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FOREWORD 

The organising committee of the 2nd School of Environmental Technology International 

Conference is pleased to welcome you to Federal University of Technology Minna, Niger 

State Nigeria. 

 

The conference provides an international forum for researchers and professionals in the 

built and allied professions to address fundamental problems, challenges and prospects that 

affect the Built Environment as it relates to Contemporary Issues and Sustainable Practices 

in the Built Environment. The conference is a platform where recognised best practices, 

theories and concepts are shared and discussed amongst academics, practitioners and 

researchers. The scope and papers are quite broad but have been organised around the sub-

themes listed below: 

 

 Architectural Education and ICT  

 Building Information Modeling  

 Construction Ethics  

 Energy efficiency and Conservation  

 Environmental Conservation 

 Facility Management  

 Green Construction and Efficiency 

 Health and Safety Issues  

 Information Technology and Building 

Maintenance  

 Information Technology and 

Construction  

 Information Technology and Design 

 Innovative Infrastructure 

Development  

 Resilient Housing Development  

 Smart Cities Development 

 Social Integration in Cities  

 Sustainable Building Materials 

Development 

 Sustainable City Growth 

 Sustainable Cost Management  

 Sustainable Property Taxation  

 Sustainable Architectural Design  

 Sustainable Urban Transportation 

Systems  

 Theory and Practices for Cost 

Effectiveness in Construction 

Industry  

 Urban Ecology Management 

 Urban Land Access 

 Disasters, Resilient Cities and 

Business Continuity 

 

We hope you enjoy your time at our conference, and that you have the opportunities to 

exchange ideas and share knowledge, as well as participate in productive discussions with 

the like-minded researchers and practitioners in the built environment and academia. 

 

 

Local Organising Committee 

School of Environmental Technology International Conference (SETIC) 2018 

APRIL 2018 
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opportunity to create awareness about programmes and events at the participants’ individual 
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A. Fapohunda, (Editor-in-Chief: International Journal of Sustainable Energy Development 
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It is important to appreciate the roles and efforts of the following people for their selfless 

and very significant contributions made towards the successful organization of the 

conference: Oyetola Stephen, Alonge Olubunmi, Lynda Odine, Adedokun John, Idowu 

Oqua, Bamidele Eunice and Muhina Lami (for being available to run around at very short 

notice),  

The organisation of this conference would not have been this easy without dedicated 

individuals offering to serve. My heartfelt gratitude goes to Dr. Taibat Lawanson, Dr. R.A. 

Jimoh, Dr. L.O. Oyewobi, Dr. N.I. Popoola, Dr. Lekan Sanni, Dr. I.B. Muhammad, Dr. A.A. 

Shittu and Dr. A. Saka for their unflinching support all through the process. 

It is our sincere hope that this conference will serve as a forum for the advancement of 

research in the urban sphere towards achieving a sustainable environment. It is our sincere 

believe that academics and professionals in practices will continually participate in this 

forum. 

Worthy thanks goes to the members of the Local Organising Committee for the tireless 

effort. The success of the conference goes to these wonderful people. You have made SETIC 

2018 to ROCK. 

Once again I wish to thank you all for creating time out of your busy schedule to attend this 

conference. Please do enjoy your stay at Federal University of Technology Minna, and the 

city as a whole. Ensure that you make use of the different fora created throughout the 

conference to build new relationships for the future and strengthen existing relationships. I 

look forward to seeing you all in future. 
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PROFILE OF KEYNOTE SPEAKERS 

SETIC 2018 organisers wishes to thank our keynote speakers for accepting to create time to share from their 

rich wealth of knowledge and interact with delegates and participants on varied issues being examined at this 

year’s conference. A brief profile of each keynote speaker is provided here, this would allow for future 

interaction and networking with them. 

 

Prof. ZUBAIRU, Stella Nonyelum 

Federal University of Technology, Minna 

Academic Qualifications: PhD (Building Maintenance, 1999); MSc (Facilities 

Management, 1989); BArch (Architecture, 1980). 

Professional Registration: Registered Architect with Architects Registration Council of 

Nigeria (F/483, 1985); Member, Nigerian Institute of Architects; Member, International 

Federation of Facilities Managers. 

Contact email stellazubairu@gmail.com; stellazubair@futminna.edu.ng 

 
Prof Stella Nonyelum Zubairu is a lecturer in the Department of Architecture, School of 

Environmental Technology, at the Federal University of Technology, Minna, Niger State, 

Nigeria. She obtained a second class upper division degree (BArch) in Architecture from the 

University of Nigeria, Enugu Campus in 1980. She served in the National Youth Service 

Corps in Niger State Housing Corporation, Minna, after graduation (1980 -1981), then she 

worked briefly for a private architectural firm, SWACON, in Lagos before joining the Niger 

State Ministry of Housing and Environment in 1983 as an architect II. The Ministry later 

merged with the Ministry of Works and was renamed Ministry of Works and Housing. She 

rose through the ranks in the Ministry and reached the position of principal architect. During 

this time, she was involved in many projects in the State including the design and 

construction of the Government House, extension of the Governor’s office, supervision of 

all health projects in the State and later the design and construction of the Old Peoples’ Home 

and other social welfare projects in the State. In 1988, she was granted study leave to go to 

Strathclyde University, Glasgow, where she obtained an MSc degree in Facilities 

Management in 1989.  In 1991 she left the Ministry to join the Federal University of 

Technology, Minna as a lecturer I. In 1995 she was granted a study fellowship to study for 

her PhD at the University of Lagos which she completed in 1999 with a PhD in Building 

Maintenance. She was appointed Head of the Department of Architecture, Federal 

University of Technology, Minna (1999 – 2006). She was promoted to the rank of professor 

in October 2006. She served as Deputy-Dean Postgraduate School (2008); then she was 

appointed as Director, Centre for Human Settlements and Urban Development (2008 – 

March 2011) in the same University. She was then appointed Dean of the Postgraduate 

School (March 2011 – March 2015). 
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RESIDENTIAL PROPERTY INVESTMENT 

RETURNS INEQUALITIES IN ILORIN 
 

1A.S. Adeogun, 2M.B. Nuhu, 2N.B. Udoekanem, 2N.I. Popoola, 2M.B. Wahab, &  
3W.O. Shittu 

1 Department of Estate Management, University of Ilorin 
2, Department of Estate Management and Valuation, Federal University of Technology, Minna 

3Federal Polytechnic, Birnin-Kebbi 

 

One of the important investment decisions is the issue of realisation of the returns on the capital 

invested. Critical decision on increase of returns in property investment as well as factors which 

determine the level of returns and impact upon the attractiveness of a residential property investment 

allows capital owners to make effective and rational investment decisions. This study investigates, 

the influence of infrastructural facilities on residential property investment returns in Ilorin, Nigeria, 

The sample frame for the study is 762 across the selected neighbourhoods in Ilorin and the Cochran 

(1963) formula calculation was adopted to arrive at 317 as sample size. The data collected was subject 

to quantitative analysis with data handling techniques using; Co-efficient of Variation, Mean, 

Standard Deviation and Sharpe index to test the relationship between the average return, annual 

income of residential property in Ilorin. The study revealed a high positive linear correlation between 

infrastructure and the residential property investment returns; an indication that the infrastructure 

reasonably predicts residential property investment returns. The study also demonstrated that the 

availability of functional urban infrastructure leads to property gains which relatively create high 

residential property investment returns. 

Keywords: Residential Property Investment, performance, Returns and Infrastructure. 

 

INTRODUCTION 

The significance of infrastructure in an urban economy cannot be downplayed because it 

plays a vital role in the growth and development of any urban setting and this in-turn creates 

attraction for all forms of investments with the inclusion of real estate investment. 

Development of property investments performance indicators such as value indices, yields 

and total returns promote improvement in the analysis of the residential property investment 

returns to a large extent and the effects of infrastructure creates one of the platforms upon 

which the profit or returns on real estate investment stands. All over the world, lack and 

inadequacy of infrastructure is among one of the worst nightmares bedeviling real estate 

investment because it has the capability to erode the value of corporate earnings in form of 

returns on investment and devalue the purchasing power of the real estate investors. 

Tomlinson (2001) 

Bello (2006) Property investment is a real property that has been purchased or by way of 

construction with the intention of earning a return on the investment either through rent, the 

future resale of the property, or both. An investment property can be a long term endeavour, 

such as an apartment building, or an intended short term investment in the case of flipping 

(where property is bought renovated and sold at a price). John (1998) Property investment 

is like any other investment, the goal is to generate profit. In real estate, the goal is achieved 

through income (rent for example) or through a profitable sale of the constructed or 

renovated ones. Returns on property investment indicate the percentage of the invested 

money returned to a property investor after the deduction of associated costs.  
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Other property investment indices are, price base index, level and type of information index 

and market capitalisation index. The returns on property investment on the other hand, is 

dependent upon many characteristics associated with that property such as physical 

characteristics of property; location of the site in relation to employment centers and other 

facilities, accessibility and economic characteristics of neighborhood. There is realization 

that real estate is a major source of capital appreciation and a good hedge against inflation, 

the real estate market is coming close in popularity and importance to the money and capital 

markets. Empirical studies have also suggested that one of the principal reasons investors 

favour property investment relative to other investment media has been attributed to the 

superior investment performance (Coyne et al. 1980; Ibbotson & Siegel, 1984; MacGregor 

1992; Anushree 2013, & Hoesli and MacGregor, 2002).  

It is on the above premise that, this study examined the relationship between the availability 

of infrastructure and real estate development for investment purposes in Ilorin the Kwara 

State Capital. This is done to determine, mostly, the effect of infrastructure on residential 

property investment returns in some selected neighbourhood in Ilorin.  The low performance 

of residential property investment returns is attributed to inadequate infrastructure. In other 

word, the property investment indices already developed have not adequately captured the 

condition of infrastructure in the selected areas. The returns on residential property 

investments cannot be viewed as being sustainable due to inherent problem of inadequate 

and functional deficiency in housing infrastructure.  

This study covers residential properties developed for investment purpose in some selected 

neighbourhoods of Ilorin. The study area is categorised into low, medium and high densities 

residential areas and nine residential neighbourhoods are chosen. This study is restricted to 

residential properties meant for investment purposes in Ilorin for the period of 2008 to 2017.

 
Figure 1: Map of Kwara State showing Ilorin, the State Capital 

Source:  Kwara State Bureau of Land and Housing, (2017) 

The Concept of infrastructure 

Ajayi (1998) asserted that investment is the act of laying out money or capital in return for 

a future reward. He further explained that the anticipated reward from investment may be in 

form of an income flow or by the receipt of a single capital sum or a combination of both; 

and that investment may not guarantee returns and it may not involve the investor in 

furthering action to obtain returns. According to Ogbuefi (2002), investment can be seen as 

parting with present capital in return for future income. Essentially the primary purpose of 

investment is the future income. The income an investor expects from an investment can 

take two basic forms; income earned in form of interest, dividends and profits realized from 

appreciation in value and rents from the investment. Ogbuefi (2002) also classified 

investment into two; financial assets and non-financial assets.  Investment, as indicated by 

Olujimi and Bello (2000) is expenditure of an existing capital sum in anticipation of future 

benefits. If the benefits are measured in monetary term it may be in form of annual income 

if the investment is retained; or profit on the sale of such investment. For the analytical 

purposes, the return of benefits from most investments is measured in monetary terms. 
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return. Total return accounts for two major categories of income including interest paid by 

fixed-income investments, distributions or dividends and capital appreciation, representing 

the change in the market price of an asset. 

Total return is the amount of value an investor earns from a security over a specific period, 

typically one year, when all distributions are reinvested. Total return is expressed as a 

percentage of the amount invested. For instance, a total return of 29% means the security 

increased by 20% of its original value due to a price increase, distribution of dividends (if a 

stock) coupons (if a bond) or capital gains (if property investment or fund). Total return is a 

strong measure of an investment’s overall performance (Shipley, 2000; Nweke, 2000). 

𝑇𝑜𝑡𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛 =
𝐶𝑉𝑡 − 𝐶𝑉𝑡−1 +  𝑁𝐼𝑡

𝐶𝑉𝑡−1
                                                     

Income Return 

Income return is that portion of a fund’s total returns that was derived from income 

distributions. Income return will often be higher than capital return for bond fund and 

property investment but typically lower for stock funds. Adding the income return and the 

capital value return together will produce the fund’s total return. It also represents the 

percentage of the total return generated by the income from property, funds, or account 

operations (Oyenuga, 2006). Shipley (2000) postulated that, in property investment analysis, 

the volume of the cost incurable and expected returns analysis are of paramount importance 

because they necessitate actual investment planning. Planning concerns the future of the real 

estate investment and the decisive factor are usually sale, lease, and letting. 

Urban Infrastructure and Property Investment Returns 

Hammer et al (2000) stated that the provision of adequate infrastructure is central to property 

investment values. Johnson et al., (2005) opined that one of the determinants of property 

investment value is infrastructure, the contribution of infrastructure results to capital or value 

appreciation in property investment. Corgel et al. (1998) asserted that infrastructural projects 

abandonment would always affect property investment values in the vicinity. Infrastructure, 

such as water, energy, roads development, transport networks, information, and 

communication technology for sustainability and these urban services also positively 

influence the value of real estate as they improve housing conditions and quality (Famuyiwa 

and Otegbulu, 2012). 

Ajakaiye (2008) revealed that the presence of facilities in a building cause high preference, 

keen competition for properties and thus, high rental values, while the absence of facilities 

results in low patronage, disincentive to people, attraction of poor tenants and consequently, 

low rental values. Donald (2007) were of the view that when infrastructure works, 

productivity and labor increase; when it does not work, economic renewal can be postponed 

or even halted. Ge and Du (2007) opined that property returns is an essential aspect of 

property markets worldwide and determined by a variety of infrastructural factors and the 

determination of those factors is a significant part of property valuation.  

The findings from previous studies have given credence to infrastructure as a life engine to 

real property investment and it is central to property investment value. The several findings 

and submissions from empirical studies on infrastructure and property investment gave clear 

cut evidence that, there is strong significant relationship between the infrastructure and rent 

on property investment (Ajibola et al. 2013, Olujimi & Bello, 2009; Olujimi, 2010, Gatauwa 

& Udoka, 2014; Walter, 2009; Samjay, 2013; Ian, 2012;  Ajayi et al., 2014) but this study 

used analyse differences in returns residential properties across the studies areas which 

previous studies are yet to be addressed. 

 

RESEARCH METHODOLOGY 

The target population for this study comprises of residential properties in Ilorin which are 

mainly owned for investment purpose and which are capable of generating income to the 

property owner or investor in form of rent and sale. The sample population is the of 

residential-rental properties in the selected areas in Ilorin. The residential properties include 

two and three bedrooms which are bungalow as the case may be. The numbers of residential 

apartments were collected through physical survey of the selected neighborhoods. First, the 

total number of houses in the selected neighbourhoods was collated from the number of 
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registered houses with the Power Holding Company of Nigeria (PHCN) in each of the 

neighbourhoods of the study areas after which Ground-truthing was carried out to update 

and verify the data from PHCN, along with identification of residential rental properties 

within each of the selected neighborhoods across the study areas. The sample frame for the 

study letting and sale transactions are 3,419 and 702 respectively across the selected 

neighbourhoods. Cochran (1963) formula for sample size calculation was adopted; in order 

to have a good representation for the study areas. The model is described below:    

n0  =  Z2pq 

      e2 

where n0 represent sample size, N represents population size, p represents 95% confidence 

level of the population, q = 1-p, e represents acceptable error, Z = 1.96 which is referred to 

as the standard normal deviation. Therefore, the sample size for the 762 letting transactions 

and 317 sales transactions were sampled across 23 registered firms in Ilorin (NIESV, 2016).  

Mathematically, the analytical methods used are expressed as follows:  

Total Return = 
(𝐶𝑉1−𝐶𝑉0)+𝑅

𝐶𝑉0
 

Income Return = 
𝑅𝑒𝑛𝑡

𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒
∗ 100 

Capital Return = 𝐶𝑅 =  
(𝐶𝑉1− 𝐶𝑉0)

𝐶𝑉0
 

Coefficient of Variation = 
𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

𝑀𝑒𝑎𝑛
 

Sharpe Index = 
𝑀𝑒𝑎𝑛−𝐹𝑟𝑒𝑒 𝑅𝑖𝑠𝑘 𝑦𝑖𝑒𝑙𝑑

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
   

The higher the Sharpe Index the better, the performance. 

 

DATA ANALYSIS 

Table 1 shows the mean annual total return of 2 bedrooms residential property range from 

9.79% to 1.96%, and the highest return was found in Basin Area at 9.79%. Basin area had 

highest in income return at 2.82% and capital return at 6.97. Basin constitute major area of 

property investment with highest returns. 

Table 1 Return on 2 Bedrooms Residential Property Investments (2008-2017) 

  Total Return 

 in % 

Income Return  

in % 

Capital Return  

in % 

Basin Area 9.79 2.82 6.97 

Sabo-Oke 4.79 1.17 3.62 

Unity Area 2.59 1.01 1.58 

Gari Alimi 5.03 1.17 3.86 

Oniganga 4.23 1.87 2.36 

Tanke 5.65 1.38 4.27 

Fate 4.13 0.75 3.38 

GRA 4.74 2.09 2.65 

Olooje 1.96 0.43 1.53 

Adangba 4.46 0.98 3.48 

Ita-Amodu 4.62 0.68 3.94 

Centre Gboro 1.96 0.01 1.95 

Garage Offa 4.49 1.02 3.47 

Gaa Akanbi 6.04 0.61 5.43 

Pipe Line 2.33 0.84 1.49 

Taiwo Oke 3.07 0.38 2.69 

Omoda 1.96 0.64 1.32 

Kulende Area 4.01 1.05 2.96 

Sango 2.36 0.59 1.77 

Mean 4.12 1.03 3.09 

Source: Authors’ Field Survey, 2017 
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Table 2 shows the result of analysis of variance showed that there is statistically significant 

difference in returns across the study areas at p-value (0.000) less than 0.05 level of 

significant. Therefore, this further suggests that the returns across the areas are unequal due 

to difference in market factors. 

Table 2 Analysis of Variance in Returns in 2B/R 

Source of 
Variation SS df MS F P-value F crit 

Between 
Groups 94.15599 2 47.07799 23.08218 0.0000 3.168246 

Within Groups 110.1374 54 2.039581    

       

Total 204.2934 56         

Computed from Table 1 

Table 3 shows the mean annual total return of 3 bedrooms residential property and the 

highest return was found in Basin Area at 10.87%. Garrage Offa had highest in income return 

at 6.56% and Adangba had highest capital return at 7.14. Basin constitute major area of 

property investment with highest returns. 

Table 3 Return on 3 Bedrooms Residential Property Investments (2008-2017) 

 Total Return in % Income Return in % Capital Return in % 

Basin Area 4.9 2.22 2.68 

Sabo-Oke 10.87 4.86 6.01 

Unity Area 8.12 2.86 5.26 

Gari Alimi 6.46 2.4 4.06 

Oniganga 4.61 2.07 2.54 

Tanke 8.43 3.56 4.87 

Fate 5.45 1.86 3.59 

GRA 4.21 1.4 2.81 

Sango 7.21 1.47 5.74 

Adangba 9.21 2.07 7.14 

Ita-Amodu 9.21 3.02 6.19 

Centre Gboro 3.66 1.1 2.56 

Garage Offa 8.57 6.56 2.01 

Gaa Akanbi 5.31 2.26 3.05 

Pipe Line 3.36 0.73 2.63 

Taiwo Oke 5.19 2.01 3.18 

Omoda 2.45 0.49 1.96 

Kulende Area 2.2 0.54 1.66 

Mean 
6.08 2.30 3.77 

Source: Authors’ Field Survey, 2017  

Table 4 shows the result of analysis of variance showed that there is statistically significant 

difference in returns across the study areas at p-value (0.000) less than 0.05 level of 

significant. Therefore, this further suggests that the returns across the areas are unequal due 

to difference in market factors. 

Table 4 Analysis of Variance in Returns in 3B/R 

Source of 
Variation SS df MS F P-value F crit 

Between 
Groups 130.3068 2 65.15339 16.85021 0.000 3.178799 

Within Groups 197.1977 51 3.866621    

       

Total 327.5044 53         
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 Returns of 2 Bedroom Residential Property Investments in Ilorin (2008 – 2017) 

 

 

Returns of 2 Bedroom Bungalows in the selected areas of Ilorin 

The results above show the analysis of total return on 2 bedrooms residential property. The 

average return shows that Basin area has highest average return at 9.79%, Tanke has 5.65% 

and Gari Alimi has 5.03% average return while Olooje, Centre Gboro and Omoda have 

1.96% as the lowest return. On this note Adewole Estate performed better than any other 

location but the market is not stable because the differences between nominal mean and 

geometric mean at 9.79% and 2.82% respectively is too wide. Therefore this makes Gari 

Alimi and Tanke a better investment market than any location for 2 bedrooms residential 

property investments in Ilorin.  

Returns of 3 Bedroom Residential Property Investments in Ilorin (2008 – 2017) 

 

Returns of 3 Bedroom Bungalows in the selected neighbourhoods of Ilorin 

The above shows the analysis of total return on 3 bedrooms residential property. The average 

return showed that Pipe Line has highest average return at 10.87% and Unity Area has 8.12% 

average return, Omoda and Kulende Area have the lowest average return of 2.45% and 2.2% 

respectively. On this note Pipe Line performed better than any other location like Kulende 

and Omoda. This makes Pipe Line a better investment market than any location for investor 

in 3 bedrooms residential property investments in Ilorin. 

 

CONCLUSION AND RECOMMENDATIONS 

From result, Adewole Estate was identified as a better market for 2 bedrooms residential 

property investment compared with other neighbourhoods in ilorin with an average return 

of 9.79% and a risk of 7.2%. The investment market was also found to be less volatile and 

as such the best for the investment of 2 bedrooms residential property. Investors can 
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conveniently invest their resources in Tanke for 2 bedrooms residential property and make 

good profit from the investment. 

Pipe Line performed better in terms of providing high return for 3 bedrooms residential 

property at 10.87%. The investment market is less volatile and risky. Conclusively, 

residential property investment performed well with positive mean returns throughout the 

period under review. The result of the analysis indicates that returns on residential properties 

are higher with 9.79% for 2 bedrooms and 10.87% for 3 bedrooms are encouraging as Ilorin 

is still growing in terms of real estate 

With reference to this study and its findings, the following recommendations are found 

worthy for the full utilization of the accrued benefits derivable from this research. They 

include: Estate Surveyors and Valuers should keep a database on the return from property 

investment so as to adequately advise property investors on the type of property to invest in 

a particular location. Tanke as an investment market is good for the investment of 2 bedroom 

residential property and it is less risky when compared with other neighbourhoods. Pipe Line 

as an investment market is good for the investment of 3 bedroom residential property when 

compared with other areas in Ilorin. Investors who are risk adverse can invest in Tanke 

investment market for 2 bedrooms residential property as it performed better than other 

location with a less risk. The supply of residential property should be checked as it may soon 

overtake the demand leading to the problem of void. 
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