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A STUDY OF THE ACCESSIBILITY AND CONNECTIVITY OF IKEJA ARTERIAL 
ROADS 

Abstract 

Oni, Ayotunde Olawande 
Department of Estate Management 
Covenant University, Ota, Nigeria 

Tel.: 08023122014; Email: wandeoni@yahoo.com 

-

The estate surveyors and valuers strongly believe that accessibility has strong effects on property 
values but without justifiable empirical technique to prove their assertion. The paper examined 
tlze network of roads in lkeja with the aim to empirically determine its accessibility and 
connectivity. The graph of the road netWork of the study area was derived from its street map 
and a graph theoretic qualitatil'<' technique adopted to determine the levels of accessibility and 
connect1vzty, while correlation and analysis of variance techniques were used to prove the 
relationship between the I 'll · jhles. ~ i'esearch .finds empirical way of determining 
accessibility, and recommend.' the app!iwtion of the finding to estate valuers in proving 
accessibility which they hitherto decide intuitively in relation to property values. 

Introduction 
The configuration of the routes network and the impedance for traversal along the routes are two 
influences that affect accessibility, and route network coupled with increased investment in roads 
results in changed levels of accessibility. This also is equally reflected in the cost benefit 
analysis, savings in travel time with other benefits noticeable in increased catchments areas for 
services and facilities like shops, schools, offices, banks, and leisure activities (Wyatt, 1999). 
Two influences in particular were found to affect the accessibility and locational value using the 
network model, these are - the configuration of the route network and impedance for traversal 
along the routes with implications for transport planning and its consequent effect on property 
values (Wyatt, 1999). 

. Road network constitutes an important element in urban development with roads 
providing accessibility to different land uses in the urban areas and proper functioning .of human 
settlement depends on an efficient transportation network, to the extent that human settlements 
and urban developments generally are incapable of existence except when adequate transport 
facilities, like roads and road networks, exist (Aderamo, 2003). The urban road transportation 
system is one of the important factors that are responsible for shaping the urban centers (Dickey, 
1975); not only that the transportation system acts as a basic component of urban areas' social, 
economic and pjlysical structure, it plays essential role in the determination of the scale, nature 
and form of urban areas (Balchin, et al, 1991). 

The relationship between accessibility, property values and land use·pattems has been the 
pre-occupation of earliest theorists with indication that travel costs were traded off against rents 
and population densities from the Central Business District (CBD) to suburbs of a mono-centric 
city. Accessibility has become more complicated requiring more sophi~ticated treatment; thus, 
the importance of studying accessibility in order to understand the locational advantages of 
individual properties rather than rely on traditional bid-rent theory that places the peak rent 
contour in the CBD (Henneberry, 1998); and transportation networks have major impact on land 
use and land values with increasing accessibility leading to higher land use and property values 
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in U.K. as remarked by Royal Institute of Chartered Surveyors (RICS, 1998) in response to a 
Transport White Paper. 

In determining the degree of accessibility, a number of approaches have been adopted, 
one of which is the graph theoretic technique. The theory has been used extensively on regional 
and local levels with implications for estate surveying, physical development and planning in the 
study of the growth pattern of a community and can be extended to wider and more complex 
study on the correlation of road network and value of properties. The graph theoretic approach is 
applicable to this study as it assists in the analysis of the road network pattern of the study area 
giying clearer picture of the various inter-nodal points for each of the routes within the study 
area, which otherwise cannot be achieved through a quantitative approach. It also enables a clear 
comparison to be made between the nodes, and confirmed the ability of the theory to make 
objective comparison of different networks therefore fitting into scientific research, involving the 
identification of changes that could have taken place in the spatial pattern of a network. 

The Lagos metropolitan area spreads over much of Lagos State, which itself covers an 
area of approximately 3,345 square kilometers located on four principal islands and adjacent 
parts of the Nigerian mainland with the islands connected to each other and to the mainland by 
bridges and landfills. Major sections of the metropolis include the old city, which now serves as 
the commercial district, on western Lagos Island; Ikoyi Island (situated just east of Lagos Island 
and joined to it by a landfill); Apapa, the chief port district, located on the mainland; residential 
Victoria Island; and industrialized lddo Island with important mainland suburbs, incorporated as 
part of the city in 1967, consists of Ebute-Metta, Yaba, Surulere, Ajegunle, Shomolu, Agege, 
Mushin, and Ikeja. (Microsoft Encarta, 2006). · 

Ikeja is the capital city of Lagos State, with commercial properties and employment 
opportunities aggregating close to the seat of governance in the state. The choice of the study 
area was based on many factors. First, Lagos is a socially heterogeneous city with a variety of 
road type, and the property market in the study area is well developed, and so it is possible to 
identify and analyse variations. Second, comprehensive data is available on the network of roads 
in the Lagos metropolis; third, judging from what is applicable in Nigeria, the Lagos road 
network is probably the most complex in terms of linkages and human activities with availability 
of computerized and up-to-date data on the network of roads. 

Apart from these reasons, Ikeja has been selected due to the fact that it is the economic, 
social, commercial, industrial and political nerve-center of Nigeria, and by implication the nerve­
centre of the West African sub-region. The metropolitan Lagos itself represents the melting pot 
of various races, and of economic activities with high net-worth manufacturing, commercial 
entities, high grade residential precincts, highly productive industrial concerns that have 
congregated to take advantage of the nearness to sea and international air ports, and rail systems 
which originate and terminate at the city to and from other parts of the country; all served with 
networks of trunk roads. 

The estate surveyor and valuer believe that accessibility has great impact on property 
values and often conclude that properties located at the point where two or more roads meet 
would command greater value than those located off the nodal points (Omoogun, 2006). 
However, this assertion lacks empiricism, and this research therefore becomes relevant to show 
the qualitative technique useful in analysing both inter- and intra- communities road networks. 
The research will also serve as a means to arouse the interests of professional and academic 
estate surveyors and valuers in this respect, particularly, with regards to proving the effects of 
accessibility and transport infrastructures on property values. 

A number of factors impact positively and negatively on values of commercial properties, 
one of which is accessibility the subject matter of which earlier researchers have laid sound 
foundation but many of such earlier studies have ignored the connection between road network 
and values of commercial properties. In respect thereof; this research will adopt a two~pronged 
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approach to exammmg accessibility in terms of road network pattern and determine its 
relationship with the values of commercial properties in the Lagos metropolis adopting the graph 
theoretic qualitative technique, and the regression parametric technique to attain the stated aim of 
the research. 

This paper examines the road network pattern of Ikeja, Nigeria, to determine the most 
accessible and best connected points. In doing this, the road network pattern of the study area 
will be examined, while the degree of accessibility and connectivity of the various nodal points 
along the arterial routes in the study area will be determined, in addition to an arr3lysis of the 
accessibility and connectivity of the nodal points. 

Related Studies 
A lot of earlier works on transportation, road network and accessibility have been carried out on 
regional level but studies of Ikeja intra-urban network using the graph-theoretic concept are non­
existent. For instance, Garrison and Marble (1960) applied graph-theoretic technique to measure 
regional highway network in the Uni~ed States of America; Nystuen and Dicey (1961) adopted 
the technique to analyze functional connection between central places in the state of Washington 
based upon communication flows in a network. Similarly, Muraco (1972) applied the graph­
theoretic technique in his study of intra-urban accessibility of inter-state highways in 
Indianapolis and Columbus in the United States of America; while Ogunsanya (1986) applied the 
technique in the estimation of traffic flow in Barnsley, United Kingdom. 

In Nigeria, Aderamo (2003) studied the growth of intra-urban network in Ilorin using the 
graph theoretic analysis and found various indices of network developments for the periods· 
1963, 1973, 1982 and 1988 thereby making it possible to trace the growth of the intra-urban 
network of the study area between 1963 and 1988. The study found a relationship between road 
development, expansion of the city, and significant effect on transportation planning with 
conclusion that road network is a significant factor in growth and development of a city and 
community. Also, Oduwaye (2004), in a study of land vah,.1e determinants in medium density 
residential neighbourhoods of metropolitan Lagos tested' the hypothesis that there is no 
significant relationship between accessibility and land values using the Spearman's correlatio1 
analysis to determine the relationship .between the variables with further test using Chi-square to 
check its validity, with the conclusion that accessibility is a major determinant of residential 
values in the study area while improvement in transportation facilities, especially roads, brings 
about improved accessibility. The technique was also applied by Oni (2007) to analyze the intra­
community road network of Covenant University, , Ota, Nigeria. He found that there was strong 
relationship between accessibility and connectivity, with the correlation coefficient (r) being 
-0.74, while the coefficient of determination was 0.545, with the conclusion that only about 55% 
of the variation in accessibility was explained by the con-nectivity of ,the study area, and found 
empirical way of determining accessibility and connectivity. 

The graph theory is relevant to studies on accessibility and connectivity of two or more 
locations. In graph theory, line patterns occur which is referred to as network defined as a set of 
geographical locations interconnected in a system by a. number of routes thereby making the use 

' Of quantitative approach in giving accurate description in transport and land use planning very 
difficult, and it is equally difficult to determine accessibility and connectivity of two points to all 
other points in quantitative terms. Also; the quantitative description is also unsuitable for 
comparing the ch~racteristics of one network wit)l another, while it is . also not useful in the 
evalua~ion of the present and future trends of elements in the road networks. Based on these 
shortcomings, amongst others, the graph qualitative approach etnerged as alternative to the 
quantitative approach in capturing adequately all aspects of networks. 
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The graph theory was first proposed by Garrison and Marble (1960) and further 
developed by Kansky (1963). It is described as a branch of combinational topology, a powerful 
and versatile language which allows one to disentangle the basic structure of transportation 
networks (Lowe and Moryada, 1975); while it is also described as a directed, weighted graph or 
network in relation to transport typically as networks of roads, streets, pipes, aqueducts, power 
lines, or any structure that permit either vehicular movement or flow of some commodity 
(Wikipedia online, 2007c). 

Transport networks are spatial structures designed to channel flows from the points of 
demand to points of supply to link the points together in a transportation system, useful for 
transport network analysis in determining the flow of people, goods, services and vehicles. 
Similarly, spatial networks are networks of spatial elements derived from maps of open space 
within the urban context or building, a form of negative image of the standard map, with the 
open space cut out of the background buildings or walls. The resulting space map is broken into 
units of road segments, called the nodes of the graph, and linked into a network through their 
intersections, called the edges of a graph; and by divorcing the function of transport network 
from their inert spatial form, some useful descriptive indices are derived, while it is possible to 
evaluate alternative structures by reducing the complex transportation network to its fundamental 
elements of nodes and links, such evaluation is carried out using elementary mathematics from 
the graph theory (Wikipedia online, 2007a). 

Also, transport network can be considered as a topologic graph with three parameters 
from which quantitative measurements may be computed as a basis for the objective description, 
comparison and evaluation of networks. The parameters are the number of separate non­
connecting sub-graphs in the network represented by G, the number of links (or edges) in the 
network (E) and the number of nodes (or vertices) in the network (V) (Hodder and Lee, 1982)._ 
The description of a network varies between whether the network occurred on a plain, referred to 
as the planner graph or if non-planner graph. In planner graphs, all the nodes and links occur on 
a surface whereas in non-plann,~r graph there are infinite numbers of links that are developed; 
and in graph theory links are reft •ed to as lines, edges or arcs while the points are called nodes, 
vertices, junctions, intersection~ ' ·erminals. The graph theory therefore serves the means by 
which the theory, nature, form, . ...,1 1aracters of the network can be described, analyzed, with 
temporal changes of the elemen: 1bserved within a particular geographical space and between 
one node of the network or another. 
1 The spatial pattern of a network can be carried out in three ways: connectivity index 
analysis, accessibility index analysis, and measure of compactness. These indices are concerned 
with network and such analysis can yield valuable measures of the accessibility, connectivity, 
and compactness of individual nodes. The connectivity of a network refers to the completeness 
of the lines or links between the nodes or vertices, and can be measured using four indices, 
namely, beta index (p), chromatic number (CN), alpha index (a), and gamma index (y) (Cole and 
King, 1968; Hay, 1973; Hodder and Lee, 1982; Rallis, 1988). The Beta Index is a measure of 
connectivity in terms of the average number of links per node within the network and indicates 
the relationship between the number of edges (E) and the vertices (V) defined as: 
Beta Index (~) = ~ ... Eqn. l 

v 
T he Gamma Index (y) measures the ratio of the observed number of links and the maximum 
number of links in any network, given by the formula: 
Gamma Index (y) = E x 100 . .. Eqn. 2 

3 (V- 2G) 
Similarly, The Chromatic Number (CN) indicates the number of circuits within a network. 
Where there is no complete loop, CN will be equal to zero and where the result is one it indicates 
one loop, up to any number that thus corresponds to the number of loops using the formula: 

Volume 3 No 1; 2007 Page 111 

Journal ofL 

Chromatic 
chromatic r 
Alpha Inde 

These indic 
accessibilit 
links betwe 

A f 
indicates th 
intervening 
for each n< 
network an 
and the av1 
number of 

Ro:: 
patterns ex 
patterns di~ 
Grid-like I 
Manhattan­
discerned a 
and L.U.,: 
found in rc 
such repeti 
occurring a 
2002). 

Oth 
Richardson 
concepts a 
spanning t1 
grouping t< 
by orderin~ 
simulation 
agent-basec 
version of 
roads, deg: 
explorator) 
properties c 
road netwo 

Sirr 
space withi 
of the stanc 
resulting s~ 
into a netw 
trans portati 
edges and t 
network fn 
through th< 
nodes and 
evaluation 1 

Volume 3 No 



rther 
~rful 

ilion 
thor 
)Wer 

)dity 

ts of 
I for 
cles. 
pace 
1 the 
into 

their 
.vork 
,Je to 
ental 
from 

eters 
•tion, 
non­
n the 
:)82). 
ed to 
Jr on 
)ped; 
odes, 
lS by 
with 

ween 

ndex 
~rned 

ivity, 
eness 
iices, 
e and 
tre of 
cates 

1. 1 

mum 

.qn. 2 

work. 
icates 
mula: 

~ 

ge 111 

Journal of Land Use and Development Studies 

Chromatic Number (CN) = E - V + G; while the alpha index is obtained by dividing the 
chromatic number with double the number of vertices less five multiples of the sub-graphs. 
Alpha Index a= (E- V +G) x 100 ... Eqn. 3 

(2V- 50) 
These indices are concerned with network and such analysis can yield valuable measures of the 
accessibility of individual nodes, derived from the connectivity matrix, which represents the 
links between the nodes of a network in a mat1ix form. 

A figure of one in the matrix indicates that there is one inter-nodal link while zero 
indicates that there is no link. The distance between pairs of nodes is expressed as the number of 
intervening links along the shortest path that connects·them. The total of the figures in the row 
for each node is a measure of its accessibility in terms of the measure of the total size of the 
network and total number of links. This measure is known as the dispersion value of the graph, 
and the average length of path in the network is obtained by dividing the row sum by the total 
number of positive values in the row (Hay, 1973) . 

Road networks consist of a large amount of roads which interlink each other, and many 
patterns exist in road networks these are star-like, grid-like and irregular patterns. Star-like 
patterns display a radial structure where many roads converge at a point, or a set of dense points. 
Grid-like patterns consist of two groups of roughly perpendicular roads, corresponding to 
Manhattan-style street networks. As for irregular patterns, no regular shape and structure can be 
discerned as the networks consist of a large amount of roads that interwoven each other (Zhang, 
and L.U., 2004). Patterns in this respect are defined as characteristics and properties which are 
found in repeated and regular manner within one object, or between a number of objects with 
such repetition in the form of shape, density, distribution, linkages, connection or orientation 
occurring among the same kind of objects or different kinds of objects (Mackaness and Edwards, 
2002). l. 

· Other studies, namely Mackaness and Beard (1993); Mackaness (1995); Thomson and 
Richardson (1995); Jiang and Claramunt (2004); and, Jiang and Harrie (2004), however used the. 
concepts and parameters of connectivity, shortest path spanning tree, and minimum cost 
spanning tree, to analyse road network; while Thomson and Richard (1999) used perceptual 
grouping to analyse road network and group road segments according to continuation principle 
by ordering and selecting strokes into which the roads are segmented; yet another approach is the 
simulation of the amount of road use and selection of roads that have high level of usage through 
agent-based simulation consisting of algorithm base for road generalization and creating a 
version of network of roads that exhibits certain properties of good connectivity, length of the 
roads, degree of continuation, and degree and frequency of usage. However, as good and 
exploratory as the agent-based simulation approach is, it does not guarantee that some important 
properties of road network are not distorted, as some of the approaches ignore the analysis of the 
road network pattern thereby losing the patterns (Morisset and Ruas, 1997). 

Similarly, spatial networks are networks of spatial elements, derived from maps of open 
space within the urban context or building, and space map could be likened to the negative image 
of the standard map, with the open space cut out of the background buildings or walls with the 
resulting space map broken into units of road segments, called nodes of the graph linked together 
into a network through their intersections called the edges of a graph (Wikipedia, 2007c); and in 
transportation network analysis, a common instance reverses this and treats the road segments as · 
edges and the street intersections as nodes in the graph and by divorcing the function of transport 
network from their inert spatial form, it is possible to derive some useful descriptive indices 
through the reduction of the complex transportation network to its fundamental elements of 
nodes and links thereby making it possible to evaluate alternative structures; with such 
evaluation carried out using elementary mathematics from graph theory (Hodder and Lee, 1982). 
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In modelling network pattern, a parameter-based descriptive method may ·be used, with 
every kind of pattern having a set of properties that can be described as shape, orientation, 
connectedness, density and distribution in terms of which certain properties are identified, and 
evaluated in map generalization, with the possibility of using parameters that indicate the main 
properties of the patterns; while in computing density of the road networks, the networks are 
partitioned into different parts in order to extract the roads inside each part and calculate the 
density of each part by density indicator, and number of connections thus recording the number 
of roads that connect to the road (Zhang and L.U., 2004). 

Accessibility is a general term used to describe the degree to which a system is usable by 
as many people as possible and it is the degree of ease with which it is possible to reach a certain 
location from other locations, and can also be viewed as the ability to access the functionality, 
and possible benefit; while in transportation, accessibility refers to the ease of reaching 
destinations with people in places reaching many other activities or destinations quickly, while . 
people in inaccessible places can reach many fewer places in the same amount of time 
(Wikipedia, 2007b ). 

Considering property value in relation to transportation and accessibility, the Washington, 
D.C.'s Metro rail for example encouraged more downtown development than would otherwise 
have occurred, with Metro rail converging downtown from all directions thus concluding that the 
market for office and other space within a business center is to build more off-road transit 
facilities io serve it (Downs, 1992); while contemporary land market theory established that 
differential firm's access to business activity clusters eliciting significant effects on commercial 
land market as exemplified in firms valuing main and secondary centers accessibility in the 
urban areas (Sivitanidou, 1996). 

Urban road transportation system is one of the important factors responsible for shaping 
urban centres, and the system does not act as basic component of urban areas' social, economic 
and physical structure, playing essential role in the determination of the scale, nature, and form 
of urban areas (Balchin, et al, 1991); and the relationship between accessibility, property values 
and land use patterns that was the rre-occupation of the earliest theorists indicate that travel costs 
were traded off against the rents nd population densities from the Central Business District 
(CBD) to suburbs of a mono-cenm..: city with accessibility becoming a more complicated 
phenomenon that requires more suphisticated treatment thereby making the study accessibility 
more rigorous in order to understand the location advantages of individual properties rather than 
rely on traditional bid-rent theory that places the peak rent contour in the CBD (Henneberry, 
1998). 

In explaining the effects of accessibility on property values, modem techniques have 
equally been introduced. These techniques range frt>m geographically weighted regression 
technique, multinomial logit models, to geo-spatial analysis using the Geographical Information 
Systems (GIS). For instance, Desyllas (1998) used regression model was used in a study on 
office rents in Berlin, Germany between 1991 and 1997, in which he derived a residual figure for 
the amount of rent not explained by non-location factors suggesting that in order to find an 
independent variable it is appropriate to model the street system as a network and calculate 
accessibility values based on the relationship between individual streets and configuration of the 
system as a whole. 

Data Collection and Methodology 
Data required for this study were generated mainly from the secondary source, with the Street 
Map of lkeja used to analyze the network of roads in the community. The street map. of the study 
area is shown in Fig. 1 
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Source: Curled from Lagos Street Map (West Africa Book Publishers Limited, 2002) 

Furthermore, the arterial routes in the street map of Ikeja were traced out using transparent paper 
to obtain the graph of the road network, and the resulting graph thereafter analyzed to determine 
the levels of connectivity and accessibility of each node within the network using the Graph 
Theoretic Analytical technique. In using the graph theoretic qualitative technique, the road 
network as indicated in the road map was converted into linear graph, with each route 
represented by single line regardless of the width, quality, shape, and standard of the roads but 
taking the shortest route possible, the connectivity and accessibility matrices were consequently 
derived, and the nodes within the graph numbered serially as shown in Fig. 2. 
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From Fig. 2, the levels of accessibility and connectivity using the Shimbel Index and 
Connectivity Matrix (Tables 1 and 2) were determined. In this regard, the Shimbel Index 
indicating the accessibility indices summarizes the number of edges required to connect each 
node or vertex with other nodes in the network through the shortest path as shown in Table 1, 
and in the Connectivity Matrix, a score of 0 or 1 was given to each node, that is where two nodes 
are directly linked, a value of 1 point was given and where they are not directly linked, a score of 
0 point was given. The Connectivity Matrix therefore indicates the number of other nodes that a 
particular riode is directly linked with and the node with the highest number of points is therefore 
considered as the most connected while the node or vertex with the least Shimbel Index is 
regarded as the most accessible as detailed in Tables 1 and 2 
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Table 1: Analysis of Accessibility of the Arterial Routes in Ikeja 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 Accessibility I 

Index 

1 * 1 2 2 3 1 2 3 2 4 5 6 6 6 7 7 8 9 8 7 6 5 5 3 7 2 2 3 4 126 ! 

2 1 * 1 1 2 2 3 ' 4 6 5 6 7 7 7 8 8 9 9 9 10 7 6 6 4 8 3 3 4 5 151 i 

3 2 1 * 1 2 - 4 3 4 6 5 6 7 7 7 8 8 9 9 II 10 9 8 6 5 8 4 4 5 6 165 ! 

4 2 1 1 * 1 3 2 3 5 4 5 6 6 6 7 7 8 9 10 9 8 7 5 4 7 5 4 5 5 145 
5 3 2 2 1 * 2 1 2 4 3 4 5 5 5 6 6 7 7 9 8 6 5 4 3 6 3 3 4 4 120 j 

6 1 2 3 3 2 * 1 2 4 3 4 5 5 5 6 6 7 7 7 6 5 4 4 2 6 1 l 2 3 101 1 

7 2 3 3 2 1 1 * 1 3 2 3 4 4 4 5 5 6 6 7 c- 6 7 3 2 5 2 2 3 3 103 I 

8 3 4 4 3 2 2 1 * 2 1 2 3 3 3 4 4 5 7 6 ' 4 3 2 I 4 2 3 3 2 88 
9 5 6 6 5 4 4 3 2 * 1 2 1 2 3 4 3 4 4 5 6 5 6 2 3 3 4 5 5 4 107 

10 4 5 5 4 3 3 2 1 1 * 1 2 2 2 3 3 4 4 5 5 4 5 1 2 3 4 4 5 3 90 
11 5 6 6 5 4 4 3 2 2 1 * 2 1 l 2 2 3 3 5 5 3 4 2 3 2 4 5 5 4 94 
12 6 7 7 6 5 5 4 3 1 2 2 * I 3 3 2 3 3 4 5 5 7 3 4 2 5 6 6 5 115 . 
13 6 7 7 6 5 5 4 3 2 2 1 1 * 2 2 1 2 2 3 4 3 4 3 4 1 5 6 6 5 102 
14 6 7 7 6 5 5 4 3 3 3 l 3 2 * l 3 3 3 4 5 2 3 1 4 2 5 6 6 5 108 
15 7 8 8 7 6 6 5 4 4 3 2 4 3 1 * 3 2 2 3 4 I 2 2 5 1 6 7 7 6 119 
16 7 8 8 7 6 6 5 4 3 3 2 2 1 3 . 3 * I 3 4 5 6 7 4 5 2 6 7 7 6 131 
17 8 9 9 8 7 7 6 5 4 4 3 3 2 3 2 1 * 2 3 4 3 4 4 6 1 7 8 8 7 138 
18 8 9 4 8 7 7 6 5 5 4 3 3 2 3 2 3 2 * l 2 3 4 4 6 l 7 8 8 7 132 
19 8 9 10 9 8 8 7 6 5 5 4 4 3 4 3 4 3 l * I 2 3 5 5 2 6 6 5 4 140 
20 7 8 9 9 9 6 7 7 6 7 5 5 4 5 4 5 4 2 l * 1 2 4 4 3 5 5 4 3 141 
21 6 7 8 7 7 6 5 4 5 4 3 5 4 2 1 4 3 3 2 1 * 1 3 3 4 4 4 3 1 110 
22 5 6 7 6 5 4 4 3 6 4 4 6 6 3 2 5 4 4 3 2 1 * 4 2 3 3 3 2 1 108 ' 
23 5 6 6 5 4 4 3 2 2 1 2 3 3 1 2 4 4 4 5 4 3 4 * 3 3 4 5 5 4 101 I 
24 3 4 5 4 3 3 2 l 3 2 3 4 4 4 5 5 6 6 5 4 3 2 3 * 5 1 2 2 1 95 I 

25 7 8 8 7 6 6 5 4 3 3 2 2 1 2 1 2 1 l 2 3 2 . 3 3 5 * 6 6 5 4 108 I 

26 2 3 4 4 3 1 2 2 4 3 ; 4 5 5 5 6 6 7 7 7 6 5 4 4 1 6 * l 2 2 111 
27 2 3 4 4 3 l 2 3 5 4 . 5 6 6 6 7 6 8 7 6 5 4 3 5 2 8 1 * 1 2 119 i 

28 3 4 5 5 4 2 3 3 5 4 '5 6 6 5 4 8 6 6 5 4 3 '2 5 2 5 2 1 * l 114 
29 4 5 6 5 4 4 3 2 4 3 4 5 5 4 3 6 5 5 4 3 2 1 4 1 4 2 2 I * 101 
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Table 2: Analysis of Connectivity Index of Arterial Routes in lkeja 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7 0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0 o· 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
9 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

10 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 
11 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 
12 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
13 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 
14 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 0 
15 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 o· 0 0 I 0 0 0 
16 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . I 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 
20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 l 0 0 0 
21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l 0 0 0 0 1 0 1 0 0 
22 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
23 0 0 0 0 0 0 0 0 0 1 0 0 0 l 0 0 0 0 0 0 0 0 0 0 
24 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 0 0 0 0 l 0 1 0 1 1 0 0 0 0 0 0 
26 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
27 0 0 0 0 0 l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 l 
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Test of the Hypothesis 
The hypothesis tested is: there is no correlation between accessibility and connectivity of the 
various nodes within the Ikeja road network. In doing so, the Pearson's Product Moment 
Correlation Coefficient Technique (PPMCC) was adopted using the formula: 

nL:XY)- (L X)(LY) 
r = ... Eqn. 5 

)[ n(L X 2
)- (2:: X )2

] [nL:Y 2 
- (L:Y) 2 

J 

where, r : co-efficient of correlation; 
Y: accessibility index for each node; 
X: connectivity index for each node; 
n : number of nodal points 

Furthermore, in using the technique to determine the relationship between accessibility 
(dependent variable) and connectivity (independent variable), details of the indices for the variables 
extracted from Tables 1 and 2 are used for the analysis as shown in Table 3. 

T bl 3 I d" t A a e : n Ices or "bTt ccess1 1 1 ty an dC f "t fA terial Roads in Ikeja onnec IVIlY o r 
Nodal Point Accessihilitv Index (Y) Ct ivitv Index (X) 

I 126 2 
2 151 1 
3 165 2 
4 I45 3 
5 120 2 
6 107 4 
7 103 3 
R RR 3 
9 107 2 

10 90 4 
II 94 3 
12 ll:'i 2 
13 102 4 
I4 108 3 
I:'i II9 3 
16 131 2 
17 138 2 
18 I32 2 
J9 140 2 
20 141 2 
21 IIO 3 
22 108 2 
23 101 3 
24 95 3 
25 108 4 
26 111 3 
27 119 3 
2R 114 2 
29 101 3 

Source: Extracts from Tables I and 2 

Analysis and Discussion 
The graph of arterial road network of Ikeja consists of 29 vertices and 43 edges as shown in Fig. 2; 
while Table 2 shows the connectivity indices of the study area ranging from 2 to 4 and accessibility 
indices range from 88 to 165. The nodal point 8 indicates the least index of 88 followed by node 10 
(Index of 90), and node 11 (Index of 94). 

The analysis shows that the connectivity indices range from 2 to 4, with each of the nodal 
points 6, 7, 10, 13, and 25 having the highest index of 4. This implies that the nodal points are the 
most connected affording the highest number of linkages thus aiding easy movements. These 
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locations are found along Awolowo Way, except point 25 which is at Bank-Anthony/Kodesho 
junction. The locations along Awolowo Way that have good connectivity are Mobolaji Johnson 
Road/Awolowo Way/Lagos-lbadan Expressway by Abiola Gardens, Aromire Avenue/Awolowo 
Way/Allen Avenue, and Oba Akran Avenue/Kodesoh Street/Awolowo Way. 

The percentages of connectivity of locations with regard to number of links with others 
within Ikeja are detailed in Table 4. 

Table 4: Percentages of Connectivity of Locations along the Arterial Roads of Ikeja 
SIN Locations Nodal Points No. Percentag 
0 of e of total .. . .. T .. 
1. Lagos-lbadan Expressway/lsheri Rd., Ogba-Isheri 1, 3, 5, 9, 12, 2 41.38 

Rd./WEMPCO Rd., ACME Rd./Lateef Jakande Rd., 16, 17, 18, 19, 
Aromire Ave./Adeniyi Jones Ave., Adeniyi Jones 20, 22, and 28 
Ave./Oba Akran Ave., Awolowo Way/Lagos- (12 nodal 
Abeokuta Expressway, Bank-Anthony Rd./lkorodu points) 

2. !sheri Rd/Lateef Jakande Rd., WEMPCO Rd/Lateef 2, 4, 7, 8, 11, 3 44.83 
Jakande Rd, Oregun Rd/Awolowo Way, Awolowo 14, 15, 21, 23, 
Way/Olowu Junction, Olowu Str./Toyin Str., Bank- 24, 26, 27 and 
Anthony Way/Oba Akinjobi Str. (Opp. EKO 29 
Hospital), Oregun Rd./lkosi Rd. , !kosi Rd./Mobolaji (13 nodal 
Johnson Wav {7-uo Junction). 7-Uo Junction/La2:os- noints) 

3. Awolowo way/Mobolaji Johnson Way, Mobolaji 6, 10, 13, and 4 13.79 
Johnson Way/MKO Gardens/Lagos-Ibadan 25 
Expressway, Awolowo Way/Aromire Ave./Allen (4 nodal 
Ave. Awolowo Wav/Kodesoh/Oba Akran Ave. Oba noints) 

TOTAL 29 100.00 
L_ 

As shown in Table 4, out of total of 29 nodal points in the network of arterial routes in Ikeja, 
only four nodal points (representing about 14%) have direct links with four other nodes; thirteen 
nodal points (about 45%) have links with three other points; and twelve nodal points (about 41%) 
have direct links with two other points. It can therefore be deduced that Awolowo Way is the best 
of the arterial routes in Ikeja urban centre with many of its nodal points having the highest number 
of four links to other nodal points, and implying that a commercial user desiring high degree of 
;connectivity will thrive best along Awolowo Way. 

Similarly, the accessibility index in Table 1 shows that nodal point 8 is the most accessible, 
this is the point where Oregun Road and Awolowo Way meet followed by nodal point 10 (Aromire 
A venue/ Allen A venue/ Awolowo Way junction), and nodal point 11 (Oiowu Street/ Awolowo Way). 
Nodal point 3 with index of 165 is the least accessible, lying at remote location within the study 
area; this is the point where Ogballsheri Road and WEMPCO Road meet. This therefore confirms 
that Awolowo Way is equally the most accessible arterial route in Ikeja. 

Statistically, the results of fitting a linear model to describe the relationship between 
accessibility and connectivity indicates that Accessibility = 155.395 - 14.145Connectivity derived 
from Table 5 

Table 5: Coeffi ts ofC tivit ------ --- -- - - -- - ---- - ---- --- ---- -- -- - - dA "bilitv Indices of Ikeja Road Network - -- ---- - --- - - -

Parameter Least Standard T P-Value I 

Squares Error Statistic . 
Estimate 

Intercept 155.395 12.69920 12.23660 0.0000 
Slope I -14.145 4.51915 -3.13001 0.0042 

~.•f~~ -WPIRRR!til P ___ I W~ -- -~~:,.•,< ::;¥·.l"'~).Y".'-<··A;'!!!!!!i!_!!!_!!'_ !!'!!'~'!!!'!!'!!!'!!!!!'!!!!'!!!'!!!'!!'!!!'!!!"'!!!'!!'!'!!!'!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!' 
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1ers The linear model shows that as the connectivity indices of the study area increase the accessibility 
indices decreases. 

In addition, the Analysis of Variance (ANOV A) was used to further analyze the data at 
__ alpha level of 0.05; the resulting figures are shown in Table 6. 
1tag 
tal 
·--Table 6: Analysis of Variance of Connectivity and Accessibility in lkeja Road Network 

Source Sum of Df Mean F-Ratio P-Value 
Squares Square 

Model 2,759.74 1 2, 759.740 9.80 0.0042 
Residua 7, 605.71 27 281.693 
I 
Total 10, 365.40 28 
(Corr.) 

Table 6 shows the result of the analysis of variance set at alpha level of 0.05; P-value is 0.0042 and 
-- F-Ratio at 9.80. Since the resulting P-value of 0.0042 is less than 0.05 this indicates that there is 

statistically significant relationship between accessibility and connectivity at 95.0% confidence 
level. The analysis further indicates that the correlation coefficient (r) is -0.52, thus the R-squared 
statistic indicates that the model as fitted explains 27.04% of the variability in accessibility. This 

0-- means that there is a moderately strong relationship between the variables. It also indicates that a 
--linear relationship between connectivity and accessibility is capable of explaining up to 27% 

variability in the parameters at 95% confidence level. ceja, 
teen 
1%) Recommendations and Conclusion 
best This work has demonstrated that graph theoretic technique is useful in analyzing accessibility and 

connectivity of routes within an urban community. It is evident that Awolowo Way is the major, 
most accessible and most connected of the arterial routes in Ikeja; and there is strong relationsh1p 
between connectivity and accessibility of the various nodal points in the network of Ikeja, wh J!c it 
was indicated that apart from connectivity other factors could be used to explain changes m 
accessibility of a point within a community. 
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The estate surveyors and valuers hitherto strongly believe that accessibi lity has great effects 
on property values but without empirical means to prove it, the paper has therefore shown that 
accessibility and connectivity of a location can be proved empirically. However, further research 
will be required to determine the correlation between the findings and values of properties along 
the network of arterial routes. 

Some questions may follow from this study and open the vista for futther research. Now 
that this study has proved that accessibility and connectivity in a community can be determined 
empirically, are property values within a community r~"· 0 'f'd to the level of accessibility and 
connectivity within the network of roads? What are the p-:-coetty values along the various roads in 
the network within a community? Are locati ons tt;d :.w: 1ess accessible and less connected 
commanding higher property values than those th 1t ar~ more acce~:sible and more connected? If 
this is so, what factors are responsible? Furthc; r~seard: vvill be carried out to answer these 
questions and assist estate valuers in giv ing unbiased and scientifically-tested property values in 
relation to accessibility and connectivity which they consider as major determinants of property 
values and so prevent valuers from relying on intuition in doing so. 
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