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FOREWORD

This Joint Intemational Conference is about sustainability in its wider sense.

Sustainability suffuses all we do and i, arguably, the world’s most talked about concept and, perhaps, least
understood,  This is partly due to the level of complexity associated with how the discourse :Il'ulll‘lti l-'rl.IHI:liH‘:ﬂﬂlll'}"
jssues 18 framed; how the contexts associted with e are imagined; how the challenges associated with it are
addressed and gmpplml with, and how the resources and solutions offered are ll'll:'.lll"lj.'hl”}' operationalized. The
lens at which we use to view sustainability is seemingly the problem and the solution at l‘ht: same time, and therein

hes the conundrum.

SUHmiﬂlh“it}' 15 an im;mrmnt arca of discourse, as it pertains to how we work and how we lead our lives, now, while
cunsidt:nng the hvcu. communites, and wnrkplnc{:s of future gcncrmium:. At the same tme, few would t]llL‘H[inn the
power that lies within a collective and a channelled effort, where there is sense-making, joined up thinking, and the
sharing of lessons learned in addressing key sustainability issues in pursuant of key 21" century human habitat needs,

expectations and desires.
It is pleasing to see some level of agreement in the recent UN Sustainable Development Summit (2015) held at the

UN headquarters in New York, and around the 17 Sustainable Development Goals.
A host of stakeholders have a significant role to play in this regard, not the least of which are governments,
ractitioners, communitics, academics, the third sectors, and users. The wider architecture, engineering  and

construction (ALC) sectors consume in excess of one-third of our energy use; over one quarter of all raw materials;
and about half of our water use, In addition to this all other sectors are serviced or service the AEC sectors, The

issue becomes one of interconnectedness and complexity, calling for interdisciplinary, joined-up, and holistic

considerations. ‘T'here is much to know and share.

This joint international conference particularly sets out to explore some of the developments, challenges,
innovations, environmental friendly and adaptability offerings around sustainability. It also offers the scope to
address, real estate, valuations and management concepts and practices. In addition issues around landscape design,
tourism, remote sensing and industrial design are explored. There is also a growing interest around education and
professional ethics, which are further explored and discussed. Similarly, both developing and emerging economies
are grappling with issues around physical planning, urban renewal and urban poverty. These impurtﬂ-nt issues are to
receive due coverage during the conference. Same goes with issues around architecture and national development in

both emerging and developed countries.

A number of developed and developing economies continue to experience major unrest and challenges leading to
massive immigration across countrics and continents, and sccurity issues. At the same time, the low oil prices raise
significant economic challenges to development. Hlousing provisions, in terms of sustainability and affordability, also
continues to be an issue in a number of countries and continents. As built environment academics and researchers,
these changes would have an impact on us in one way or the other. No doubt, it would form an interesting area of

debate in our conference.

For this Joint International Conference, the call for papers elicited 320 abstracts. The International Scientific Review
Committee has also worked tirelessly to uphold standard of quality and consistency of the papers. After the two
stage blind review processes, we have 201 accepted papers. This means that if your paper have been accepted for the
conference, and is in the proceedings, then you should feel very proud of your achievement. It is pleasing to note
that a good proportion of the papers have come from both new researchers, including those engaged in their PhD
studies, as well as established researchers and academics. The papers have also come from over 12 countries.
Similarly, the topics are wide, covering different aspects of sustainability research and practice.

It is also worthy of note that the content of the papers reflect the use of different rescarch methodologies and
philosophies.

We hope that this conference affords us the opportunity to address some of the challenges that confront research,
practice, policy making, education and the wider areas of sustainability, in this very interesting and challenging time.

We also look forward to the usual networking which is one of the hallmarks of such international conferences; to
renewing old acquaintances and making new friends during the conference.

Prof. Ebohon, O. J.
Dr. Ayeni, D. A.
Prof. Egbu, C. O.
Prof. Omole, F. K.
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MAJOR SPONSORS

The Fedgml llnlwrulty of Teohnology Akuee (YUTA) wan
:::::::"“::“'I“ ::':H lﬂ:;‘:::h':‘npl'timliu‘m RO o tee ooy wil Ayl
_ enEurng  mpid  eehoologieal  and  Indusial
development of Nigeria, The University which formally ook ol i 19N
rr:{yx::ﬂ“l:t‘l“;‘f:“::l;:l:n;::\‘ MOCe i .vumlﬂinhnwul W bocome  the s
S BY 0 Nigeea, Currently, @t has 0 academis
Deparoments ﬂP“"“.d within eight (8) schoals, FUTA s lovated 1 Akure, the capital town ol
Ondo state, Nigeria, The vision of (e university s 1o be one of the best Universities o
Technology in the world, committed o carving out an enviable niche for iselt as a contre of
excellence, EPiT'-“'Hi'cd h}' hiﬂh tluﬁlit}' Prrogrammes, |‘il'm|ut‘th andd conteibutions o the society.
The mission 18 (o promaotge tt.'t‘hnulngh';ll advancement  of Nigoria  through cinprhanis on
programmes that will engender the development of sueh produets and services in which the
Nation possesses great comparative advantage, In doing this, the university s committed to
providing a conducive teaching and research enviconmen attractive enough (o retan highly
motivated lcndiﬁg academics Eﬂpnhh‘- ot rlmunrlliug rescarch OUEPUES TO meeting paed uliar nattonal
needs, Through its research output, train and produce highly technological —ordented and selt
reliant hig‘h level manpower committed o selt rmpluj‘nwnt as basis tor national devels Prneing

dmu.ac.uk London South Bank University (LSBU) s

"""’" DE MONTFORT been m““”“"""'“'lg lives, communities and businesses toe
UNIVERSITY over 120 years, We take a pracucal  approach;

* LEICESTER protessionally aceredited and connected to industev. \We

ofter some of London's best courses in cnginecting tos
cities, surveying, construction, architecture and design, The breadih and quality of our rescarch
and cntcrpris: acuvines 1s Widrl}' ul:.‘le:nu\\'lt‘.'tlgmL (e ;lpplit‘tl research tackles real world ssues,
We are the top modern university in London, UK, for world: leading and internationally excellent
research in General Engineering (which includes The Built Eovironment and Architecture
research), LSBU provides a highly applied academic enviconment which supports students into
professional careers by providing them with the knowledge and skills that are attractive o

employers,

De-Monttort Univcmity (DMU) otters the pertect combination of
outstanding teaching, tirst-class tacilities and a fantastic student experience,
placing research excellence and innovation at the heart of its mission, Our

| innovative and life-changing rescarch has a divect and positve real world
NG S, e impact, confirmed by the REF 2014, the most recent UK wide initative to
access the quality of research in umversities. We work with leading natonal
and international employers to develop and deliver courses that equip our students with the
knowledge, skills and abilities they need to succeed in a competitive job market. We also work
with some of the most successful organisations in the world to otter 1 850 work placements a
year. The Leicester School of Architecture is a prominent part of the university, established
1887 the school is a leader in the field Architecrure, offering innovative architectural education at

wi
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all hagher educanon levels. The school has a track record of equipping students with a tearless
,Ppmgch to unforesecable problems in the built environment.

CO-SPONSOR
LAFARGEHOLCIM was formed in 2015 as

a result of the successful merger between two global

LAFARG E cement giants — Lafarge (headquartered in France) and

Holcim (headquartered in Switzerland). The merger,
which was announced to be the second largest merger

A member of . _ e
L" LafargeHolcim in 2014 has witnessed the emergence of the world’s
largest building materials ad construction solutions

vider. With the world biggest material testing laboratory, LafargeHolcim with vision to be the

leading and highest performing company in the building materials industry, is rated as the most
sdvanced building materials company in the world offering an unprecedented range of products

and services to answer the changing demands of the construction industry ﬂl‘ld_t:hf,‘ chachnges of
increasing urbanisation. LafargeHolcim is clearly the industry leader 1n terms of innovation, sales
and manufactunng capacity. LafargeHolcim is located in 90 countrics spread across :}ll 5
continents with 115,000 employees. The company has 2,500 operations and is set to transform

the global construction industry.

vii
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low and high-infrastructure neighbourhoo
property values dif’fe:r betweﬁen high-infr
neighbourhoods?  Prior studies which us

dre

nent

ity in the
the presence of

neighbourhoods and
Cptually, doeg Infrastructyre quality vary between
ds based op residents’ opini |

Infrastructyre
ed data on stock ang ‘ infi

nalysis (Calderon and y Calderon and

, 1996:; Chong and
apture the effect of sych infrastructure.
1 proposed by Hulten (1996) for only infrastructure

robust data on Infrastructure quality. This quartile
nd non-linear problem as it allows aggregate index to
infrastructure. Previous studies in this area (Van de
Walle, 2002; Duflo and Pande, 2007: Gonzalez-Navarro and Quintana-Domeque, 2010) have
shown that selection bias may arise in infrastructure placement, as simple comparison of
places with and without infrastructure in observational data might be misleading. Unlike
those prior studies, we adopt a simple but Intuitively plausible approach bﬁy employing
location quotient to group and classify infrastructure into high-infrastructure nenghbmurlmngls
and low-infrastructure neighbourhoods. The Wilmmn-Manny-Whitney rank sum test for
inequality of samples

is then used to compare whether the two groups of neighbourhoods are
different. With this result we further conjecture that the distribution of residential property
values should vary between high-infrastructure and low- Infrastructure neighbourhoods.

approach avoids any aggregation bias 4
be constructed from data of different

LITERATURE REVIEW

Determinants of Urban Location and Property Values | 1 Sy :
A starting point in assessing the residential property value impact D't public mfrastrucu_lrriz 1S
the theoretical construct of some underlying theories of urban dynamics. Central to theg-retu:.:ul
discussions on location of urban infrastructure is the development of urban residential
location choice theory. A useful insight into urban loc

ation theory, for instance. was the
integration by Hurd in 1903 of Von Thunen the

ory of agricultural land use with the theory of
land rent as formulated by David Ricardo for

the analysis urban location activitie.:s_. The
highpoint of Hurd (1903) work was the applicati
provide explanation for spatial variation in land

Hurd surmised that “since valye depends on ec

onomic rent, and rent on location and location
on convenience(infrastructure),

and convenience on nearness.. . by eliminating the
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illl#"“'di‘mf ﬂ'f:ﬁi':“"i‘:,‘ I“‘.I:"‘;““fl"fitl‘tl that value depends on infrastructure and nearness'
Gyiven the assui t“: i': ““:' \:t ;‘*IF"'“‘I'IIII}L the optimal location of individual enterprise lies
where thek net pn b ﬂ“ﬁ"ﬂ ’5"-"‘ (Losg |.h .I?}h'“‘ Intuitively, this implies therefore that location
is the engine that drives real estate activities and values.

An understanding ot the central role of neighbourhood location preference for public
infrastructure. Comes from Space-aceess (bid-rent) theory as postulation by Alonso. The
standard access-space model t“m_““ﬂtvd by Alonso [I‘J('vl"; for the analysis of urban I;tll;.l and
property markets posits thfit huum‘ng and accessibility are jointly purchased and that it is only
abstracting lucatmn‘ spec:ﬂclﬂutwities.. that houscholds would lower their bid price for
housing as commuting cost increases from the city centre. A simple modification of the
standard access-space Ilu‘n‘:lel 10 Incorporate infrastructure is to define neighbourhood as the
immediate area at any given distance to the centre (Straszheim. 1987). Suppose public
infrastructure 1s exogenous at all locations and avatlable without any charge, the hypothesis
that rent gradients decline away from the centre may no longer hold. In such case, the utility
function yields equilibrium rents, such that houscholds are indifferent to locations. With
better public infrastructure at more distant locations, the infrastructure effect mav exceed the
cost of friction and by extension the land rent gradient will be positive. Thistimplies that
urban residents may value distant locations with better infrastructure higher inspite higher
commuting costs. The variation in rents and prices for such sites relative to similar sites is
offset by the compensating differential in infrastructure.

A large theoretical body of hedonic literature on residential property market has pointed to
the determinants of house prices. Several empirical contributions from this literature are
deeply rooted in Rosen (1974) work. Studies by Can (1992), Basu and Thibodeau, (1998)
and Paetz et al. (2008) suggest that house price is a function of packages of structural
(dwelling size and age), neighbourhood and location (accessibility to service and other
attractive points) neighbourhood (public utilities, sea view and school quality) attributes of
the dwelling. However, quality location and neighbourhood amenities as aptly indicated by
Tse (2002) induce better quality properties to be constructed and contribute to variation in
price. The relationship between house price and location factors is the result of unobservable
variation in shared infrastructure across properties. In his study, Tse further argued that house
prices tend to be spatially autocorrelated because neighbourhood residential properties share
public infrastructure and amenities. Such neighbourhood effects will be capitalised into the
nearby house price in the house price determination process (Can. 1992: Goodman and

Thibodeau, 1998; Kestens et al. 2006: Tu et al., 2007; Paetz et al.. 2008).

Conceptual Issues in Public Infrastructure
Infrastructure has been variously defined as the collection of social, economic and physical

facilities necessary for productivity and well being of economic units (governments, firms
and individuals) of a nation (American Heritage Dictionary Editors, 2000; Nubi, 2002).
According to Jerome (2006) infrastructure includes all public services as varied as education
and public health to transportation, communication, power and water supply, as well as such
‘agricultural overheads in irrigation and drainage systems. Against the background of this
inexhaustible list, infrastructure has been classified under different thematic areas. For
instance, unlike Obateru (2005) who grouped infrastructure into physical and social
ucture, RREEF (2005) and Jerome (2006) classified infrastructure purely into
 (utilities, airports, power stations and pipelines) and social (healthcare facilities,
acilities and correction facilities) components.

f the that infrastructure is a congestible and non-excludable capital good that
vices for its users (Laan et al., 2000) public involvement in urban infrastructure
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and management ITU}ZL.II‘IIU!:E 4 necessity,
‘i“ frastructure |‘u:u.n."1.~uun 1s due tmlthe
inal cocial cost of infrastructure which myst not be dict
2006). In the past, gm-w.::.-nnlenls have employed
re development by promoting public sector Infrastruct
arban infrastructure .dex-'elupmem has not kept pace with urb; :
i infrastructure d‘ehclt's_in most urban settlements (Yan EUU[;W- d(ljl EUpulatmn,
itly. gm-'ernmn:ms dE{flb:.lU[‘l‘lD cut expenditure on publiu’ inrragt;:::;tu: dy? 2{11[.}5)*
< and engage in control of critical infrastructure through variants of pri;;;.m?mi;n”‘.l I:Ln.unt
n termed as the contemporary approach to infrastructure development ((“&F i
¢ public Employees, 2004). -Anadian

: In theory, the need for
divergence between mar

'OF public sector
ginal social benefs
ated wholly by the market
a traditional approach tg
uré monopolies, With this

et
and ML
1(‘;uuung.,
n frastructy
uppmﬂch.

{ime
has be€

{Union O

In spite, the attended level of mvolvem.ent of government, it is clear that satisfactory solutions
have not been fr::mnd to the' deficit of infrastructure services as the governance of
infrastructure se_rwce features high on the agenda policymakers and economists (Laan et al
5000). In Nigeria and other developing countries, infrastructure provision and quality havé
emained a major chafllenge as a result of government’s poor financing and insufficient
political will to pull private pgrticipation (Otegbulu, 2014). In quest for solution, user groups,
workers and the general public have been agitating for renewal and re-investment as public
infrastructure crumbles. Most studies have therefore unearthed how communities have been
renewing and or improving the dearth and decaying situation of public infrastructure. Jack
and Morris (2005) for instance have stressed the concept of community-based networks or

organisations; depicting how communities have organized themselves and developed capacity
to tackle the complex issues of housing and infrastructure.

METHODOLOGY

The analysis in this study draws on various data sources from Minna Urban. The first is the
Niger State Primary Health Care Development Agency, which provides a comprehensive list
of public health facilities (hospitals, maternity clinics, primary health care centres and
dispensary) and their spread across Local Government Areas (LGAs), political wards and
neighbourhoods. The data comprise a sample of 16 health facilities currently owned and
managed by the government in Minna. Secondly, Niger State Universal Basic Education
Board records data on student enrolment by gender and the number of public primary and
secondary schools in Niger State. From this record, an aggregation of 16 primary schools
located within the study area was extracted. The data from Parks and Gardens Department of
Ministry of Environment and Abuja Electricity Distribution Plc comprise a respective sample
of 5 recreation centres and 142 electricity step-down transformers, geographically located
across different neighbourhoods. Generally, the data constructed frc{m.these sources pr}jvide
information on geometric and spatial distribution of 4 groups of Publlc infrastructure: primary
schools, health facilities, fire service stations and electricity transfnrm?rs (proxy 'fnr
electricity distribution capacity) in this study. Fim'.:l“}" these datasets, }HhtCh are mainly
secondary in nature, Were augmented with 2006 ne!ghbﬂurhnod population and hausehnld
data from National Population Commission. Prujerftmn at an aqnual growth rate of 3.80%
(NPC, 2006) was subsequently made for the 9 year time lag covering 2006 to 2015.

Aside the secondary data, a survey based technique inv_nlving a designed 11 item structﬁre;g
questionnaire, was employed to obtain primary data on infrastructure quality from hﬂusel‘n

heads (respondents) who are renters in the study area. By adnptu‘]g clu.ster ranr:;lctm samp mi
the study area (consisting of 12 neighbourhunc_ls) fD‘I‘ the questionnaire admlglslt;atmn % v
drawn from the a priori 25 neighbourhoods in Minna Urban. T!'IE selecte k. a pGr[;uA
neighbourhoods comprise: Bosso Estate, Tunga Low Cost, Barkin Saleh, Jikpan, :
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. octimating the location quotients, we Observe
B::h“‘f 11:~ measures of infrastructure stock and d
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Table 2: Descriptive Summary ‘ﬂlf}”””}fr“ﬂhh} and Socio- Economic Characteristies 9 R !
S— y * e e & &esn >
_}’arlﬂhlfﬁ . — V ariable TXEE Mean St—-l[ :;m enis —
PANEL A (Continuous Variable) andard Deviation
Annual Rent Continuous 116452 .40 117097.10
Ist Quartile s Qum:rh'e
PANEL B (Binary/Categorical) 30000 195833.30
Gender of Household Head: Binary Rrequency Percentage (%)
Female 131 o
Mnleﬁ 318 63'30
Missing Response 14 * :I{l
Age: Categorical '
a0
36-45:&'&“"5 104 22'50
46-55vears 35 760
>S6years 20 430
Missing Response | 11 2.40
Length of Stay: Categorical
1-Syears 26 5.60
6-10years 45 9.70
11-1Syears 155 33.50
16-20years 193 41.70
>2lyears 42 9.10
Missing Response . 2 0.40
Occupation: Categorical
Artisan 36 7.80
A0
Business 56 12
. 46 9.90
Farming 266 57 50
Civil Servant 39 $.40
Professional 2 60
12 i
Student g 1.70
Missing Response No. of Sample 643

Furthermore, it is plausible to estimate the infrastructure share of neighbourhood i that is
2

ive (E), since that is the only part of the infrastructure that brings the quotient above 1.
EXCess1v ]

This can be expressed as:
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s equal 1o zero. In other \iﬂn S, o the classifiec anq hlgh Infrastructure neighbourhoods
.ome from population having 1dem' lfill distribution? A rejection
‘:::::-.gt‘*‘ that neighborhoods classified ag low-infy
SUZLES

of the nulj hypothesis would
| astructure heighborhoods haye more in
ymmon with one another relative to those
vl

d as high-—infrnstructure neighborhoods

and group the 12 neighbourhmds
Tastructure neighbourhmds. With thj
1€ neighbourhoods SO classified gre differe;
::merns or that such observed differences are
Jser\:utmn& The Wilcoxon- Man|1~W11itnev Statistic
ocation between the distributions ;
assified low

classifie
On the basis of this classification, we ex
should vary between low and high-infras
:Hking a cue from previous studies by Gal
place “users satisfaction at the heart

amine the conjecture th
tructure neighbourhoods

ster and Hesser (1981) and Ame’rigo (2002) that

of evaluation of quality of urban environment,
respondents were asked to respond on the perceptual  quality of their respective

neighbourhood infrns‘tructure usi?g a five pﬂi‘nt likert scale ranging from | (very poor) to
S(very good). The frequency of responses tfor the classified low and high-infrastructyre
neighbourhoods were then weighted for each infrastructure to arrive at the CoOmposite(sum)
qu;;lity score and subsequently, the weighted mean quality score for each in frastructure. Chj-

square (f‘) (est was used to determine the relationship between respondents’ responses on
infrastructural quality across the classified neighbourhoods.

Finally, we applied one-way Analysis of Varian
test our expectation that high-infrastructure neighbourhoods are
prices (proxy by house rents) than that associated with low-
homogeneity of variance is one of the stringent

hypothesized that the population variance for house prices would not hold due to the

heterogeneity of the property type employed for the analysis.- Brown-Forsythe’s test ﬁ:rr
equality of group variance was therefore conducted to determine WhEl’l"lEl‘ thfa house price
mean for the classified neighbourhoods are approximately equal. On this basis, we applied
Dunnett two tailed t-test to examine the individual

comparison in residential property values
between high and low-infrastructure neighbourhoods after conducting a standard analysis of
variance test.

at infrﬂstructure quality
across the study area.

ce (ANOVA) with post-hoc comparison to

associated with higher house
Infrastructure neighbourhoods. As
assumptions underlying ANOVA. we

All analyses were estimated using Analyse-it version 4.20 and SPSS version 20 statistical
packages.

FINDINGS AND DISCUSSIONS

Neighbourhood Location Quotients of Infrastructure Stock

The results of location quotients for all the 12. neighbuurhﬁuds a;rz::;%eial}::;;ff;:t:::ztl::a{ﬁi
stock are shown in Table 3. These location quotient patterns have s atial manifest: | | e
on | | ) level, the wide disparity in locatio

first striking observation is that at a disaggregated el, Roirol gk e

| the 4 groups of infrastructure across neighbourhoo _ ' o
?:lzgzztsshi?rbemeen gin1“:‘.'::}:?.truc:turf:, allocation an-d ne1ghbnurhﬂc{d p;)puligazz wl{nl;l;; ui;;%:d

lated neighbourhoods, high location quotients are associate w:n o
heighbo, c::lg For instance, with regards to the allocation of primary school. Bc?s:?u st
s ; ] ?11-2 01) an:l Tudun Fulani (16.81) which are less populated exhibit similar
Hlﬂiﬂfﬁztitnaﬁ)mp‘ared to densely populated neighbourhoods like Tunga Lowcost (0.38),
quo

- ."'l- W i
| | 0.25). Apparently, the geometric anc
' .84), Jikpan (0.74) and Minna Central ( st .
BE;E:I gia:r?hg:ign)nf ir?frastructure is reasonably uneven across the study area with severe
Sp

I I]S-‘
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. | Spatiy|
siohbourhoods " Location Quolients for Infrastructure Stock i ,
able 3 e Population Primary Heal ~ =t in(ne Sudy 1re
m""fh”““‘ G gl ERIE Fire Electriciry o
/N : School  Facilities Service Su Tlt}r Mean (E)
, Supply _ -
81 420 Station Ry I-Q ( I"“mtmiun
e 010 < 5.40 :
-___I_.--"T*_U}m- [ stalc = 9084 0 _'J',,h 0 97 Ihhﬁl 4 .54 ? ?
QR Tunsa (00 8200 0.84 ).5¢ Ve .22 I 0 [ =
.; Barkin e L::'-‘-H‘. 0 I"J. : :h-‘. V.42 0.45 V.74 -0.36 lhgh
-‘ _l'I;I‘tr;l” ""-.:}‘k." i Iq lll -i:‘; 0 'E‘? l 2‘['_1 356 ‘“ ?H I'{_:“..
s GRA £070 1 15 I = 0.57 1.24 94 -0.07 |+l W
:S Limawa RE 0 < 41 0.57 | 86 0.92 0.08 0w
s  Minna Central 9084 < 916 0.50 0.4 126 (7 LOW
g Sango $970 el 1.94 1.5 0.4 033 09 High
g TudunW ada south 85 14.“ 1.47 0.57 0.62 LIS o3 LOW
10 ‘.\gu'.‘ldiﬂ_‘ t;ﬁ‘_‘h‘ 12.0] 3.15 4.00 42; () 95 ‘Uﬂ-S High
1] Dulﬂ.‘l] }\-Ur.'l —,‘b I 43 0 {Jf- I 48 o 63? {} 84 1,.-““."
2 Tundunlt ulani 816  16.81 5.40 16.81 1.60 1.38 '23 High
1 - .

Secondly, at an aggregated index level, the LQ patterns (third to (i

are nearly identical 1o the disaggregation. From thjs_ the diffe ° the last colump iy, Table 3)
with over-concentration and those with less than fajr share of -ret[me b ‘
to discern. With this bifurcation, neighbourhoods such as ;‘ rastr
Agwandaji, Dutsenkura and Tudun Fulani are tentatively cl;ssf?‘
neighbourhoﬂds. Conversely, Tunga Low Cost, Barkin Salel iSl 1
and Tundun Wada South are grouped as low-infrastructyre neil.é,hl;‘;

Table 4: Wilcoxon/Manny-Whitney Test of Equality of
Infrastructure Neighbourhoods

Pan, GRA
urhoods.

Means for Location Quotient of Low

) and High
Neighbourhoods  Wilcoxon Statistic  Hod es-Lehman Poj i N —
~Low-High 21.000 3234 Hhin PValug
95.89CL 02z B
(-11.072 to -0.339)

The actual sign of the excess (E) as seen in the s

provides a tentative support for the classification of neighbmlrh;ill:nt:n . Ta_ble i
However, the resul_ts of the Wilcoxon- Mann-Whitney test in Table 4 Yrﬂil;gtlent PRRSTuS,
justification for this neighbourhood split by infrastructure. The Wilchon—l\/el : mi::fs'? v
statistic (21.000) with correction for ties indicates that the distributions of lﬂcat?ﬂnn- hl'mey
are statistically different between low and high infrastructure neighl;:n:::r|Lu'h1:zn::=nc‘.;1 u:tt le;;fs
significance level (P value < 0.05). Since the null hypothesis that the shift in location betwee::
the distributions of the populations is equal to zero

‘ (Ho: A =0) has been rejected. we extend
the WllFoxon- Mann-\h{hltney test by estimating the Hodges-Lehman point estimate of shift
(A median 1oy - A median pig) to determine the direction and magnitude of such difference.

The Hodges-Lehman point estimate of shift (A) at 95.89 confidence level which is
(—3.234,-11.072,-0.339) further reveals that the median location quotient for low-
infrastructure neighbourhoods is stochastically lower than those of high-infrastructure
neighbourhoods. Implicitly, the result implies that significant difference in location quotients
exist between the two classified neighbourhoods, and by extension, low infrastructure
neighbourhoods appears to have considerably low location quotients. This portrays that the
two classified neighbourhoods (low and high) are different and therefore their observed LQ

differences are not due to any unsystematic oddity in the data. This result sets the stage for
the analysis of infrastructure quality as provided in Table 5.

econd to the last

Infrastructure Quality for Classified Low and High-Infrastructure Neighbourhoods
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Hig 36 03 104 b L IN AN
Total | L BRIy UN U
Fire Service
Low 1(1 Vi iR ) 0 L W
I“ﬂh ;.’: 1:‘ H:'l -! ) 0 o 16,22
Total | ) 5] | l 13 16 IR
Public Health Facilities:
lu““l fh'_’ () N7 .” I“ J:H llj :'

1 .

High '; "":' N LB, | | 331 1% 16
Total A [ | 1A /& 4 4581 W74
Primary School:
Low : 'O ' vl 0 6 JICF,
High l\ﬁ o 10 A 1) 225 18,60
Total - A plo 1768 188 \0 101 00,57

With these divergent rating in responses, the weighted means tnputed from respondents
weighted responses for the classitied low and high-infrastrocture neighbourhoods, however
pn:wide a clear-cut ilﬂ(“l‘]‘ll‘t‘l:liiml ul“rmpnn..lmm;' nliiniun on mdbrastroacture quality as seen 1
Table 0.

Table 6 Relatedness of O

u':_u'nn on L?Ef:h'g* heiween Low amd H:ﬁh :':Lfr'..!.m Netire .\':*JEMH wirhoods

o — e S e — e g, —— - — e ———r————

Quality Very  Poo  Fair Good  Very  Sum Valid Weighted Chi 8} Sig.

l‘ﬂ“l‘ i’ “l'ﬂlll Ih‘-!'uul!wﬂ \ |.|,1““ Hillllll'l" l.evel
: el 1o T

Electricity:

Low 19 112 289 48 25 ol 2312 ANR!

High 17 72 300 2N 45 0N 22 10

Total 50 | 84 AR5 RRIE e 1291 ARG 3N 18 74 ) ().713

Fire Service:

Low 10 |94 R 116 130 608 12 3 62

High 28 110 240 [ON A5 A | 214 3 76

Total o4 304 372 I8 175 1199 4o 269 20,89 25 0.6099

Public Health Facilities: |

Low 0. 138 171 [0 SO0 S 22 2.17

High 37 110 234 [0S S5 o0d 22} 2,71 |

Total Q0 248 405 288 105 1HdS 451 2.54 20,92 25 0360

:),::i::my i 12 72 213 Aod 130 79| 236 1,35

High 16 42 309 300 S0 717 223 i 1‘ u: 1 1

Total 28 114 522 008 180 1512 101 3.28 2092 16 0.182

ved from the tl‘r:qumw}' l‘II'I'L‘ﬂl'!lil’IHL‘ri (with Very poor assigned o score ol 1

* The weighted responses are deri
and very good rated as 5),

poor rated as 2; fair as 3; pood as 4

A cursory look at the weighted mean of' respondents’ opinion apparently indicates marked
v in quality of infrastructure between low and high-infrastructure neighbourhoods,

variability ‘ ‘ _ ure neight
while relatively large weighted mean values are confirmed in high-ifrastructure

For instance,
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neighbourhoods IS far more than the average retu
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Fig.1: Distribution of Residential Property Values, 2015

Apparently, while residential property values in Shango, Barkin Saleh, Minna Central and
Agwadaji are low and subdued, property returns in GRA, Limawa, Jikpan, DutsenKura and
Bosso Estate are relatively high and exhibit much more pronounced volatility. This disparity
however did not suggest any general pattern or close relationship between property value
levels in low and high-infrastructure neighbourhoods. Furthermore, these general
observations on property value performance are overly simplistic but can hﬂwwe.r be 'givffn
some less hypothetical explanation by employing an empirical test for variability in
residential property value across the study area.

The significance of the variability level in property values between the classified ;Egva:d
high-infrastructure neighbourhoods is tested by one-way Analysis of Variance (A : nu{[
However, before turning to the ANOVA result, the Br_own-—Fnrsythe n:::il:mstf te::i a:?:e -
hypothesis of equality of variance shows that the assumption of homogeneity of v
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Neighbourhoods with strikingly differences in mean property values are

Dunnett 3T post-hoc test for pairwise comparison of residential
and low-infrastructure neighbourhoods in Table 8

Jable 8: Dunnett Two Tailed T- Test for Individual Comparison of Residential Property Values

revealed by the
property values between high

High Low Infrastructure

' Mean Sig. 95% Confidence | nterval
Infrastructure Neighbourhood (J) Difference Lower Bound _Upm
Neighbourhood (1) (1-J)

~ Angwadaji GRA -133012.5° 000 199295 66730
Angwadaji Jikpan <1241 9?.37' 000 -188148 60248
Bosso Estate Tudun Wada South 122479.09* 021 9390 235569
Bosso Lstate Minna Central 156509.32 000 47678 265340
Bosso Estate Barkin Saleh 15 l‘-')IZ.T(J: 001 43455 260370
Shango GRA -132075.68_ 000 -196595 -67557
Shango Jikpan -123261.04 000 -185170 61352
Dutsenkura Tunga Low Cost | 13656.25_ 000 35262 192050
Dutsenkura Tudun Wada South 133996.95_ 000 69915 198078
Dutsenkura Minna Cenlral 168027. 17- 000 113000 ngggi
Dutsenkura Barkin Saleh 163430.56° 000 109227 2

Mean Dillerence 18 algmhcanl H[ 5*9 IG‘I-"EI ol 51gm||canr:t
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rhis study has provided t:‘.n-'idﬂﬂi:t: on the residential property value impact of ;

.mploying location quotient to group and classify infrastructure ?nto oh-“;]ﬁ_“mm‘:t“m by
seighbourhoods and low-infrastructure neighbourhoods. Infrastructure Ig_ -infrastructure
anequally distributed across the study area. On the basis of P:l?_\m;m_r;_utre*nd-s to be_
nuiyhh-:mrhu_.:uie: perceptual rating of respondents’ optaton Seally sk l; 1: - :._au_ﬂn* of
in quality of infrastructure between low and high-infrastructure-neiahbourhzro; ;ﬂl‘liatjl_ht}
large weighted mean quality values for instance are associated .

: d with high-i
neighbourhoods compared with low-infrastructure neighbourh gh-infrastructure

| 00ds. Furthermore, property
values tend to dlfft?r between the classified neighbourhoods: hiah-infra;ruietur-é
neighbourhoods have higher residential property values in contrast with that associated with

{}EH’-iI]f[‘B.HIFUClUTE-nﬂigthUFhDOdS. Interestingly, these findings have substantial implications
or optimal location of public infrastructure and its capitalization into urban residential

property value. It is possible to argue for the existence of capitalization effect of public
infrastructure in the study area as renter households tend to exhibit the willing to pay (WTP)
higher property values in neighbourhoods with high public infrastructure level than
neighbourhoods with low level of infrastructure provision. Although there are exceptions to
this capitalization effect across residential space, a tenable justification as aptly stated by

Duranton and Puga (2004) is the inefficient sharing of indivisible facilities such as local
infrastructure.
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