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EDITORIAL

Anthony O. Ujene
Editor-in-Chief

On behalf of the editorial crew of Journal of Contemporary Research in the Built
Environment (JOCREBE), I wish to welcome our numerous readers to Volume 3,
Number 2, September 2019 edition of the Journal. I candidly applaud all the contributors
for choosing JOCREBE as a medium for disseminating their well-investigated and
articulated researches. This edition has tried to provide reasonable insight and solution to
several problems in the Built Environment in line with the aim of the Journal. The
highlight of the Twelve papers in this edition is hereby presented to stimulate your
curiosity, as you are encouraged to read the main articles for proof of worth.

The first paper ‘Application of BIM to construction material waste management:
stakeholders’ perceptions in selected states of south-south, Nigeria’ by Umoren, Adewuyi
and Otali, focuses on the application of BIM in solving the problem of construction
material waste. The study surveyed the opinion of 197 construction professionals
stratified into selected states of the South-South geopolitical zone of Nigeria. Data were
analysed using relative importance index, mean score and Kruskal Wallis H test. It was
found that high cost of integrated software, lack of trained professionals, and lack of
technological awareness are the three most important inhibitors of BIM for construction
material waste management (CMWM). The availability of trained professionals,
knowledge of BIM applications, and developing a strategic implementation plan by
organisations and firms are the three foremost factors facilitators. The study revealed the
same perceptions of the respondents on inhibitors and differing perception on facilitators
among the selected States. It recommended the utilisation of the unveiled critical demand
on the players in the construction industry in the study area for the exploration of BIM for
minimising waste and enhancing project performance.

The second paper by Molwus, lorkumbur and Izam, investigated internal stakeholder
participation and involvement in decision making and evaluated the degree of
collaboration in terms of prevalent collaborative elements, efforts and strategies in the
construction industry in Nigeria. It utilised a questionnaire survey to collect data from the
six cities representing the six Geopolitical Zones of Nigeria. A cluster sampling drawn
from internal stakeholders includes Client (or client representative), builders, engineers,
architects, quantity surveyors, land surveyors and skilled technicians. The tools for
analyses were simple percentages and mean score. It was found that collaboration takes
place mostly at construction phase instead of all phases; skilled technicians and
client/client representative are mostly involved in decision making instead of holistic
involvement. The study recommended that the adequate involvement of all internal
stakeholder should be encouraged at all phases of construction and the key elements of
collaboration should be prioritised alongside collaborative efforts and strategies for less
adversarial relationships and improved productivity in the construction industry in
Nigeria.
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The third paper by Ebong and Oke reviewed the various deterrence measures
integrated into building design for crime prevention in Abuja, Nigeria. The study adopted
a narrative review of existing literature and observation of existing practices for
deterrence in the study area. The paper presented a deterrence framework that comprised
three components of: crime act considerations, deterrence considerations and deterrence
application. The framework links together the theories of fear of crime, deterrence and
crime opportunity. It was noted that the integration of turnstile access control mechanism
into design helped to enforce orderly pedestrian entry into the Federal Capital
Development Authority complex while allowing security to closely observe employees
and visitors’ entry. The result indicates that the design of some buildings allows for
surveillance shadows which could lead to a security breach. It was concluded that by
leveraging on the principle of fear, designers, the built environment and security products
can contribute immensely to crime prevention and reduction. It was recommended that
deterrence measures, leveraging on situational crime prevention, should focus on crime
settings by increasing the difficulties and risks of committing a crime.

The next paper by Nwosu examined the inflation hedging capability of hostel
investments around the Federal University of Technology Akure (FUTA), south gate,
Akure. The study used a survey questionnaire retrieved from fifteen practising registered
Estate Surveying and Valuation firms in the study areas. The secondary data on inflation
were obtained from the records of the Nigerian Bureau of Statistics (NBS) and the Central
Bank of Nigeria (CBN). The data were analyzed through sample mean, standard
deviation, and Ordinary Least Square Regression analysis. Phillip Perron unit root test
used to test the stationarity of the data shows the data sets were a combination of a
different order of integrations. The result of the inflation hedging capability indicated that
hostel investment is not in an all-time hedge against inflation as it is traditionally
perceived to be, there are instances where they provided a perverse hedge or partial hedge
against inflation. The study recommended that the Nigerian government should put
relevant policies in place that will bring down the inflation rate to a single digit and also
maintain a single-digit inflation rate to check volatility.

The fifth paper by Anih and Ubong explored the implementation of human resource
management dynamics by employees and employers of Estate firms in Uyo for real estate
competencies. The study utilised Fifty-four (54) completed copies of structured
questionnaire returned by twenty-seven Estate surveying and Valuation Firms in Uyo,
“Human Resource Management and Employee Retention Instrument (HRMERI)” which
contained 20 items on human resource management practice and 10 items on employee
retention were used. The study found that compensation by real estate firms had a positive
influence on employee retention through rewards and benefits. The training and
development as well as performance management in real estate firms positively
influenced employee retention. This was attributed to sufficient training for their jobs
which contributed to achieving dynamism in the competencies of firms’ goals. The study
also found that the work environment in the real estate firms is a vital factor that
positively influenced employee retention and was achieved by firms creating an open,
comfortable and safe working environment. Employees expressed high satisfaction in the
way the organizations were dedicated to diversity and inclusiveness. It was recommended
that the study is an antidote to regression in real estate competencies and the application
would be a driver to efficient real estate services.

The next paper by Ikediashi, Ajiero and Ohaka investigated the state of contractors’
cash flow and its influence on construction project delivery in selected states of south-
south, Nigeria. A quantitative survey approach was adopted with 130 valid responses
were received from 193 copies of a structured questionnaire administered. Data collected

Journal of Contemporary Research in the Built Environment, Vol. 3, No. 1, March 2019




Editorial vii

were analysed using descriptive statistics and Kruskal Wallis. Findings indicate that the
top three project characteristics influencing cash flow are procurement method, project
duration, and client type while project type was rated the least. It was also revealed that
“on-schedule delivery of projects” was the top-rated, followed by “on-budget delivery of
projects”, and “projects delivered ahead of schedule”. However, “projects delivered at an
underrun” was the least rated. Findings also show that the influence of the contractor’s
cash flow on 3 of the 6 project delivery indicators were not significant as they did not
meet the 3-point threshold. The study also concludes that the top three project
characteristics that have an influence on contractor’s cash flow are procurement method
(in terms of traditional, design and build, project management etc.), project duration, and
client type (public or corporate). The study recommended among others that government
should enact stringent laws and guidelines to punish parties that default on project
funding.

The seventh paper by Olatunji, Arowoiya and Omolewa assessed the relationship
between timely delivery of construction projects and economic development in the
Nigerian construction industry. The survey design was adopted to collect data from
construction professionals in Ondo state which include Architects, Builders and Quantity
Surveyors. The quantitative research method was adopted and the questionnaire was
structured on a five-point Likert scale to elicit the opinion of respondents on timely
delivery of projects and economic development. Spearman correlation coefficient was
used to assess the relationship between timely delivery of construction projects and
economic development. The study found that there is a slightly high relationship between
timely delivery of construction projects and economic development within the Nigerian
construction industry with the highest degree being 55.1% and lowest as 31%, while
timely delivery of construction projects tends to increase economic growth in the study
area. It was recommended that there should be proper planning of a project before the
commencement of the construction so every activity can go smoothly and the project can
be delivered on time. Likewise, contractors should be familiar with the site characteristics
so there would not be a problem of unforeseen ground conditions.

The next paper by Olasunkanmi and Oladokun gives insight into the causes of changes
and its consequences on building project performance. Descriptive and survey research
method was used to evaluate the perception of construction participants and stakeholders
on the significant causes of change and effects of change on the performance of building
construction projects. A cross-sectional survey using 125 structured copies of
questionnaire were distributed and data were analysed using descriptive, relative
importance index and Kruskal-Walis tests. The finding shows that the most significant
causes of change in building project include; change of plans by owners followed by the
change in design, poor communication among the construction participants, owners’
financial difficulties and owners’ change of schedule. Further findings generally show
that cost overrun has the most prevalent effect followed by quality standard, time overrun,
additional money for contractor overhead and work-on-hold. It is recommended that the
introduction of change management procedure in the contract docniment will enhance the
smooth delivery of building projects with fewer disputes. It is also recommended that the
Ministries (federal and state) in charge of housing should establish or have a well-defined
system of managing changes in Government building construction projects rather than
abrupt calling for unjustified variation by their contractors or suppliers.

The ninth paper by Adeogun, Udoekanem, Kuma and Wahab examined the
relationship between infrastructure condition and residential property investment in
Abuja, Nigeria. A survey approach was adopted with residential properties currently in
the market generating income (rental or capital values) for investors as the study samples.
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Firms of Estate Surveying and Valuation and households were used for data collection.
Transactions of 718 were obtained from 1, 2, 3 and 4 bedrooms properties as well as
availability and condition of infrastructure. Correlation coefficient and regression model
were used to examine the relationship and effect of infrastructure condition on residential
property investment returns between 2009-2018. The results revealed a significant and
positive relationship between infrastructure conditions and rate of returns, while the
functional condition of infrastructure in Abuja has a significant effect on the rate of
returns on residential property investment. The study concluded that infrastructure
condition contributes about 71% of the rate of returns on residential property and hence, a
positive determinant of market performance and important information for stakeholders.

The next paper by Adewusi assessed the performance of Artificial Neural Network
(ANN) and Logistic Regression Model (LRM) in credit transaction using data from
Nigeria emerging economy. 2,300 data samples comprising fully and partially recovered
loan accounts were obtained from the databases of eleven commercial banks and sixteen
primary mortgage institutions practising in Lagos metropolis, Nigeria. Data on one
dependent variable (loan recovery status) and thirteen independent variables were
collected on each of the data samples. To construct LRM & ANN models, the total
samples were subdivided into training/validation and testing samples. 73% of the total
samples (1,679) were used for training and validation of the models while 27% of the
total samples (613) were used in testing the classification performance of LRM and ANN
using overall accuracy, specificity, sensitivity, as criteria for performance measurement.
The result reveals among others that LRM and ANN models generated good overall
accuracy values of 76.6% and 91% respectively. However, the performance of ANN is
comparatively more efficiently better than that of LRM in detecting ‘good’ loan
applicants, ‘bad’ loan applicants and in generating lower Type I and Type II errors than
LRM. The use of ANN is therefore recommended as a credit risk evaluation technique
due to its consistent performance across the performance metrics.

The eleventh paper by Abdulrazaq developed models for predicting the impact of risk
factors on cash flow (CF) forecasts by contractors in Nigeria. A list of risk factors that
impact on CF forecasts was identified through the review of existing literature. Data was
collected via a questionnaire survey of contractors operating in the Nigerian construction
industry. Two (2) sets of questionnaire surveys were conducted. The first questionnaire
survey focused on determining the likelihood of occurrence/impact of thirty-one (31) risk
factors on cash-out forecasts respectively. The mean, standard error and standard
deviation were computed. Sixteen (16) risk factors were found to significantly impact
“cash-out” forecasts- “increased duration of the project”, “change in currency exchange
rates”, “high cost of materials”, among others. The models developed showed that
construction contractors’ cash-out forecasts vary with the actual expenditure by +20%,
+25% and +25% at 30%, 50%, and 70% completion stages respectively. Validation of the
models shows a 77%, 69%, and 67% accuracy at 30%, 50%, and 70% completion stages
respectively. Construction contractors practising in the Nigerian construction industry
should expect positive variations to their “cash-out” forecasts during the execution of
projects, hence the recommendation that they should carefully consider the sixteen (16)
affecting “cash-out” before embarking on any construction project.

The last paper by Olasunkanmi and Ujene evaluated the nature of the prevailing
corrupt practices and its effects on public projects delivery in Akwa Ibom state.
Descriptive and survey research method was used to evaluate the perception of
respondents involved in the delivery of public projects to evaluate the nature and the
causal factors of corrupt practices on public projects. Purposive random sampling
technique was used to determine the sample size. A total of 60 copies well-structured
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questionnaire were distributed and data obtained were analysed using the descriptive,
mean score and Kruskal-Walis tests. The finding of the study reveals that inflation of
contract sum by procurement officers, abandonment of the project by contractors,
certification of substandard work by the consultants and non-implementation of the
contract according to specification are the nature of corrupt practices prevailing in the
study area. Also, the factors of god-fatherism and settlement, the public project as
political settlement were considered responsible for causing corruption in the
procurement of public projects. It is recommended that all stakeholders should give
adequate consideration to the presence of corrupt practices and the influencing factors so
as to curb corrupt practices for successful project delivery.

In conclusion, there is no doubt that these papers have advanced knowledge on
theoretical and practical issues of the built environment and have provided the
opportunity for increasing the stock of information and knowledge on problems of the
built environment and possible ways of providing solutions to them. We look forward to
more novel research papers for the next issues which will be out very soon.
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MODELLING THE DYNAMIC EFFECT OF
INTERACTION BETWEEN URBAN
INFRASTRUCTURE CONDITIONS AND RESIDENTIAL
PROPERTY INVESTMENT RETURNS IN ABUJA,
NIGERIA

Adekunle Sunday Adeogun’, Namnso Bassey Udoekanem?, Shien
Stephen Kuma’ and Muktar Babatunde Wahab?

'Department of Estate Management, University of Ilorin, Ilorin, Nigeria
*Department of Estate Management and Valuation, Federal University of Technology,
Minna, Nigeria

ABSTRACT

Purpose: The study examines the relationship between infrastructure condition and residential

. property investment in Abuja, Nigeria. It was carried out with specific focus on the effect

infrastructure conditions impacts on property investment returns in the selected residential
submarkets of Abuja.

Design/methodology/approach: A survey approach was adopted with residential properties
currently in the market generating income (rental or capital values) for investors as the study
samples. Firms of Estate Surveying and Valuation and households were also used for data
collection. Transactions of 718 were obtained from 1, 2, 3 and 4 bedrooms properties as well as
availability and condition of infrastructure. Correlation coefficient and regression model were
used to examine the relationship and effect of infrastructure condition on residential property
investment returns between 2009-2018.

Findings: The results from analysis revealed a significant and positive relationship between
infrastructure conditions and rate of returns. This has also shown that the functional condition
of infrastructure in Abuja has a significant effect on the rate of returns on residential property
investment hence a good market performance.

Research limitation/implications: In examining the level of infrastructure condition on rate of
returns on residential properties, an assessment of some basic infrastructure type such; water
supply, electricity, access roads, streetlights, drainage system, waste management, health,
recreation, education, and security within the selected locations in Abuja were used. The rate of
returns was measure from 2009 to 2018.

Originality/value: The conclusion from the result is that infrastructure condition contributes to
about 71% of the rate of returns on residential property and hence, a positive determinant of
market performance.

A\

'adeoluwawa@gmail.com
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Keywords: Infrastructure condition; property investment; returns; neighbourhood; rental
trends.

1. INTRODUCTION

Infrastructure is the fundamental support system serving a country, city and other
areas; it includes the services and facilities necessary for an economy to function
effectively (Tomlinson, 2001; Mendez, 2007). Infrastructure stands out glaringly as one
of the pointers to an ideal urban economic development and its worth cannot be
restrained since it plays a vital role in the growth and development of a nation. They
also serve as one of the major pull factor of investments to any location being it real
estate or any form of investment. Ogbuefi (2002) and Ajakaiye (2008) asserted that
property investments performance indicators such as value indices, yields and total
returns promote improvement in the analysis of the property investment returns at every
location where invested real estate especially residential property is located. The
improvement in these indicators is mostly enhanced by availability and functionality of .
neighborhood facilities and services.

Overtime, evidences have emerged of the close link between urban infrastructure and
real estate investment and how same has impacted either negatively or positively on
investment returns. Though the availability and quality of these infrastructures may vary
from place to place and/or based on needs, it is apparent that certain infrastructure has
been practically found to have significant influence on property values at certain point
and at certain locations. Among which include commercial environment, road
conditions, security, and physical structure of building and serenity of environment
(Famuyiwa & Otegbulu, 2012; Ajayi, Jimoh & Jimoh, 2014). In some areas or locations,
certain infrastructures such as good road network, electricity supply; portable water;
drainage system; waste management system; recreational facilities security have been
identified to have significant influence on rental values (Oduwaye, 2002; Ajibola et al.,
2013; Amenyah, 2013; Udoka, 2013). These are also known to have improved
residential property investment performance.

Returns on property investment indicate the percentage of the invested money
returned to a property investor after the deduction of associated costs thus, other
property investment indices are, price base index, level and type of information index
and market capitalization 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 neighbourhood. Oftentimes
the common understanding has been that performance of investment in residential
property is related significantly to availability, condition and adequacy of urban
infrastructure. Therefore, in measuring the return on investment of residential property,
the indices, say for one, two, three and four bedroom properties, need to be developed
and to encompass the availability and condition of the infrastructure within a particularly
chosen location. However, this is mostly not the case as there are no developed
infrastructure conditions indices (ICI) upon which valid performance of residential
property investment return option can be measured or estimated.

It is on the above premise that, this study aimed to examine the relationship between
infrastructure conditions and residential property investment returns in Abuja, Nigeria.
It is the study objective to assess and determine residential property investment returns
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. for a period of 10 years (2009 - 2018); to assess and develop infrastructure condition
indices (ICI) for some of the basic neighbourhood facilities and services in the study
area; to measure the effect of infrastructure condition on residential property investment
returns in Abuja, Nigeria.

It is the expectation that the outcome of this study will serve as yardstick for
corporate investors to measure the performance of property investments in the light of
available infrastructure. Professionals in the real estate industry will also found the
outcome here beneficial in terms of information for their consultancy. It also a
knowledge gap identified and addressed that contribute to existing body of literature. |

2. LITERATURE REVIEW

Generally, there is a link between investment in residential property market,
provision of infrastructure and the economy of any nation. The link could either have
forward positive effects if there is sufficient provision of infrastructure and effective
operation of property market or it could be backward negative if there is a disconnect or ‘
inadequacy in the provision of infrastructure and ineffectiveness in the property market ‘ U
operation. According to Samjay (2013) residential property markets supported by it
adequate infrastructure provision indicate important interface with economic activity ;
and strength of the financial markets of the country. Around the world, majority of the
financial institutions depend on residential property assets for up to 42% of their
operations, therefore, crucial adjustment in the residential property markets can have it
great impact on residential property rental and sales pricing performance which can in
turn have effect on the economy. | i

The study of Walter (2009), analysed the relationship between infrastructure and I
residential property investment which was framed on the fact that infrastructure is one el L‘i
of the fundamental factors that boosts values and returns on residential property ‘
investment. Hence, the study sought to examine the extent of this effect on residential 1
property investment market in Kumasi, Ghana between 2001 and 2008. The result
indicates a positive effect and by implication assisted the real estate entrepreneurs in (L
preparation of proper cash inflow and also enhances consolidated cash outflow i |
projections. Investors in residential property will be able to further make informed jkd
decisions that will profit their investments from such study outcome. il

Oduwaye (2002) examined the level of adequacy of infrastructure availability on il
property investment return in Akure, Nigeria. Infrastructures used for the study were ||
road, electricity supply, water, drainage system, waste management system and L
recreational facilities. A sample of 343 households was used and data subjected to
descriptive analysis techniques using the relative important index (RII) to rank the level i il
of infrastructure, the outcome indicates significant inadequacy. The implication of the ‘
findings is that the lack of adequate good road network, electricity supply; portable
water; drainage system; waste management system; recreational facilities has |
contributed negatively on real property value and consequently its returns. Udoka (2013) :
adopted a similar methodology while examining the relationship between infrastructure
provision and real estate investment returns in Akwa Ibom state, Nigeria. The use of
descriptive analysis was made from the data collected from 250 residential properties.
The results of the ranking using the RII indicates that infrastructure such as roads, i
hospitals, schools, water supply and sewage contributed positively towards the |
improvement in residential property investment performance. i
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Ajayi, et al (2014) in their study of Minna, Niger State, used similar infrastructure to
those of Oduwaye (2002) and Udoka (2013) to measure the effect on property rental
values within a timeline of 1998 —2009. They employed a regression analysis technique
to measure the probable impact of some of the infrastructure on property rental values.
The study found that not much impact have been made so far by these infrastructure
except for access to road which contributed to about 43.9% variation in rental values.
Further, the study could not provide the effect of these infrastructures on investment
returns; it did not also explore the level of condition of the infrastructure itself other
than its availability. Famuyiwa and Otegbulu (2012) examined the influence of public
infrastructure on property value in Lagos, Nigeria. The data on 118 residential properties
were modeled into hedonic regression for the purpose of valuation. The results showed
that out of fifteen (15) infrastructural facilities used, six were determined to have
significant impact and these were; accessibility, commercial environment, road "
conditions, security, physical structure of building and serenity of environment. Their
level of significance therefore explained about 66% variation in property price returns.

In Kenya, Gatauwa and Murungi (2015) used Meru County as a case study to assess
the influence of infrastructural provision and real estate investment returns. The study
examined transport and communication factors, social amenities, industrial
development, educational institutions and commercial development. A total of 955 real
estate properties were sampled, data obtained was subjected to regression analysis and
the outcome revealed that these infrastructures accounted for 89.3% variation in the
performance of property investment in Meru County. The conclusion therefore was that
infrastructure development has a great impact on real estate investment return among
other factors as it will lead to demand for real estate property and hence, positive returns.

Hwa (2000), in his study takes a much broader case study approach to examine the
challenges and prospects infrastructure has on residential real estate investment in the
cities of Mumbai, Delhi and Gurgaon in India. A survey was made of 100 key players
to obtain primary data while the secondary sources were the predominant data source
and collection during the survey. The secondary sources were through newspapers,
magazines, journals, internet and visits to the various real estate investments companies.
The outcome from analysis revealed that infrastructure has contributed prominently
towards the real estate investment returns.

Samjay (2013) studied income from residential properties between 2005 and 2012 in
Atlanta Georgia, USA, from the investment point of view. With the use of return
equations, estimations were conducted to analyse whether or rot income level from
property varied as a result of availability of neighbourhood infrastructure, holding their
income-affecting variables (such as location, improvements) constant. It was discovered
that return on residential property is highly influenced by infrastructure. The study
involved comparison of yearly return increase in the effective rent charged for privately
owned residential properties and the official yearly returns increase set through official
negotiation for municipality-owned residential housing to see whether excessive price
increases (indicating infrastructure drift) could be found. Evidence was found to-support
the existence of such drifts. This was as a result of effective and functional infrastructure
provided and their good management.

Other studies identified transport infrastructure, energy infrastructure, information
and communication infrastructure, social amenities, industrial development and
educational infrastructure to have greater influenced on property returns. (Corgel et al.,
1998; Gatauwa & Murungi, 2015). The results from other studies has also shown that
burglary proof, paved premises, street light, gate house and fenced-wall were relatively
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important facilities influencing property returns and tenants’ satisfaction (Olujimi &
Bello, 2009; Olujimi, 2010; Sodiya et al., 2016). The studies also found a significant
difference in rent passing and sale of property across the housing estate.

Base on the findings from all previous empirical studies reviewed under this study,
It was discovered that each and every neighbourhood have its peculiarities in terms of
characteristics, infrastructure availability and condition. At same time they are subject
to different returns on investment because of variation in fundamental property
investment return determinants (Flatherty 2004, Olujimi & Bello 2009, Udoka 2013,
Samjay 2013). In view of this, it is vital to pinpoint necessary property investment return 1
growth variables which represent the Nigerian economy; availability and condition of H
available infrastructure and nature of residential property investment market in the
country. Thus, this study is intended to identify these principal pointers and utilize them
with the aim to examining their influence on residential property investment returns in
Abuja.

Therefore, it has become clear in view of the foregoing studies the missing link
between infrastructure and residential property investment returns. The missing areas
are; the absence of the construction of infrastructure condition indice (ICI) and its
influence on residential property investment returns. Most studies do use infrastructure f "
availability only and others adequacy to measure its effect on residential property
investment returns. the other area is the development of property return indices upon
which the influence of ICI can be adequately capture in assessing the relationship of LA
level of effect one exert on the other. This is the missing gap that forms the basis for this “
study.

3. RESEARCH METHODOLOGY i | }:}

The study adopted a survey approach with residential properties currently in the market ] H

generating income (rental income) for the investors within Abuja Metropolis as the ;1

population. The total number of residential rental properties (RRPs) was generated through :  ‘|

the households’ population supported by the availability of records on the RRPs under the i H‘\

management portfolio of the practicing firms of estate surveying and valuation within the

selected neighbourhood of Maitama, Wuse II, Lugbe and Kubwa. The use of Google earth e

pro and physical enumeration was also adopted to enhance accuracy and adequacy. The il “‘

‘ total sample frame generated summed up to 8,543 RRPs (Table 1). The sample size as il
determined for each of the neighbourhood was carried out with the use of Frankfort- i

| Nachmias (1996) formula for sample size determination as follows: i

_ Z?pgN i
e2(N-1)+ Z2pq i
‘ Where N = population size; i
n = sample size
p = 95% confidence level of the target population
q=1-p

e = Acceptable error Z = 1.96 (the standard normal deviation at 95% confidence level)
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Table 1: Sample size determined and questionnaire distribution

Location Neighbourhood Population i‘zﬂ:ﬁiiﬂt::; l?;:]:zz;
Abuja Maitama 1,785 316 185
Wause 11 1,856 318 193
Lugbe 2,880 345 183
Kubwa 2,022 323 157
Total 8,543 1302 718

Hence a total of 1302 questionnaire were administered eliciting information on the
availability and condition of infrastructure in the selected neighbourhoods (Table 1). The
technique adopted for analysis of data are, descriptive statistics that were used in the
construct of infrastructure condition index. Further, a multiple regression analysis
technique was also used to develop a model for the prediction of residential investment

return in the selected neighbourhoods of Abuja.

3.1. Variables definition and model

A multiple regression model can be specified as:

Y=>by +by Xy + by Xo +ba X5 ... g By Ky € i iosnsaniin ao viia s i ; (1)

Where

Y = Dependent variable

X1, X2, X3...Xn = Independent variables

b0 = Constant

bl, b2, b3.... Bn = Coefficient or parameters which show the extent to
which each of the independent variables affects variable Y.

e = Error term which represent other omitted variables.

The regression model for the study is described below based:

R=a+ BWT+ BELEC + SDRN + BRD + BWDIS + BSECT + BREC + BSTRLG
+ BEDU + BTELE + BHEL + e i (2)

R = Returns,

WT = Water Supply

ELEC = Electricity,

DRN = Drainage

RD = Road

WDIS = Waste disposal

SECT = Security,

REC = Recreational

STRLG = Streetlight
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EDU = Education,
HELH = Health,
o = Intercept

€ = error term

Data measurement for the variables included in the model is as shown in Table 2.

Table 2: Data measurement for model development ‘ 1
Variables /Total Return Index (TRL) Description/ Rate (%) Scale l
Water condition index Quality index 1%-99% Ratio !
Electricity condition index Relative supply Index 1%-99% Ratio ‘
Drainage condition index Standard quality index 1%-99% Ratio |
Road condition index Standard quality 1%-99% Ratio
Waste disposal Quality of physical environment Ratio I
Security condition index Relative level of security (1%-99%) Ratio i i
Recreation facilities condition Relative availability index (1%-99%) Ratio i‘
Streetlight condition index Relative availability index (1%-99%) Ratio I
Education facilities condition Relative availability index (1%-99%) Ratio i
Health. Relative availability index (1%-99%) Ratio “‘i

4. RESULTS AND D1SCUSSION OF FINDINGS

4.1. Rate of returus on property investment |

The rate of returns for One Bedroom (1B/R) property in Abuja is presented in Table 3
and the average rate of returns trended on double digit rate over the period understudy. -
Kubwa had its highest rate of return (RoR) in 2010 while Lugbe peaked at 20.50 in 2012. i ‘
However, Maitama performed better comparatively reaching 38.99 and 39.84 in 2013 and

2016 respectively, though Maitama also recorded the least among all the submarkets in |
2018. il

l Table 3: Rate of returns on 1B/R property investment i

Year Kubwa Lugbe Wause 11 Maitama “i i
2009 19.23 15.49 19.45 21.98
2010 23.19 18.13 14.17 27.63

‘v 2011 15.66 16.11 1527 32.06

% 2012 20.85 20.50 15.19 23.98 il

2013 14.59 1735 15.38 38.99 ‘ ‘|
2014 15.23 18.73 28.34 35.09 g
2015 14.56 17.24 14.53 26.37 i \
2016 16.53 17.84 19.54 39.84 i
2017 17.12 16.59 17.59 30.68 i i
2018 17.09 18.65 10.32 7.88 ‘

\

|

|

|

Journal of Contemporary Research in the Built Environment, Vol. 3, No. 2, Sept. 2019 P




128 Adekunle Sunday Adeogun et al.

For the Two Bedroom (2B/R), the annual RoR peaked higher in Kubwa in 2010 with
Lugbe having the least RoR while Maitama average higher comparatively. (See Table 4).
It has shown that the average RoR also trended in double digit indicating a good
performance,

Table 4: Rate of returns on 2B/R property investment

Year Kubwa Lugbe Wuse 11 Maitama
2009 21.43 22.88 10.34 20.34
2010 38.95 26.94 16.42 29.19
2011 17.99 17.54 27.10 30.35
2012 13.70 17.25 36.76 39.36
2013 21.52 21.52 27.73 22.59
2014 21.28 21.24 17.77 11.41
2015 16.96 1696 2837 22.68
2016 11.96 11.97 17.81 32.93
2017 13.34 6.55 34.98 18.85
2018 14.05 11.26 37.84 30.98

The 3 bedroom properties also show a double digit annual RoR property investment
indicating the property market for this accommodation type performed well within the
period understudy (see Table 5). However, the performance for Maitama in 2010 showed
a single digit indicating poor performance comparatively, though the RoR rose significantly
to 38.49 and 31.49 in the subsequent years.

Table 5: Rate of returns on 3B/R property investment

Year Kubwa Lugbe Wuse 11 Maitama
2009 11.24 13.44 12.45 22.44
2010 19.39 19.60 18.01 9.79
2011 24.96 22.28 26.72 38.49
2012 17.60 19.06 27.20 31.49
2013 12.09 15.26 37.87 20.02
2014 26.12 24.12 38.28 19.08
2015 29.97 13.97 18.62 21.63
2016 23.87 20.87 28.42 30.99
2017 18.27 21.50 27.24 37.82
2018 19.42 24.44 39.31 26.37

The RoR as shown in Table 6 revealed that Lugbe performed better comparatively
maintaining an average above 20 throughout the study period. The result also indicates a
general performance in property market, with the exception of Wuse Il and Maitama in
2017 and 2016 showed a single digit rate of return which is the signal of a poor
performance.
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Table 6: Rate of Returns on 4B/R Property Investment

Year Kubwa Lugbe Wuse I1 Maitama 1
2009 18.86 22.19 16.34 2721 |
2010 20.32 20.32 10.79 21.89 |
2011 2127 21.09 10.80 19.65

2012 20.06 20.45 10.88 15.93

2013 26.44 26.22 11.03 33.92

2014 24.69 24.69 1153 22.80 |
2015 2334 22.79 12.08 13.30 i il
2016 18.10 20.98 11.27 6.63 [
2017 23.54 21.46 3.75 36.42
2018 2167 21.45 9.08 " 4118 i

4.2. Construction of infrastructure condition index (ICI)

In analyzing data for the infrastructure condition, data were collected and measured on
a S-point Likert scale and a reliability test was conducted to ascertain the degree of i
consistency of the data among items using the Crombach alpha () technique. The result |
indicated a minimum acceptable coefficient of 0.75 (75%) for all the items in the study
area. On a neighbourhood basis, the degree of reliability was computed at 77%, 79%, 86% i
and 89% for Kubwa, Lugbe, Wuse II and Maitama respectively. To determine the
benchmark towards the development of ICI, a hypothesised mean was calculated as ((5 + i
4434+2+4+1)/5) =3.00. (Ikediashi, Ogunlana & Boateng, 2014). This mean (3.000) U
was further converted to percentage for easy of interpretation of the ICI. by dividing by the L
highest number on the scale as thus; 3/5 = 0.6 (60%) therefore, any ICI above 60% indicates i “
a better infrastructure condition while those below the benchmark indicates poor condition.

Table 7: Infrastructure condition index (ICI) in Abuja

Infrastructure Kubwa (o= 0.77) Lugbe (o =0.79) Wuse II (a =0.86) Maitama (o = 0.89) it I
fHii
N Su Mean ICI N Sum Mea ICI N Sum Mea ICI N Sum Mean ICI “
m n n |
IV e
Water supply 157 507 3.23 65 183 615 3.36 67 193 886 4.59 92 185 854 4.62 92 | | “H
Electricity 157 567 '3.61 72 183 651 3.56 71 193 793 4.11 82 185 871 471 94 |
Access Road 157 515 3.28 66 183 581 3.17 63 193 795 412 82 185 864 4.67 93 i
Security 157 471 3.00 60 183 515 2.81 56 193 800 4.15 83 185 793 4.01 80 ‘ H
Drainage System 157 460 2.93 59 183 560 3.06 6l 193 790 4.10 82 185 850 4.59 92 e
Waste Disposal 157 482 3.07 61 183 585 320 64 193 801 4.15 83 185 759 4.10 82 i
R 157 so4 321 O 183 621 339 68 193 794 411 82 185 745 4.03 8l I ‘;
Facilities e
Education 157 463 295 59 183 512 2.80 56 193 809 4.19 84 185 746 4.03 381 Il ‘{h“
Health 157 495 3.15 63 183 590 322 64 193 799 4.14 83 185 784 424 85 H ‘
Street Light 157 512 3.26 65 183 610 3.33 67 193 820 425 85 185 796 430 86
Valid N (list-wise) 157 183 193 185 i

In view of the above, ICI for Kubwa as determined, ranges between 0.59 - 0.72 (59% - i
72%), Lugbe, ICI ranges 0.56 - 0.71 (56% -71%), Wuse II ICI ranges between 0.82 - 0.92
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(82% - 92%) and Maitama ICI ranges between 0.81 — 0.94 (81%-94%). This outcome
suggests that Kubwa and Lugbe has some infrastructure that are in good and functional
condition while others are not whereas infrastructure condition in Wuse II and Maitama are
better than those of Kubwa and Lugbe comparatively. See table 7 for detail ICI for all
infrastructure available in the selected neighbourhoods.

4.3. The relationship between ICI and PRI

‘The result of the strength of relationship between ICI and Property Returns Index (PRI)
indicates a significant strong and positive relationship. (See Table 8 below). Water,
electricity, access road and neighbourhood security relates positively with PRI. Drainage
system correlates strongly with PRI in Wuse II and Maitama while the relationship is
insignificant at Kubwa and Lugbe. The results also show that the condition of waste
disposal relates better with PRI compare with Kubwa, Wuse Il and Maitama whereas,
health relates significantly in Kubwa and highly insignificant in Wuse II. Further,
recreational facilities strongly correlate with PRI in Wuse II, the condition of health
facilities maintained strong correction with PRI in Kubwa while the availability and
condition of street lights maintained strong correlation with PRI in both Wuse II and
Maitama. The implication of these outcomes is that, all the aforementioned infrastructure
are likely to cause positive significant change in return on residential properties invested
across the neighbourhoods.

Table 8: Correlation between ICI and PRI in Abuja

Infrastructure Kubwa ® N Lugbe ® N Wuse Il ® N Maitama ® N
Water supply .89°(.000) 189 79°(.001) 183 .657(.025) 193 69" (.021) 185
Electricity 59°(.017) 189 .78°(.001) 183 .75 (.12) 193 617 (.031) 185
Access Road 697(.007) 189 .83°(.000) 183 .697(.031) 193 57" (.045) 185
Security .88°(.000) 189 .56°(.032) 183 .82%(.001) 193 .85 (.000) 185
Drainage System 46(.262) 189 16 (.421) 183 .627(.035) 193 68" (.029) 185
Waste Disposal 17(.477) 189 .79°(.012) 183 .45(.124) 193 34(.654) 185
Recreation Facilities 12(.434) 189 26(.327) 183 .59°(.048) 193 23(.701) 185
Education 33(.321) 189 15(.421) 183 .42(.145) 193 41(.312) 185
Health 63°(.013) 189 45(.122) 183 .39(.451) 193 48(.073) 185
Street Lighlt 11(.661) 189 .05(.512) 183 .72°(.002) 193 50" (.045) 185

4.4. The effect of infrastructure condition on property investment
returns (PIR)

The results of analysis for Kubwa, Lugbe, Wuse Il and Maitama shows that the
regression model is fit for the purpose of prediction of the effect of infrastructure condition
on residential property investment returns in Abuja. The result presented in Table 9 below
is the result 157 property transactions in Kubwa residential property submarket. The study
employed multiple sales and letting approaches for analysis the result for Kubwa revealed
65% variation in PIR which can significantly explained by the conditions of water supply,
electricity, access road, neighbourhood security and health facilities. This therefore implied
that, these infrastructure conditions are can exert a statistically significant effect on PIR in
Kubwa residential submarket. It also shows that a 1% improvement in the conditions of the
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infrastructure will cause positive significant change in PIR by 37%, 36.9%, 76.1%, 58.5%
and 60.9% respectively. With the F-statistics of 9.24 which is significant at p-value of 0.000
less than 0.05 precision level, the model is considered fit for the purpose of prediction as
adopted for Kubwa.

Table 9: Regression estimates of ICI and property investment returns in Kubwa

Model Unstandardised Coefficients T Sig. R2 F pvalus
B Std. Error
(Constant) 10.648 3.069 3.469 .001 65 9.24 .000
Water supply 370 198 1.867 044
Electricity 369 208 1.775 .048
Access Road 761 208 3.659 .000
Security 585 266 2.198 .029
Drainage System 017 197 .086 932
Waste Disposal 322 205 1.571 118
Recreation Facilities .006 218 .029 977
Education 268 192 1:397 164
Health .609 208 2933 .004
Street Light 205 218 939 .349
R =10.64+ .370WT + .369ELEC 4+ .017DRN + .761RD + .322W + .585SECT
+.006REC + .205STRLG + .268EDU + .609HELH + e
The outcome for Lugbe residential property submarket with 183 transactions indicates
a 69% variation in the PIR that can be explained by the influence of the conditions of access
roads, security, drainage system, waste management, education, and health facilities. This
shows a slight variance from Kubwa. (See Table 10). The infrastructure has maintained a
significant effect on the PIR to a level that any change or improvement in their conditions
by 1% will cause a significant positive change in the PIR by 19.2%, 22.2%, 52.0%, 18.6%,
28.9% and 23.1% respectively. With p-value of 0.000 less than a = 0.05, the model has a
good predictive ability and fit for analysis for Lugbe residential property submarket.
Table 10: Regression estimates of ICI and PRI in Lugbe
Model Unstandardised Coefficients T Sig. R2 F P-value
B Std. Error
(Constant) 6.791 1.003 6.772 .000 .69 154 0.000
Water supply 013 .066 196 .845
Electricity .058 .057 1.002 318
Access Road 192 .091 2.096 .038
Security 222 .070 3.175 .002
Drainage System .520 .061 8.500 .000
Recreation facilities 073 .046 1.590 114
Waste Disposal 186 .070 2.673 .008
Education .289 .070 4.153 .000
Health 231 .072 3.214 .002
Street Light .079 .070 1.140 256

R =679+ .013WT + .058ELEC + .520DRN + .192RD + .186WD + .222SECT
+.073REC + .079STRLG + .289EDU + .231HELH + ¢
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The result for Wuse 1l revealed a total of 193 transactions in the property submarket and
the outcome from the analysis indicates 70% variations in the use II residential property
market. Through multiple sales and letting approaches the result revealed that 70%
variation in the PIR that can be explained by six infrastructure types. These are; water
supply, electricity, access roads, neighbourhood security, drainage system and recreational
facilities. They have been determined to significantly influence the residential property
market performance. (See table 11). Therefore, with the p-value of 0.000 less than o.= 0.05
level, the model is also deemed to have a good predictive power. This has shown that a 1%
improvement in the conditions of water supply, electricity, access roads, security, drainage
system and recreational facilities can impact positively on the return on investment by
4.9%, 13.6%, 16.1%, 27.9%, 35.3% and 8.4% appropriately.

Table 11: Regression estimates of ICI and PRI in Wuse II

Model Unstandardized Coefficients T Sig. R2 E P-value
B Std. Error

(Constant) 1.376 2.527 545 .007 .70 10.02 0.000
Water supply .049 214 229 019

Electricity 136 259 522 .002

Access Road 161 265 .606 .045

Security 279 233 1.196 .033

Drainage System 353 219 1.610 009

Recreation .083 166 499 018

Waste Disposal .624 222 2.804 206

Education 678 230 2.943 104

Health 467 248 1.886 361

Street Light 194 240 .809 419

R =137+ .049WT + .136ELEC + .353DRN + .161RD + .624WD + .279SECT
+.083REC + .194STRLG + .678EDU + 467HELH + e

The analysis of the effect of infrastructure condition on investment performance of

residential properties in Maitama is presented in Table 12 in line with the result, 185

property transactions in Maitama residential property submarket were recorded. The result

revealed that 80% variation in PIR can be significantly explained by five infrastructure

types. These are; water supply, access road, security, drainage system, recreational

facilities, waste disposal and health facilities and combine maintained a significant

influence on performance of residential property investment submarket in Maitama. This

H is such that any significant change in these infrastructure conditions by 1% improvement,

i will cause positive significant change in property return by 13.5 34.2%, 17.8%, 15.2%,

11.8%, 20.3%, and 20.3% respectively. In view of this, the model is fit for the purpose of

prediction since f-statistics (10.02) is statistically significant at p-value (0.000) less than

0.05 level of correctness; therefore, the model can be used for the prediction in Maitama
residential property investment submarket.
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Table 12: Regression estimates of ICI and property investment returns in Maitama
Unstandardized Coefficients

Model T Sig. R2 F P- value
B Std. Error

(Constant) 3.265 .852 3.830 .000 .80 9.08 .000
Water Supply 135 .052 2.568 .001

Electricity .031 .073 423 673

Access Road 342 .078 4.365 .000

Security 178 083 141 008

Drainage System 152 067 2.272 024

Recreation facilities 118 .053 2.233 .027

Waste Disposal 203 .067 3.030 .003

Education 146 .084 1.737 .084

Health 203 077 2.636 .009

Street Light 021 .079 269 788

R =326+ .135WT + .031ELEC + .152DRN + .342RD + .203WD + .178SECT
+.118REC + .021STRLG + .146EDU + .203HELH + e

Infrastructure are a very critical subset of our built environment system. The basic types
like water supply, electricity, access roads, streetlights, drainage system, waste disposal,
health, recreation and security are very important towards enhancing a good quality of and
functional living environment and for investment. A streak of studies has established a clear
and positive link between infrastructure and property values/returns while others found
otherwise at certain locations. In the Abuja property market, infrastructure availability and
conditions has accounted for a viable investment returns in residential properties, the
performance of these property types has trended in mostly double digits’ rate of return in
the last 10 years (2009-2018). On location basis, Wuse Il and Maitama submarkets presents
a better infrastructure condition indices and contributed to about 70% and 80% in the rate
of return compare with Kubwa and Lugbe with 65% and 69%. On aggregate for Abuja
property market, infrastructure conditions have accounted for 71% of the rate of return and
positive residential property market performance.

5. CONCLUSION

The study has assessed the effect of infrastructure conditions on residential property
investment returns in Abuja. This was achieved by developing infrastructure condition
indices from water supply, electricity, access roads, streetlights, drainage system, waste
disposal, health, recreation and security and residential property return indices to be able to
determine the effect appropriately. It was found that infrastructure conditions in Wuse II
and Maitama are way above average indicating indices of 82% - 92% and 81% -91% above
the average international standard benchmark of 60%. While Kubwa and Lugbe maintains
a little above average as comparatively. (AAPPA- Australian Association of Higher
Education Facilities, 2000). Therefore, the infrastructure conditions in Abuja are in a good
condition and has affected positively the market performance in terms of rate of returns on
residential property investment.

The implication of this outcome is that the real estate sector contributes to the national
GDP though it may not be as expected, the contribution can be enhanced by property market
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efficiency and its products. Therefore, as one of the determinant of market viability and
performance, infrastructure is expected to be maintained in a functional condition that will
in turn improve the values of residential properties. This will provide the government better
rates and taxes after assessments and adequate revenue will be generated and thus available
funds for the maintenance and expansion of infrastructure in Abuja.
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