is also greater than that of the construction sector but insignificantly. The 

minimum foreign investment of FDI to construction sector is N71.2, the maximum is N12,702.5 and 

the mean is N4,129.6, all in million naira. Although, the investment in construction sector is greater 

than that of the transport and communication and agriculture sector, but insignificant to them 

respectively. 
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              ii National Bureau of Statistics (NBS) (2011). 

Fig 1: FDI Inflow to the Economy from 1989 to 2008. 

Figure 1 reveals a sharp increase of the graph from 1999 to date. This is an indication that political 

stability is one of the major factor that determines the inflow of FDI in Nigeria. What this implied is 

that if the political atmosphere is sustained, there is high probability that FDI inflow multiplier effect 

would increase more than expected in the economy. Therefore, the stability of increase flow of FDI 

actually started from 1999 to 2008. This is a confirmation that political instability is one of the major 

hindrances to FDI inflow into Nigerian economy.  
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10.                                          FDI (N MILLIONS) 
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 Sources: i Central Bank of Nigeria (CBN) Statistical Bulletin (2011). 

               ii National Bureau of Statistics (NBS) (2011). 

11. FIGURE 2: FDI INFLOW INTO THE CONSTRUCTION SECTOR. 

Figure 2 reveals a high increase of foreign direct investment into the construction sector from 1999 to 

date. Even at that, the degree or rate of increase is  not encouraging knowing full well that for there to 

be presence of investors, there should be evidence of infrastructural facilities which cannot be 

provided only by the government savings. This can be appreciated better if one compares what goes 

into this sector (construction) and other sectors like manufacturing, mining and miscellaneous sectors 

respectively. However, Figure 1 and 2 respectively shows that there is a relationship between FDI 

inflow to the economy and FDI inflow to construction sector; because of the shape of both graphs. 

The implication of this is that, an increase inflow of FDI into the Nigerian economy would also lead 

to increase in the flow of FDI into the Nigerian construction sector directly or indirectly. 
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Sources: i Central Bank of Nigeria (CBN) Statistical Bulletin (2011). 

              ii National Bureau of Statistics (NBS) (2011). 

14. FIGURE 3: FDI INFLOW INTO MAJOR SECTORS OF THE ECONOMY. 

Figure 3 reveals that basically three major sectors: manufacturing & processing, mining & quarrying 

and miscellaneous sectors have a significant smooth inflow. This is not in favour of construction 

sector as shown in Figure 3. For example, in 2005 mining sector received N80,789.4, manufacturing 

sector received N133,894.5 while construction sector received N6,713.38 all in million naira. Also, in 

2008 mining sector received N140,497.1, manufacturing sector received N229,764.6 while 

construction sector received N12,702.5 all in million naira. From these two analyses, it shows that 

FDI inflow into the construction sector is low taking into consideration the uniqueness of the sector to 

other sectors of the economy. This therefore agrees with Oyinlola (2005); Yakub (2005) that there are 

challenges responsible for the low inflow of foreign direct investment in the Nigerian economy such 

as: lack of policy framework, bribery and corruption, militancy, insecurity, etc.. 
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Granger Test 

            Table 3: Summary of Granger Causality Test 

Direction of 

causality 

F Statistics        P    F Statistics                 P 

In Level form 2-Lags  4-Lags 

 

 

FDI→Const  12.9* 0.0019 8.92* 0.0010 

 

Const.→FDI 

 

In 1
st
 Differences 

 

11.52* 0.0015 5.90* 0.0008 

 

FDI→Const 10.79** 0.025 5.40* 0.009 

 

Const.→FDI 9.98** 0.022 4.90** 0.028 

Note: FDI stand for foreign direct investment, Const. stand for construction sector while *, ** and 

*** denote the rejection of the null hypothesis of unit roots at 10%, 5% and 1% significance 

levels respectively. Also, the null hypothesis of no causality is rejected if the F Statistic exceeds 

the critical values, or if P is less than 0.1. * and ** indicate respectively that ‗Granger-Causality‘ 

is significant at the 0.01 and 0.05 levels; that is 10% and 5% respectively. 

Table 3 shows the summary of the Granger Causality Tests results of the study. However, 

from this Granger causality tests results, the regression was run twice by setting lag = 2 and 

4. For comparisons, the causality tests were carried out in level form and then in first 

differences of the data. Therefore, according to Granger sense, it is evident from Table 2 in 

the level form, that FDI cause construction sector at second and fourth lag at 10% 

respectively while construction sector cause FDI at second and fourth lag at 10% 

respectively. Also, in their first differences, FDI cause construction sector at second lag at 5% 

and fourth lag at 10%, while construction sector cause FDI at second and fourth lag at 5% 

respectively.  

The results suggest that FDI is ‗Granger causing‘ the construction sector as well as 

construction sector is ‗Granger causing FDI (BI-DIRECTIONAL). The detailed print out of 

this Granger Test is shown in appendix B. The fact that FDI Granger-Cause construction 

sector goes to show that FDI is an important prerequisite and catalyst for sustainable growth 

and development as opined by Yakub (2005). Similarly, the fact that construction sector 

Granger-cause FDI goes also to show that the level of infrastructural facilities available on 

ground is also a prerequisite for attractiveness of foreign investors as opined by Oyinlola 

(2005); and Todero (2001). 
 

 

Conclusion 
This study has been able to identify the inflow of foreign direct investment (FDI) into the Nigerian 

construction sector and other key major sectors of the economy. It is believed that FDI inflow into 

construction would increase inflow of FDI into other sectors of the economy, if the democratic 

institutions are enhanced. A regression model was eventually developed to establish the relationship 

between FDI and construction sector. A highly positive correlation was established. It is believed that 
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this model will significantly act as indicator to monitor whether there is increase or decrease from FDI 

inflow to construction sector. Also, even though FDI impacted significantly on construction sector as 

shown according to Granger Causality Test, it also shown the Granger Causality Test at lagged of 2 

and 4, indicated that the causality is bi-directional, both at level form and first differences. 
 

Recommendations 

Based on the findings of this research, the following policy recommendations are proposed: 

Policy makers should enact laws that would enhance democratic institutions, examine the 

existing laws, removing the bottlenecks with a view to increasing foreign investment flow 

especially in the area of Construction Facility Investment (CFI), because no country can 

develop on her own with domestic savings without foreign investment. The universal remedy 

for solving Nigeria infrastructural deficit crisis is massive investment by both formal and 

informal sector of the economy into the construction sector of the economy as this will yield 

positive multiplier effects in all other sectors. The study therefore advice those in authority 

not to wait for foreign investors only as their investment in this sector can be an avenue for 

open invitation from foreign investors since construction activity can also cause foreign direct 

investment. 
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INFRASTRUCTURAL FACILITIES PROVISION AS A TOOL FOR RURAL 

DEVELOPMENT 
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The rural areas serve as producers of raw materials required in the supply chain of productive 

industries. It is worthy to note infrastructural gap in rural areas in Nigeria is enormous due to years of 

neglect. Absence of infrastructure within rural areas aid rural-urban population migration, increase in 

prices of raw materials and impacts on socio-economic growth of the country. This study examines 

the significance of infrastructure within a rural context focusing on Kajola Local Government area of 

Oyo State, Nigeria. The study employed survey research and analysis of secondary data. The findings 

of the survey reveals, infrastructure within rural communities are grossly inadequate. The implication 

of these findings explains underdevelopment evident in the study area. Thus, it is recommended that 

there is a need for government to commit significant investment into rural infrastructure in order to 

improve economic development of Nigeria. 

 

Key words: Infrastructure, rural development, rural infrastructural planning 
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EVALUATING THE EFFECTIVENESS OF MODERN METHODS OF 

CONSTRUCTION AS A PROJECT RISK MANAGEMENT STRATEGY USING 

HEATHROW TERMINAL 5 CONSTRUCTION PROJECT AS A CASE STUDY 
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Poor project performance is well documented in the UK construction industry and this is usually as a 

result of an ineffective project risk management strategy. Meanwhile Modern Methods of 

Construction has been seen to deliver astounding result on certain project objectives. This has being 

so clearly evident that it has led to the UK government actively promoting its use via various schemes 

and grants. Using the Innovation Diffusion Theory, this research effort evaluates the effectiveness of 

Modern Methods of Construction as a Project Risk Management strategy. After extensive literature 

review, a case study approach was adopted using a mixture of positivism and Interpretivism as 

research philosophy. The case study chosen was the Heathrow Terminal 5 construction project, which 

due to its size and complexity fits the description of a mega project. As the researcher is an 

environmentalist there was a high risk of bias hence the use of peer-reviewed (academic journals) 

secondary data to minimize that risk. The research found out that Modern Methods of Construction 

offers immense societal benefits as well as being an effective Project Risk Management strategy.  

  

Keywords: Modern methods of construction; project risk management; case study; Heathrow 

Terminal 5 

 

 

INTRODUCTION 

The aim of this research work is to evaluate the effectiveness of Modern Methods of Construction as a 

Project Risk Management strategy. Risk is the innate uncertainty present in a construction project 

(Chapman and Ward, 2005) and this is irrespective of the project‘s size (Santoso 2003). Risk is a 

fundamental decision factor (Qui 2009), an abstract concept (Swift and Callahan 2009), difficult to 

quantify (Haimes 2009), tricky to characterize and impossible to measure (Raftery 1994). Risk can be 

introduced in a construction project by any one of the following; uniqueness, complexity, change, 

assumptions, constraints, dependencies and people (Dinsmore & Cabanis-Brewin 2010). The 

construction industry is a high risk industry (Sears et al 2008) with complexity (Teo et al 2005); in a 

one-off environment (Zou 2007), it is plagued at the moment with lots of problems, some due to its 

nature and others due to its manner of practice. 

 
Problems due Its Nature:  

Using the Normal Accident Theory developed by Perrow (1984), due to the high risk and complexity, 

there tend to be high occurrences of accidents, cost overrun, time delays and failure in the industry 

and even Dinsmore & Cabanis-Brewin (2010) has noted that the complexity itself is a risk. Dubois 
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and Gadd (2002) discovered that the behaviour of the entire construction industry seems to be a 

response to this innate complexity. Due to the fact that construction projects are usually one-off 

events there tend to be less room for learning, one of the principles of PRINCE2 (TM) is learning 

from experience (OGC 2009). Sears et al (2008) believes that experience is at a premium in the 

industry. Strategic alliances are needed for innovation and creativity in the construction industry 

(Andersen et al 2004), Womack and Jones (2003) believes in integrated working groups in order to 

achieve quality but the adversarial nature of the construction industry (Adamson and Pollington 2006) 

makes this difficult to achieve. Saad et al (2002) believes that as a result of this adversarial nature the 

construction industry lacks a systematic and strategic approach to change. Höök (2006) proposed that 

in order to achieve quality in the construction industry one needs to take into account the construction 

culture i.e. the technical and social context of the industry. Numerous studies e.g. Mohamed and 

Srinavin (2002), European Agency for Safety and Health at Work 2004 report, Jergeas 2009 and 

many others have talked about the need to improve working conditions on-site to improve 

productivity; the very nature of the traditional construction methods does not allow this (Latham 

1994,Egan 1998). Mincks and Johnston (2004) observed that site access and all that is involved with 

such access e.g. dust and noise generated, is a risk factor especially in urban construction sites, the 

current nature of the construction industry really has no solution for that problem. With increasing 

environmental awareness and action (Moavenzadeh 1994) this problem keeps increasing and 

mounting pressure in the industry. 

 

Problems due to Its Manner of Practice 

Weather is a serious risk factor in the construction industry as it reduces construction times (Maas & 

Eekelen 2004) causing delays which has cost implications and reduces the quality of construction 

material (Illston 2011). The construction industry and its supply chain is too fragmented (Pan et al 

2004) and this perpetuates division (Burwood and Jess 2005) leading to a lack of research into best 

practices and methods perpetuating a dearth of innovative techniques. On the construction site there 

seems to be a lack of accountability regarding safety of personnel with the main contractor 

thinking/believing that the sub-contractor is responsible for his staff‘s safety (Wilson and Koren 2006) 

and this constitute a risk factor (Teo et al 2005). The Office of National Statistics report notes an acute 

shortage of skilled workers in the construction industry (Ruiz 2004) and this is confirmed by many 

practitioners in the industry (Ejohwomu, 2007). The sub-contracting nature of the industry 

exacerbates the problem as training is usually not provided to sub-contractors. This lack of skilled 

personnel also rears its head in the project‘s quality issue (Burwood and Jess 2005) as without skilled 

personnel you cannot produce quality products. Singh (2001) discovered that this quality issue is  

particularly observed in the roofing aspect of the construction industry. Jaillon et al (2009) elucidated 

that the skills and competence of onsite workers strongly determines the quality of the output of 

traditional construction method, so to be able to deliver quality products there has to be a paradigm 

shift (Chen et al 2010). Holt (2001) discovered that proper communication between construction staff 

and senior management leads to improved safety standards but the industry‘s  nature of ―multi-layers 

of contractors‖ (Langford and Retik 1996) makes this almost  impossible to achieve. 
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Research questions: 

There is need to understand how Modern Methods of Construction compares with traditional methods 

of construction in terms of cost, time, quality, safety and sustainability issues in a project. And this 

research effort, which stems from the pressing need in the construction industry to improve 

performance and deliver successful projects in terms of cost, time, quality, safety and environmental  

sustainability hopes to achieve its set aims by exploring the following research questions: how 

effective is the use of Modern Methods of Construction in mitigating various risks and/or issues in a 

mega construction project? what impact on a mega construction project‘s objectives do Modern 

Methods of Construction have? are Modern Methods of Construction necessary or should traditional 

methods be executed properly? Answers to these questions will help clarify and present the benefits  

and/or non benefits of Modern Methods of Construction.  

Here in the introduction Project Risk is briefly defined, and then the problems in the construction 

industry are stated alongside the aim and research questions of the research are revealed. Next is a 

review of relevant literature followed by research methodology, data analysis and conclusions.  

 

LITERATURE REVIEW 

The most famous and probably the earliest building constructed using a modern method of 

construction in the UK is the Crystal Palace in Sydenham (Hobhouse 2004). The choice of materials 

used in its construction was driven with sustainability in mind (Hobhouse 2002).  

It was assembled to house the Great Exhibitions in Hyde Park in 1851 (Hobhouse 2004). Constructed 

totally off-site using prefabricated materials suitable for recycling and transported to Hyde Park where 

it was assembled and used. After the Great Exhibition it was then transported to an entirely different 

location which clearly fulfils the definition of Modern Methods of Construction according to the 

National Audit Office (NAO 2005) and the Housing Corporation (HC 2003).  

After the Second World War and the slum clearance of the 1960s a lot of houses were built using 

Modern Methods of Construction in order to cope with the existing high demands (POST 2003). Due 

to the quality of materials used and poor skills of the workers then these houses were found to be of 

poor standards and design problems led to stigma attached to those types of houses (POST 2003).  

Modern Methods of Construction were also used to build houses for the ―Homes fit for Heroes‖ 

campaign in 1919 (Russell 1981) and with the government of the day not keeping its original promise 

of the number of houses to be built just added to the negative public attitude toward MMC (Merrett 

1979). 

A version of Modern Methods of Construction i.e. Off-Site Manufacturing developed in the US after 

taking a cue from the Henry Ford standard production line for car manufacturing, that idea spread into 

the construction industry (Azman et al 2010). In Japan after the President of Toyota spent three 

months in a factory in the US, the idea took off massively (Womack 1990; Gana 1996).  Now UK and 

even US researchers are learning from the Japanese (Taylor et al 2003). 
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Definitions 

Definition of Modern Methods of Construction (MMC) varies greatly and there is even confusion 

amongst practitioners in the construction industry of what constitutes Modern Method of Construction 

(Windle 2004), leading to a sense of frustration amongst suppliers (Goodier and Gibbs 2007).  Wong 

et al (2003) is of the view that the precise definition of MMC is dependent on the users‘ experience 

and understanding, in other words it is personal. Modern Method of Construction consists of the 

following but not limited to these:  

• Off-Site Manufacturing/Off-Site Construction; 

• Off-Site Fabrication (Prefabricated); 

• Volumetric Construction (Modules or Modular Construction); 

• Panellised Construction; 

• Hybrid (Mixture of both Volumetric and Panellised); 

• Sub- Assemblies (Pre-Cast Concrete Foundation); 

• Site-Based Method of Construction (SBMC) e.g. TunnelForm, Gluelam e.t.c; 

• Factory Built/Assembled; 

• Off-Site Assembly; 

• System Building. 

 

MMC is a term coined by the Office of the Deputy Prime Minister (ODPM) (Goodier and Gibbs 

2007) and adopted by other governmental bodies is used to denote ―Non traditional designs‖ 

(Kempton 2010). MMC are described as those methods of construction which provide an effective 

product management procedure in providing more products of superior quality in shorter timeframes 

(Home Builders Federation). MMC comprises several methods of construction both off-site and on-

site and even innovative traditional construction (Goodier and Gibbs 2007). Kempton and Syms 

(2009) simply say it is a generic term for a variety of construction methods that are not the usual 

traditional methods. Burwood and Jess (2005) just believes that it is an evolution in techniques, used 

in the construction industry, that has taken place, as has occurred in other industries though at a much 

slower pace, and feel the need not to place much emphasis on it but that it should be renamed as ―Best 

Practice Method of Construction‖ to reflect this evolutionary process. MMC is a radical change in 

thinking or paradigm shift from the old/tradition methods of construction and this is what Sir Egan 

proposed in his report: Rethinking Construction in 1998. 
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Benefits of MMC 

MMC offers a subsequent boost in predictability of the construction process (Sparksman et all 1999; 

Gibbs 1999) a key benefit for BAA as research has shown ―earnings disappointment adversely affects 

stock price‖ (Liu and Peng 2006). MMC has been identified as one of the keys to improving the 

construction industry‘s performance by both the Australian construction industry (Hampson and 

Brandon 2004) and by various UK government reports e.g. the Egan Report ―Rethinking 

Construction‖ (1998).  Raysford (2000) believes it is ―one of the key ingredients to changing 

construction culture‖ and achieving improvement in performance.  

Numerous interviews involving construction industry practitioners and questionnaire surveys with 

stakeholders have proven and documented the increasing and copious benefits of MMC (Taylor et al 

2009). Examples of those studies are Johnsson and Sardén 2008; Blismas et al 2006; Gibb and Isack 

2003; Finnmore 1989; Herbert 1978). A major characteristic of a project is its uniqueness; hence the 

benefit that could be derived from its use of MMC is dependent on the specific conditions on that 

construction project (Blimass et al 2006). They also believe that the decision-making process on the 

use of MMC in a construction project is complex due to interdependencies.  

There are sectors where standardisation is particularly suited e.g. schools, hospitals, hotels and 

University Halls of Residence and MMC is most appropriate for delivering such harmonised 

performance products (Burwood and Jess 2005). Wong et al (2003) is of the view that it is best for 

projects with a high degree of repetitiveness. Policies, especially those of the government, help in 

promoting certain techniques (Burwood and Jess 2005) and this has been with the case of MMC 

where the ODPM used several initiatives and grant schemes to establish the development of MMC 

(Goodier and Gibbs 2007). The application of MMC has the potential of becoming self-propagating 

over time hereby achieving economic of scales to the benefit of all stakeholders (Burwood and Jess 

2005). 

Burwood and Jess (2005) believe that increasing pressures and new legislations on environmental 

sustainability will enhance the viability of MMC. The view of Maas & Eekelen (2004) is that the use 

of a new system is dictated by the environment. Uniform quality standards are easily achievable in a 

factory environment and this provides an even greater impetus for the use of MMC (Burwood and 

Jess 2005). Wong et al (2003) reflects that MMC offers flexibility in architectural finishes when 

compared to traditional construction methods. Lack of stability in the construction industry is a major 

issue (Nolan 1996) MMC will help promote the attractiveness of the industry with the provision of 

more stable jobs hence enhancing the prospect of a career in the construction industry (Burwood and 

Jess 2005). 

MMC has in the past been linked to poor quality buildings and social segregation (Goodier and Gibbs 

2005b; Pan et al 2006), Goodier and Gibbs (2007) believes that if this association persists then it will 

face acceptance issues from stakeholders leading to an inevitable failure. There have been numerous 

studies and surveys looking at the potentials of MMC with a view to improving its performance and 

that of the entire construction industry (Goodier and Gibbs 2007).  

Goodier and Gibbs (2007) are of the view that improved education, better communication and shared 

experience are necessary to bring all stakeholders together and help the promotion and growth of 
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MMC. Contrary to expectation the proponents for the use of MMC in a construction project seem to 

be all stakeholders in that project according to a survey carried by Goodier and Gibbs (2007) as 

shown in Figure 1. This illustrates an increasing awareness of the benefits of MMC. 

 
Figu

re 1: 
Propone

nts of 

use of 

MMC 

(Adopte

d from 

Goodier 

and 

Gibbs 

2007). 

 

 
Goodier 

and 

Gibbs 

(2007) 

survey indicates that there is a strong view amongst current stakeholders in the construction industry 

that there is a growing need for MMC though due to negative perception they are not taking 

advantage of it at the moment. And this is confirmed by other surveys done by Venables et al (2004), 

and RGU (2002). Various tools and strategies e.g. marketing, case studies and live examples are been 

used to promote the use of MMC by suppliers (Goodier and Gibbs 2007).  

With close to 80% of the workforce involved in the construction industry lacking formal qualification 

(Dainty et al 2004), MMC offers a golden opportunity to engage and educate thousands of people who 

will be working in factories and on-site with great social benefits and this has already begun as shown 

in the survey done by Venables et al (2004) .  Shortage of skilled labour has been identified as an 

issue in the construction industry in the UK (Dainty et al 2005) and this encourages the use of MMC 

as shown in the survey done by Goodier and Gibbs (2007) but Clarke (2002) found out that a skilled 

workforce is needed in the first place for innovations such as MMC to occur. This presents a sort of 

catch 22 situation for the construction industry.  

Wong et al (2003) believe that traditional methods of construction have reached the end of its tether 

with little room for improvement due to its profound reliance on various trades integrating effectively 

in a sequence. Though MMC is widely used in new builds, there seem to be a great potential in the 

refurbishment and repair market (Goodier and Gibbs 2007). Kempton and Syms (2009) notes that the 

use of MMC helps increase the thermal performance of a building saving running cost in the process 

and definitely reducing bills. For the benefits of MMC to be fully realised there need to be a 

systematic and strategic integration of its risk management techniques especially at the design stage 

(Pan et al 2004).   
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RESEARCH STRATEGY 

The research strategy adopted was that of case study as MMC is a relatively new area of research in 

which the use of case studies is preferred (Eisenhardt 1989). Yin (1981) likens the case study 

approach to that of an experiment and/or simulation and notes it uses a mixed method of data 

collection. Its major strengths are in its flexibility and ability to take in large amount of information at 

the same time (Masser and Williams (1986). Since the research looked at the whole construction 

project of Heathrow Terminal 5 it can be said to have a longitudinal Time Horizon. Yin (1989) 

suggest that in answering research question of the ―how‖ and ―why‖ nature you use a method that 

looks over a long period in a case study.  

The Data Collection Method used was secondary data that was peer reviewed i.e. from academic 

journals. Blimass et al (2006) advocates the use of secondary data in construction management 

research though they accept that it could be ―fraught with methodological dangers‖. As there is great 

difference in the use of MMC nationally, the use of secondary data is recommended by Saunders et al. 

(2009).  Also as the researchers have love for the environment, there is risk of bias hence the use of 

peer reviewed journals. Tuckett (2003) notes that the use of secondary data has produced some 

impressive practical work in sociology while Kenly (1998) believes that the construction industry 

does not make sufficient use of existing data. 

 
Limitation of research  

1) Connaway and Powell (2010) has discovered bias as one of the major limitation in a research work. 

Conscious of this fact, the researcher has been on the lookout for bias in the dissertation in the hope of 

reducing it.  

2) In the area of data collection the researcher tried to use a mixed method i.e. primary and secondary 

data but this was not possible due to time factor and also due to the fact that a new construction 

project has started on the Heathrow Terminal 2 and most of the participants of the Terminal 5 project 

are involved in it.  

3) The research only looked at Heathrow Terminal 5 i.e. had only one case study. Saunders et al 

(2009) and others advocated the use of multiple case studies.  

4) As the dissertation is an academic research it had limitations in particular about the resources that 

can be used. Academic work definitely can NOT use newspaper and/or news magazines to gather 

information. 
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PROJECT RISK FACTOR FACED BY HEATHROW TERMINAL 5  

Cost Overrun 

Executing a construction project within budget is one of the objectives of project management (Chen 

and Partington 2004). Iguma (2010) lists cost as one of the task factors in a project. Cost effectiveness 

is a major requirement in project risk management strategy (Ward 1999). Lack and/or poor cost 

management is one of the prioritised management factors that contribute to project failure (Terry 

2010). BAA knew from researching other projects that there was a high risk of cost overrun (Gil and 

Tether 2010) and they had to come up with innovative solutions to minimize and/or reduce the risk. 

Nobody wants nasty surprises, most especially BAA who as a publicly-quoted company had their 

reputation to protect, since it was linked at that time to their share price. 

 

Example in case study: 

An example of the cost certainty is discussed in the Civil Engineer's Handbook of Professional 

Practice 2011 in which the use of MMC in the construction of the external stairs meant that the 

construction time was reduced by five weeks and a savings of about £250,000 made (Hansen and 

Zenobia 2011).  

Time Delays 

Traditionally time is seen as one of the indicators of project success (Shenhar et al 2002), while they 

are of the view that it shouldn‘t be a case of ―one size fit all‖, Shenhar and Dvir (2007) emphasised 

that in a time critical project ―failure to meet time goals means project failure‖. Heathrow Terminal 5 

had to be ready on time or else BAA would have suffered serious reputational damage. Executing a 

mega construction project, with its attendant complexity, uncertainty and dynamism in its 

environment, within a specified time frame is very difficult (Kartam 1999), but through the use of 

MMC BAA was able to overcome that. 

 

Example in case study: 

An example in the case of Heathrow Terminal 5 construction of decreased construction time is 

discussed in the book Heathrow Terminal 5: History in the Making by Sharon Doherty. The roof that 

was built using MMC in Yorkshire was tested prior to installation in Heathrow. Here the construction 

staff not only learnt the sequencing and tolerance required but they also identified 125 errors which 

were rectified before leaving Yorkshire (Doherty 2008). This error identification not only led to faster 

installation times but also allowed the entire construction project to make up for time lost due to the 

bad weather of 2001/02 (Potts 2008). The speed in construction time was illustrated in several stories 

of pilots being disorientated have left one day and returning the next to find a 40m high building in 

place (Doherty 2008). By the time the roof was erected on site the 5500 electrical and mechanical 

components were ready to be installed straight away having being prefabricated off-site (a MMC) 

leading to massive time savings (Doherty 2008).  
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Quality 

BAA set an ambitious target to build a world class facility (Doherty 2008) and that in itself 

immediately demands high quality management to meet up with such expectation. As can be seen 

from this survey quality is the top reason people choose MMC and this view is supported by the other 

surveys. 

Example in case study: 

As shown in the previous example BAA was able to test the roof for errors and defects before 

installation, this was possible due to the fact that it was constructed using MMC. All 5500 mechanical 

and electrical components were tested and checked for errors and defects prior to installation hence 

ensuring quality products were delivered.  

 

Safety 

Construction projects in Europe and in the world in general have been found to have high workplace 

accidents rates. For example in Europe, construction accounts for just 10% of working population yet 

claims 15% of workplace accident (Loosemore et al 2006) and here in the UK it accounts for a third 

of all workplace death (HSC 2003).  

Example in case study: 

The safety record of the Heathrow Terminal 5 construction project is remarkable, it had a total of two 

fatalities rather than the predicted six (Riley 2005) but the most striking is the accident rate which was 

four times better that the industry record (Doherty 2008).  

Tony Douglas (Managing Director of the T5 project) stated that if Heathrow Terminal 5 had been 

built using the traditional method of construction it would have needed 7000 more workers on site 

(Hansen and Zenobia 2008) and using the Normal Accident Theory described below it would have 

resulted in more accidents and possibly more fatalities.  

4.5 Environmental Sustainability  

Due to environmental concerns, political pressures and the activities of environment activists, who are 

technically stakeholders in any mega construction project, environmental issues and sustainability in 

the construction industry is now a major issue worldwide (Jaillon et al 2009) and as a major consumer 

of energy and natural resources (Burwood and Jess2005) it is imperative that the construction industry 

is involved in achieving sustainable development (UNEP 2003). Impact on the environment was the 

major reason for objection to the construction of Heathrow Terminal 5 by local residents and by 

environmentalists (Riley 2006), hence BAA again had to come up with a solution that would impact 

minimally on the environment.   

Example in the case study: 
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In the construction of Heathrow Terminal 5 environmental concern was an issue due to the objections 

as discussed above and also due to the fact that there were vehicular restrictions placed on the project 

and the site had only one viable entrance (Hansen and Zenobia 2008). If traditional methods of 

construction were used it would have meant a 40ft vehicle using that entrance every 40seconds or 

there about, a statement made by Tony Douglas the Managing Director of the T5 project. The use of 

MMC in the construction of the aircraft stands and pavement areas in Heathrow Terminal 5 project 

lead to a 25% reduction in bulk material required (Potts 2008) which lead to a decrease in vehicular 

traffic bringing in the materials. 

 

CONCLUSIONS 

Innovation Diffusion Theory purports that the level of adoption of an innovation and/or technique is 

determined by the clarity of its benefits (Rogers 2003) and this view is supported by Crowley (1998) 

who notes that participants in the construction industry will only adopt new technologies and/or 

innovations if these are seen to be beneficial. The construction industry has a poor reputation for 

performance delivery (Goodier and Gibbs 2007) and for it to remain competitive it most embrace new 

technologies and be willing to innovate. Though Andersen et al (2004) noted there are difficulties in 

introducing new technology to the construction industry, Doherty (2008) makes mention of the fact 

that ―the market is a powerful agent of change‖ so really the industry has little or no choice but to 

innovate since the market is demanding better quality and performance. This research was undertaken 

to highlight the immense benefit of Modern Methods of Construction mainly from a project risk 

management perceptive.  After reviewing relevant documents and analysing pertinent data from peer 

reviewed journals the following findings were made: MMC offers budget certainty; time certainty; 

improvement in quality over traditional methods; records less accidents and fatalities; and effective in 

tackling the issue of waste which has cost benefits since waste disposal has cost implications. 

Consequently, this research supports the effectiveness of MMC as a Project Risk Management 

Strategy in terms of cost, time, quality, safety and environmental sustainability - the implication being 

that organizations need to speed up their uptake of MMC to remain competitive in a global and fast 

changing world. 
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