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Abstract

The basic goal of an investiment in real estate is to make the highest positive net return possible. and the process of atlaining
this commences at the site selection stage with accessibility being of paramount consideration. Many investors, appraisers.
planners and developers often base site selection and analysis of accessibility on intuition and mere physical observation of
neighborhoods without scientific approach. The aim of this study is therefore to examine the application of graph-theoretic
analysis in resolving the challenge of improper sife selection process and accessibilily issues in real estate planning
development. In attaining the aim. the sateliite map of the study area was derived and converted into lnear graph regardless of
the width. length and quality of roads. The nadal points of roads that forms the nelwork were senally numbered and transtated
into simple malrix of the number o obtain the accessibility indices for the rapking of access routes in the study area. The study
found that the graph-theoretic approach was useful in anaiyzing and 1esoiving ceessibility ant
estate development process. The findings would provide befter understanding of detenmina scessibility which hitherto
had been done by mere imuilion by real estate appraisers and plarmers through the application of the approach. This 1s
applicable to inform developers take decision refating to choice of locations by scizntificatlly establishing the most accessibilly
location and thus assists in site selection. Also, it would assist the development appraisers in the ranking of several of locations
along arterial routes with a view to determining sustainable physical developments.

3 selection issues i real

Keywords: accessibility, appraisal. development, physical planning. real estate. sife selection

1. Introduction

in the choice of site for real estate development, the investors usually desire the site that has potential for high positive
net return. In many cases. decisions on site selection are usually based on intuition or mere subjective ass;mptmns
especially in developing economies: this offen leads to defective and abandoned projects. For viable devciopmmt
projects. proper site selection is iargelv related to accessibility with the innate assumption that must be based on scient
approaches and modern techniques.

A number of appreaches have been adopted in determining the most accessible site, and by implication. selecting
the site that is most likely to be viable in terms of demand for a proposed development project upon completion. In other
words the techniques assist in explaining the effeﬂts of accessibility on property values ana associated with the choice of

e that 1s most accessible since properly value is a function of level of ¢ shility  The modern technigues include
wmmulatlvo -opportunity type measure, gravity- mmj measure. weighled-average distance. uliity-based measure, space
syniax. route structure a nalysis, mulliple regression model, hedenic model expert sys and graph thecry
{see Ogunsanya. 1986; Rallis. 1968 Geertman and Ritsema. 1985, Kwean, 1998 Wyall 1984 Aderamo. 2003 Oni
2008)
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It is pertinent to state that decision on site selsclion and accesshilily in developing economies is often based on
intuition and mere physical observat«on of the neighbourhood in which a proposed development project is to be located.
Many of the real estate investments have become stalled. abandoned, or non-viable upon completion due to faulty
decision on site selection. It is therefore the aim of this study to resolve the issue of accessioility and site selec tior
decisions by applying the graph-theoretic approach. which has been vvidelv use din road elwork anaiys;s (see Cole and
King. 1968; Hay, 1973: Hodder and Lee, 1982, Ralis, ft 3 Marshall, 2008 Cnib 2008
The graph-theoretic approach is applied 1o determini 79 sie that would most ikely
bring the highest net return in terms of location-induced viabi

2. Theoretical Framework

d.

In this section, the theories and earlier works underpining the study are discussed. these are, location thecry,
transportation. complementarity and competition: accessibility and site selection analysis: and feasibiiity. viability and site
selection.

2.1 Location Theory

f oraguctive activites to the

Location theory s primarly concemed with the areal or regional patten
¥ a gven site is the best. Productive

exient that a certain area 1s best sutted fo ra paz” ar acivily but o suggesting th
activities would derive advantages from being located within certain areas: but within the areas. there may be many sites
offering such advantages. According to the theory. jocations of economic activiies are nfluenced by economies derived
from large-scale operation and from preximity to complementary firms and facilities, although each is affected by internal
economies of scale with varying degrees. The benefits {o activities grouped in a fimited geographical area include greater
volume of business. Commercial activities are highly dependent upon location which determines the volume of sales and
the number of sites that could be profitably occupied strictly limited and praferably located along road transport that
provide good accessibility.

According to Makri and Folkesson (2007) accessibility 1s a
everyone uses until facea with problem of defining and measunng
dally use amongst people of various backgrounds and i
accessibility refers to ease of reaching destinations Dz&,ple m oplaces ‘twa’ 'Juﬂ - would reach ma y other
activities or destinations quickly and people in inaccessible piaces could reach many fewer piaces in the same amount of
time, so that nearer or less expensive places are weighted more than far hf [ OF MOTe 8XPE nsive places

Accessibility, in general terms. describes degree to which a system is usable by as many peop as possible. it is
the degree of ease with which to reach certain locations from others and viewed as the ability to access functionality and
passible benefit. In transportation, accessibility refers to ease of reaching destinations with people in places that are
highly accessible reaching many other activities or destinations quickiy. while people in inaccessibie places wouid reach
fewer places in the same amount of time ’W/mpe:d/a Lomubmm 2008}

Accessibility as a property of iccalion may | !
refers (¢ nearness to rail lenmin: bus stations and sort facities, iabour. customers and service facllities
such as banks and post office; and special accessibility ‘hen complimentary uses are i close proximity 1o each
other. In this case. the net economic \O'ﬁt of movement will be lower in terms of dist tance, time and convenience in
addition to greater comparative advantages given greater accessibility of a location {Harvey, 1999: Balchin et al. 2000)

Handy and Niemeier (1997) identified "place accessibility” which is derived from patterns of land use. Place
accessibility implies spatial distribution of potential destinations. magnitude, quality and character of activities found there.
Itis derived from transportation system in terms of distance, time taken, and cost of reaching each destnation by different
modes of transport. According to Kwan (1998}, measures of place accessibility normally consist of two elements a
transportation {or resistance or impedance) element and an actinly o1 otivation © arof ulifity) element The
transportation element comprises the trum distanca time. or cost o ansport, wm[e the aclivity
element comprises the amount and location of various achivities

A number of studies have been carned oul on the sig ceassibility Banister and Berechman {2005)
stated that possible explanation for small and vaniable impact of urban rall v'wes‘men? IR uowquwus accessibility foum n
urban areas with litlle impact on overall accessibility and addifionat infrastructure where network 15 already well
developed. However. Cervero (1998). Cervero and Wu {1998), Wegner (1955 concluded thal accessinility increasingly
shapes metropolitan location decisions and it is people’s deslre for location advaniages and real estate developers’

mef\ rotion and one 15‘ the ¢
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awareness of those desires that give rise to urban form They siated s’ur*her that under conditions of ubiguitous
accessibility, monumental transport improvements have littie effect onlocation

2.2 Transpottation. Complementarity and Compstitinn

In explaining patterns of property values and urban tand use, Lean and Goodall { {
opined that the centre of an uroan area is the position of greatest accessibiiity where transport routes and systems
converge. Competition between firms whose revenue is nigh when i sucn a DUsH!OP will foice up rents and land values
above those in the remainder of the urban area Fims will compete 0 locate in the centre 10 fake advantage of
complementarity, which to large extent, is a function of accessibility. The larger the urban areas the more distinct will the
clusters of complementary uses become. For instance. the office centre will separate from the shopping centre

Similarly, the higher the degree of accessibility and complementarity, the larger the urban area and the nigher the
land values in the centre are likely fo be. As accessibility decreases from the centre it 13 expected that the value of
commercial property will decrease. that is. where main and secondary roads are placed wil be major determinant in the
location of the commercial uses. Commercial uses would normaily attract land away from ndustrial uses such that the
general pattern would be the highest land values for commercial uses, the next highest for industrial uses. and the lowest
for residential accommodation. Complementarity or incompalibility of properties may be an important factor that
determines land values in an urban area. If land in a given part of a town is put into complementary uses, this wilt fikely
enhance the land values whereas if they are incompatible with each other it may lower the land values. Developments in
transport routes or systems may lead to changes in land values in an urban area. By such developments, some land
values may rse as accessibility increases while ofhers may fall as incompatible uses move nearby causing general
pattern of land uses and values in the urban areas

2.3 Accessibility and Site Selection Analysis

According fo Muraco (1972), accessibility is associated wit h geographic netion of situation
spatial relationships, interaction. and connectivity. In the study. accessibility index was cerived through three anaiytical
phases. which included the use of finite graph theory to define grome e of ihe stucy network. Edges were
defined by major thorougnfares intersecting to provids vertic lished that i dealing with infra-urban road
network not all roadways may be inciuded but major thoroughfares that reflect relevant inkages of the transport natwork.
This involves an analysis of the incidence strusture for the networks io provide iniial set of accessibilily measures and
binary connectivity matrix prepared from where Shimbel index showing measure of nodal accessibility is obtained. In this
case. the element of Shimbel distance malrix indicates the linkages to other nodes in the system, and nodes that are
characterized by large number of tinkages lo other nodes may be assumed to ba most co! mwted han those having only
few linkages. Similarly. in measuring accessibility. the number of links i the shortest path from a partic Llur node to its
remole node is determined; the lower the associated number of a node. the higher he accessihifity level of that node to
the system
Alternative method of configuration analysis is the space syntax adopted in Marshail (2005). The study recognized
that "ink” elements in a fayout may have significant spatial presence. In urban structure. fand use zongs and roads may
be represented separately as nodes and iinks but i traditional urban network streets are significant spatial entities. The
approach used axial lmes. which are the longest lines of sight and access through open space: and convex spaces which
is the maximal convex polygon that could be drawn in open space. Each of the elements is defined by geometry of the
local boundary in different regions of the space map. The translation of such map ‘nto a complete set of intersecting axial
lines or overlapping convex spaces produces the axial map or cverapping convex map respnr‘ |velv. The resultant axi
map thus allows a network amenable to graph mathematics tc in @ wellkdefined manner a
possible the analysis of the urban networks. The basic imetho ! mg axial fi
have some correspondence to fines of movement. or physical routes: and s o the vert
graph while the axiai intersections become the edges. This transformation cieates a g ap ciure underlying network
structure and the resulting graph s analyzed using zm conver
in addition to the concepts of conneclivity. space syniax makes use of concep which 15 a measure of
network “distance’ (i.e. steps of adjacency) betwaen networ< components The deptn of any axia? fine may be more
related to conlinuity of roads and paths as routes than on their inter-visibility across space This has opened up the
guestion of what might be the most appropriate elemental units for representing the “active i wgredxpms of movement
structure. A transport network can be considered as a topologic graph with three parameters from which quantiiative
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measuremenis may be computed as basis for objective description comparson and evaiation of the network. The
parameters include a number of separate non-connecting %ut graphs in the network represented by G, the number of
links {or edges) in the nework (E) and the number of nodes {or vert network (‘u) A number of {opological
approaches of road network structure measure the r,mneun,p,f of a road network re four of such measures,
namely, Beta Index. Chromatic Number. Alpha M@x and Gamma Index. They are defined on the basis of three
parameters of network topclogy, that is. the number of edges (road segments) {e) e nu lces (noces
including road intersections. travel origing and cest ‘[ms and the number of maximally conrected components {g)
(Cele and King. 1968; Hay. 1973; Hodder and Leg. 1882, 5, 1968 Baity, 1998)

anfcrewt measures often show different approaches to accessibiity indices of locations. Pire (1579) and Kwan
{1998) focused on individual accessibility, while many others (for inslance Geertman and Ritsema van Eck, 1935: Song.
1996 Handy and Niemeier, 1957) more or fess focused on place accessibility. Handy and Niemeier {1897) claimed that
the best approach to measuring accessinility does not exist and that different situations ana purposes demand different
approaches. They identified four inter-related issues to be resolved, namely the degree and type of disaggregation,
definition of origins and destinations. measurement of travel impedance and measurement of attractiveness.

The route network pattern has been analyzed in many studies using variety of tachmigues, which include urban
marphology {Cozen W%J, Whitenand, 1981 Moudon. 19971 fractal analysis (Batty and Longley, 1994} cellular
automata (Ba 19971, traffic patlern analyses {Vaughan, ?Q8/ Taylor, 2000). and graph theoretic approach (Muraco

1972). The graph Hm—ovy is @ branch of combinational topeiogy and versatile language that allows basic structure of
transportation networks to be disentangled (Lowe and Moryada, 1978) A graph is a set of discrete points joined by lines
respectively referred to as vertices and edges: and in a graph, it is the lopological arrangement between elemants that is
important rather than the absolute geometry or scale of the elements represented (Marshali. 2005)

Xie and Levinson (2008) identified typology as an arangement and connectivity of nodes and finks of a network
long-standing interest in measuring spatial structure of road networks tnat Is /‘rvfm u, mwrem moa(' of network

es) i the

Nl

structure on performance of transportalicn systems with subse L effects on
works (Garrison and Marble 1960, Kansky, 1983 Hargget Choriey, 1

measures adopting graph-theorelic network an "«zym\ /u
modeling techniques. Subsequent work {for examyp
structures on traffic flows and travel patiern and wit \\.V)(“’S e g 1o \s.

There are two kinds of analysis thal are basad on graph theory: these are conventional transport network dnmysm
and syntax - a method of analyzing urban spatial structure. In acvessaomty by transport network analysis, a transpor
netwark 1s represented conventionally as a graph. the links in the n@twork becomes edges in the graph and the nodes
(junctions) are vertices. It is therefore possible o use various graph-theoretic indicators o analyze network structure and
capture properties such as connectivity and determine the access:bmty indices. In general, graph theoretic analysis uses
vertices to represent the primary elements and edges to represent the primary elements. and edges to represent the
relationships between those elements. In the case of tran s'“o:l network, the primary elements could be the nodes which
are joined by lines of movernent, joning al nodes {(junctionsy and bolh are represented by a graph in which the nodal

i

cre constraimed by himited

xplored the

points are vertices and line of movemenis are edges (see Tr.\)m;son 1048 Berge. 1958, Nystuen and Dacey. Mﬂ
Hagget and Chorley. 1969; iarch and Steadman. 1971, Kruger, 1479, RHiller and Hanson. 1984, and Broadbent. 1988
Thomson and Rmhd{dson 1999: Mackaness and Edwards, 2002 Zang and Lund University. 2004}

Ingram {1971}, Handy and Niemeier (1997), and Harvey {2000) pointed out that place accessibility is derived from
patterns of land use; that is, the spatial distribution of potential destinations and the magnitude. quality and character of
activities found there. It is derived from the transportation system. namely the distance. the time taken and the cost of
reaching each destination by different modes of transport. Measures of place acoassiblly consist of two elements. a
transportation {or resistarce or impedance) slement ang an acliviy ation or attraction or ulility) element The
{ransportation element comprises the trave! distance. time. or cost f fes of transport while the
element comprises the amount and location of varous activities ‘Handy and Nig Kogan, 1995)

Flace accessibility Tm be operationa ¢ nand. the ared of
application. means and fimitations concering 2 Jral MEasures comprising
cumulahve-oppunum Y ITEasures. \J.dvxty-type measures. ana util speciive of what kind of ntegral

neasure chosen, the measure is calibrated to reflect how individuals and hausemds percelve the travel and destination
choxces available to them. Distance approach is accessibility measure invoiving counting the distance from one location
to different opportunities and measured as average distance, weighted area distance. or distance fo the closest
opportunity. The estimation of these distances is performed in several ways, from simple straight-line distances o more
complicated impedance formulations (Ingram. 1971 Handy and Miemeier 1997} The simple straight-ine distance
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approach involves COU“W‘Q ci distance from o'
destination, and e closer the destinaton to th
by average distance eshmd tes um ler e average < oo
opposite, the average distance to all destinations fiom one depaiius tec average distance makes up
for this drawback by ncluding the atiractivensss of the destin that I1s somewhal more
comprehensive is the “shoriest distance” measure. The shortest distance is defermined by househola mean-expenditure
and the mean for weighted distances divided hy total expenditure on goods and services (Guy, 1983). Another approach
is the gravity-based measures, which is derved from denominator of the gravity model for trip distribution. The gravity-
based measures are based on law of physics and arguments from statistical theory used 10 support an exponential form
of the model. The mzasures are obtained by weighling opportunities i ap ars onomeasure indicates ther
attraction and disccunting them by anmpedance measure (5o and Rusemz, 1005 Handy and Niemeier 1997,
Kwan 19Q8

From these, a number of approaches including the graph-theoretic measure nave been dentified; however, the
graph-theoretic approach has been considered in this s udy due to its simplicity and possible ease of understanding of ils
computation by real estate investors and appraisers In developing economies and elsewhere for s appiication ©
resolving site selection and accessibility issues, especially in feasibility and viability appraisal of real eslate development.
The graph-theoretic approach was used in this study to define road network on basis of waighted and non-weighted
static and geometric criteria. The theory is applicable fo this study for its simpiicity yet analytical features that enable
conversion of qualitative data to quantiative measures

@ siess distict 10 a given

leasunng a
soints in the area, or the

¢

2.4 Feasibility. Viability and Site Sefection

As part of feasibility and viability appraisal. site that enables viable re
measuring the needs of a new project against the merits of the level o
selection process includes detailed evaluation of project needs which are th
locations. The process typically includes selecting and evaluating comimunities, real estate sile
{Berman and Evans, 2006)

According 1o the U S. General Services Administration, site selection considerations begin early in the capital
development process and play significant role in pre-planning discussions. The process includes defining project criteria
evaluating communities, creating short fist of communities based upon project criteria. identifying real estate sites with
each finalist community, and real estate analysis. Response to the questior of "what 1s the most w:por it three har*gs in
retail”” is: location, location and location Location is very important element for cusiomer o prefer a store. LOL/E'U(\N
also competition advantage which is not sasy (o simuiate; and for a relail enterpnse, location may resull as success or
failure. A good location is related with target market, rivais and costs, f2aturas of the frade area surrounding the locatior
number of families within and near the area and ease at which customers from other areas gel to the location (Hand, @1 al
1979 Aydin. 2005).

Proper places give chance to easy transportation, atlracts lots of customers, and change customers’ shopping and
buying concepts. Among the retail stores which selis almost the same gocds, the ones in different locations. may have
big portion on market share and profitability. Retailers are therafore careful while choosing store location because
location is important to exploit development survivable competition (dvar' tage. Retailers can easily change prices,
services and good diversity. and determine the values of differ . and ten type of desirable location 18
defermined. general location is chosen. and a spacial site is se wnd etz 2001 Ayding 2005 Berman
and Evans, 2006)

In the opinion of Grasskamp (19705, rzal eslate feasibility an
investigating alternative uses where there Is a prc»det@nmecn site stigating al ¢ sites where there i
predetermined use; and investigating alternative investmer unities where there are pre-determined funds In
agreement with this, Kolbe and Greer (2009) added the Sltflu_ \rwr>1\/t~u i feasibility appraisal of real estate development.
The steps are assessing the physical and legal aspects of the siter estimating demand for the proposed real estate
services, including issues of transportation, accessibility, and services: analyzing the competitive space including the
present and future competitive sites to estimate the degree of pressure on rents ana likely vacancy rates: estimating the
cost of construction: estimating the cost of financing including consideration for possible combinations of equity and debt
financing packages: and estimating the rate at which the units wom be rented or sold: d \"\'nng 5Ch(‘dufb of cash
inflows and outflows. and evaluating the anticipated cash flows for adequacy. given the inves :
rate of return and degree of risk vis-a-vis the marke!

is selected on the basis of
al locations. The
the menis of polenta
analysis and acquisition
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From this. every slep in the feasibinty apprasal of real a;s:d:é
Accessibility plays important parl in the numbs

o theassue of accessibiity.

> space requirement

of ceopie tha r‘*tun'o amenit :
competition for a particular site in order lo estimale the degree of pressure on rents and likely vacancy rates. In addition,
accessibility issue greatly determines the cash flows, and the rate af which each unit of reat estate project would fet or sl
in a transaction involving willing and able purchaser {owner; and vendor (lenant) none of whom Is under pressure (o
participate in the transaction. It therefore implies that site selection nas great impact on feasibility and viability of real
estate project and accessibility greally influences the nature and type of parlicular site, with site having greater
accessibility advantage outplaying ofhers with less advantage

The aim of this swdy is therefore 1o « mine e appre
been tested in studies on road v igena (se .
accessibifity within a community and in reiation 1 viability of reai Ls(m&, devalopment groject vis-a-vis snte selection. This
is with a view to resciving the accessibility and site selection issues in reai eslale development process. In doing so, ikeja
city was adopted for the study. The study area is the capital of Lagos State and a large component of the Lagos
metropelis, and cne of the thirty-six states in Nigeria. It is localed at 8°34'60'N, 3°1958"E atonu the West African coast
There are ninety (90) major roads i the study area out of which thirty-seven are arterial. From the thirty-seven arterial
roads, twenty traverse the commercial axes while others serve instituticnal, indusfrial, and residential nmghbouhoads
This study covers only the major roads serving the commercial axis and inner areas while exciu fi"ﬂg the inter cm roads
that form rings around the study area having a network of twenty-one (21) arterial roads twenly of the roads traverse the
commercial axes of the study area while one serves qovernment einishnents

elwarK g

3. Research Methodology

Using the graph-theoretic technique, the road map of the study arsa showing major transport routes was converted to
linear graph regardiess of the width. quality. and standard of the roads. The points at which two or more roads conpect
are numbered senally from 1 unti the entire nodal points in e network has been assigned with numbers From this.
accessibility matrix was prepared 1o determine the degree of accessibility of each nede within the road network, and each
node was rated according to the level of accessibiiity using the Shimbelindex. The Shimbel index matrix summarizes the
number of edges required to connecl every node or vertex with the others in the network through the shortest path. The
odal points with the iowestw* fex thus revealed h»» m J accessivle location 1n th

In this case, rig. ows the satethte map of the study area and
traversing the ﬂOlgthUlhOOdS

2

he tola number of arterial roads

Fig. 1: Satellite Map Showing the Road Network of kcja e Stu my Aea
Source: Lagos State Planning Information Centre, lkeja
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The satellite map in Fig. 1 was coverted to graph of the network by linking C
paih possible. This was made possible by placing fransparent sneet on the mtelh e map an
connect nodes (where two or more roads meet) to form edges.

Furthermore, the relative accessibility indices of the roads were determined. In this case. Fig. 1 was converted to
linear graph regardiess of the width, quality. and standard of the roads as shown i Fig 2

straight and shorlest
d drawing straight lines to

Fig. 2: Graph of Arterial Road Network in [keja

As shown i Fig. 2, thirty-five (35) nodal points are revealed within the study area. Thus, the accessibility matrix was
prepared to form a 35-by-35 column matrix corresponding to the number of lines that connect trie nodal points to form the
links. which are were numbered from 1 to 35 in relation to the number of inks. The number of links belween a nodal point
and every other having direct link to it was indicated in each box to obtain the accessibility index this represents the level
of accessibility of the particular road axis. The process was repeated for every road u 1H ne entire networks was covered.
The totals indicated in the accessibility index columin thus represent the rar KS o det mine e IUd*I\/t accessibility as
shown in Tabie 1 However in operationaiizing ’m accessipiily and connecti 35 for inny-five nodal points in the
road network. all nodal points were weighted over the twenly arienal roacs 1de o obiam e levels of accessibility
and connectivity in the network using Eqn 1 ‘ormdmtcg in Oni (20071 applied in Oni 12008, 206G2)

wllf\'\/\)

where,

a{c)i= accessibility or connectivity index:

np1 = accessibility or connectivity index of lower nodal point;
npa = accessibility or connectivity index of higher nodal pomnt:
mps= rank for lower nodal point:

mpz= rank for higher nodal point

4. Findings and Discussion

The result of analysis of the level of accessibility of the artenal roads s shown n leu s
analysis, nodal pomnt 21 with has the least accessibilily ndex of 105 [Obafems Awolowo Way/Uregun Road) i
accessibie; followed by node 20 (Obalemi Awolowe Way/Aflen Avenue) with index 107 an d node 22 {Obafemi A wolow
Way/Lateef Jakande Road) with 114, The least accessible nedal point is 15 {end of Obafemi Awolowo Way with
Lagos/Abeokuta Expressway) that has accessibility index of 178 foliowed by iser/Agege Road by Berger Area (nodal
point 3 with index of 167). This showed that all the nodal points with low accessibility i iOf‘a ed along Obafemi
Awolowo Way, thus showing tha[ the road is the mostimportant delivering much of 4 the road network of the
study area. This thus mplies thal invesler. developer, and appraiser would consider the road 1’*' commercial real estate
development.
However. thinty-five (35) nodal points were identfied within the network of tvc nty (20} artenal roads in the study
area, thus the necessity for further analysis using Eqn 1. The equation was adopted to determine the relative weighted
accessibility indices of the twenty arlerial roads in relation 1o thirty-five nodal points i the study area summarized s Table

~
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Table 2: Weighted Accessibility Indices of Arterial Roads n lkeja
SIN Arterial Road Weighted index Rank
1 Obafemi Awolowo Way 0.10 i
2 TOYHWQI’Q& L OL}? o i B
3 Bank Anthony Vs 7 o o
4 Lateef Jakande Roar 4
5 Isheri-Agege Road B
8 Ogba Roac - . B B
7 Orequn Road o J95 :
a3 Opebi Linkrcad e .
S Simbiat Abicla Wa vl 9
10 Aromire Avenue 0.73 10
11 lkosi Road AL 10
12 Olowu Street o0 10
13 WEMPCO Road C 1
14 Adeniyi Jones Avenue o ) 14
15 Allen Avenue
6 Fodesho Street e
o Oba Akran Avenue - Mo
1 Opebt Road i
18 OpebiiBank-Anthony Way o ik
20 ACME Road 20

From Table 2. the analysis accessibility of the major arterial roads in the study area using the weighled rmatv»
accessibility indices showed the importance of different roads in terms of their relative cocessinility. The road with the
lowest accessibility index is considered to be the most accessible Therefor
further indicated Obafemi Awolowe Way as the ancessible Glowed by T i-Anthony Way, while
the least accessibie 1s ACME Road. Also isheri-Agege and Cyba Roads: Arorire Avenue, ‘»‘mw Road, Olowu Street, and
WEMPCO Road Adeniy: Jones Avenue. Allen Avenue. Kodesho Streel Oba Akran Avenue. Opebi Road. and
OpebiBank-Anthony Way have equal degrees of accessibility in the arlenial road network 10 Uw study area. This finding
confirms the actual situation in the study area and probably explains reasons for high concentration of pedestrian and
vehicular movements and business activities along the routes with high concentration of converted and purpose-built
commercial properties to take advantage of the accessibility levels. Funnermore, the importance of this finding is that the
ordering of the arterial roads might be a guide to property developers who consider accessiility as major factor of
physical criteria in determining the feasibility and viability of a devei cpmer orgject | : choice out of the allernative
location in the study area Also, the study has der mrwmra'“! ‘ ation of the graph-theoretic
approach in determining the level of accessibility m a cos developers, appraisers ana
investors in resclving accessibility and site s ntuition

the weighted reiative accessibiily index

{z

5. Concluding Renarks

The study has demanstrated the applicalion of the graph-theoretic appreach. which 1s a useful (wol road nelwork anaiysis,
10 resolving the accessibility and site selection issues in real estate development projact. The approach has been tesied

J~ e8]
in University community and larger metropoiitan area of [keja in Lagos State, with the resull that it may be applied in even
larger community for orderim various levels of accessibility and remkm of locations for efficient physical planning. This
would assist in site selections for physical developments which entirely depend greal iy accessipility. There 1s need 1o
adopt the approach gwing q'eat opportunity for further research 5 will go a long way in
assisting developers, real estate appraisers. and nvesions in resol ity issue in feasibility
and viability appraisais with some level of confidence. The g ,)H theo would assist in adopt}mg more
analytical approach to accessibility and site selection efforts which had hithe o been determined by intuition, thus
ensurning effective and sustainable physical development.
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Appendix |
Table 1: Accessibility Indices of Arlerial Roads i ikeja Metropolis
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