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Abstract
Marketing planning and business development analysis relied on understanding and mental
images of the geographic space acquired by constant commuting of the market space. This
is ineffective as various stakeholders involved in banking businesses do have varying degree
of understanding of the geographic space. This research explores the use of geospatial
technology as a valuable tool to carry out an assessment of banking business activities and
operation in Benin City. The study adopted the 34 political wards; GPS coordinates locations
of 107 bank branches and 1759 business outlets locations, structured questionnaires and
High resolution satellite image in a GIS environment to accomplish the objective of the
paper. Buffering, overlay and hotspot operations were carried out to determine areas that
are over-served, under-served areas and optimized areas. The study reveals that banks
management tend to locate close to market centres with high economic activities and high
traffic of pedestrians. In terms of centrality, the first 3km from City centre have 62% of bank
branches while the last two concentric zones have no bank branch.
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and a landmass of 19,187 km2 (National
Population Commission) has one bank
branch to 109.02 Km2. Comparing this
ratio with other African countries from the
perspective of access to banking facility,
according to Africa Development Bank
(ADB) (2013), the number of commercial
bank branches per 100,000 adult
population in Ghana was 4.99, Algeria
5.19, Kenya, 4.41 and South Africa 10.10.
Comparing with African countries will
give us a relative sense of financial
inclusion not until we compare to
countries in the more developed world. In

Introduction
As at 1980 the number of operating
banks in Nigeria was 20, they grew to 58
in 1990 and 66 in 2000. By the year 2014
the number of banks had reduced to 22
banks with 5349 branches nationwide.
Nigeria population as at 2014 was
estimated to be 178.52million people.
That is 178.52 million people are served
by 5349 bank branches, 1 bank branch is
available to served 33,375 persons and in
terms of land mass there is a bank branch
for every 175 Km2. Edo state with 176
branches (NDIC Annual Report, 2014)
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Spain there were 96 bank branches for
1000 persons and 79 bank branches per
1000 square KM (World Bank 2008). In
US, according to Dick (2002), on average
a Metropolitan Statistical Area (MSA) has
a total of 140 branches, that is, an average
of 28,000 persons per bank in a given
MSA and 4600 persons per bank branch.
The distribution of bank branches and how
it facilitates exchanges of values between
the suppliers and users of banking services
in Benin City is part of the concern of this
study.
The migration of bank operations in
the 1990’s in Nigeria to the computer
platform to enhance on-line-real-time
banking to enable fast services delivery
was done fully to support operation
functions and little to support marketing
functions. Marketing elements were not
given locational distinguishing outlook to
blend the unequal distribution of business
variables across the geographic space.
Understanding of the market place in
spatial context relied on mental image of
geographic
space
various
bank’s
stakeholders
have
of
the
operational/intended areas. Management,
staff and customers making strategic
decision involving marketing planning
and execution of plans, were done based
on mental image of the geographic space
acquired by constant commuting of the
area. Various stakeholders involved in
banking businesses have varying degree
of understanding. The application of this
traditional method of drawing and
executing marketing plans based on
mental images and information on tables
and spreadsheet has been found to be
ineffective.
The problem with this method is that
each person involved in drawing a
banking business plan will have different
degree of understanding of the structure of

the composition of land use pattern of the
geographic
space.
Secondly,
the
complexity of the real world will be
eliminated without a map which will
present the important variables of the real
world in digital form for visualization of
pattern, association and trends. The
various analogue maps on papers are
unable to meet the needs for easy decision
making. A map in digital form capturing
all relevant marketing variables, at their
varying locations with accompany
attributes across a city, region or national
and international levels is a good
instruments for relevant marketing data
collection, analysis, display, planning,
decision making and execution of
strategies. The aim of this research is to
explore the use of geospatial technology
as a valuable tool for banking business
planning and execution.
Conceptual Framework
The positive relationship between
business performance and its location
have been proven in the literature (Ilian,
and Yasuo, 2005; Kala and Guanghua,
2010; Mohd and Esuh, 2011). From retail
trading, industry and services-oriented
organization operating in various sectors
of the economy, the need to locate and
locate well in view of demand and
competition dynamic operating in
different environment has become a
strategy (Lafferty, 2015). The location
measurement problem has absolute and
relative dimensions. The absolute location
is solved by getting the coordinates of the
place where a thing exists on earth while
relative location relates to the position of
a thing with its surrounding. The
surrounding is where the elements of
supply, demand and competition operate
to determine the success of a business
venture. The concept of geomarketing
captures space from demand and supply
2
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perspectives, which involve consumer
behaviour, retail location and marketing
management.
Geomarketing uses GIS as a tool for
analysis and decision making in
marketing, in order to meet the needs and
wants of consumers in a profitable way
(Riog-Tierno et al. (2013a), Roig-Tierno
et al. (2013b). Geomarketing comprise of
variables of demand and supply of goods
and services in an area. Geomarketing
models are built using geo-demand, geosupply and geo-competition concepts
(Roig et al., 2013a). These concepts in
GIS platform are operationalized and
expressed in shape files capturing
variables of supply, demand and
competition. Geomarketing is an
integrated system for data processing
software, statistical and graphical methods
designed to produce useful information or
decision-making, through instruments that
combine digital maps, graphs and tables
(Latour and Le Floch, 2013). It is also seen
as a set of techniques for analysing the
economic and social reality from a
geographical point of view, through
mapping tools and spatial statistics tools
(Chasco, 2003).
In this study geomarketing concept is
applied to show the spatial relationship
between supply and demand points of
banking products and services, capturing
and showing level of competition,
business volume and accessibility. Trade
area is the geographic area in which a
company is able to attract customers and
generate sales (Baviera-Puig et al., 2012).
According to Riog et al. (2013a),
Geosupply is the location on digital map,
suppliers of a particular product or
services in an area while geodemand is the
location on a digital map, customers of a
particular product or services in a
particular market. Geo-demand analysis

integrates the population and business
outfits as forming the composite demand
of any area while market centres form area
where demand can come in critical mass.
The demand for banking services and
products comes from the integration of
working population (adult of 18 years and
above) and business outlets where the
bank is located. Geocompetition is the
capturing of all providers of a particular
goods or services within and across brands
on a digital map, in a particular area and
their spatial relationships in terms of the
risk of gaining or losing customers in the
area. The concepts form the basis to
assess the market prospects of an area
whether it holds good or poor prospects.
Methodology
The study covers the geographic
contiguous built-up area of Benin City
divided along the INEC delineated wards
and subdivided into 32 clusters of business
districts. The geographic factors for
analysis are limited to bank branch
attractiveness, accessibility, competition
level, and business composition within the
clusters. The study will determine areas
of optimization, over branch and under
branch using Geo information techniques.
The
GIS
approach
incorporated
capabilities that makes it the ideal tool in
resolving location of business facilities in
an objective and transparent manner. It
also provided capability for modeling the
market place; using its integrated
functions that enable catchment area
delineation,
segmentation
and
establishment of demand and supply
points in the study area. The study also
used the concept of retail gravitation in
grading the bank branches and their areas
of influence (catchment area). These
concepts are considered appropriate as the
relevant criteria of study are expressed or
3
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captured in shape files and subjected to
buffering, layering operations which
visualized trends, association and
relationship that support business
planning and management decisions.
A total of 107 of functional bank
branches and the systematically randomly
selected
1759
business
outfits’
coordinates were recorded using the
Global Positioning System (GPS), and 19
market centres within the study area were
all geo-traced in their location during the
onscreen digitization of satellite imagery
done to portray selected features and
boundary. The bank branches, business
segment, ward boundary, road network,
land use and market centres were
uploaded as separate shape files for
features display on map. GIS operations
were carried out and result visualized.
Structured questionnaire was sent out to
the staff manager of 17 Commercial Bank
Brands represented in the study area. A
total of 15 copies of the questionnaire
were returned. Two staff managers who
previously worked in the two banks who
did not respond provided answer for the

bank’s branches involved. The analyzed
structure questionnaire was incorporated
into the GIS platform.
Result and Discussion
Bank Branch Location
Market centres generate traffic of
consumers and sellers thereby serving as
area of critical mass. A total of 58 bank
branches were located around the largest
market centres of King Square /Oba
Market, New Benin Market. University of
Benin has 9 bank branches within the
institution while National Petroleum
Development Company (NPDC) head
office along Sapele road has 6 bank
branches within 250 meters about its
location. Generally, distributions of bank
branch location are in and around area of
business outlets concentration and big
corporate organisations. It was observed
that there is decrease of bank branch
facility location concentration around
market centre with decreasing market
size/importance in the study area. Figure 1
shows bank branch distribution.
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Fig. 1: Bank Branch Distribution in the study area
Choropleth map in Figure 2. The two
extremes show the Ugbowo and
Ikpema/Eguadase as areas with highest
significant distribution while Evbuotubu,
Ologbo, Obayantor, Idogbo, Ugbeku and

Hotspot of Bank Branch Distribution
The hotspot analysis done using a
seven scale, demarcated the study area
into seven districts of varying significance
of bank branch distribution as shown in
5
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Ogida/Use areas with lowest significant
distribution. The latter group have
negative score of significance distribution

that is there are no bank branches in these
areas.

Fig. 2: Level of Significance of Bank Branch Distribution
To ascertain the level of representation
of bank branches in the study area, a threescale hotspot operation was done for
accurate ratings. The result is shown in
Figure 3. The Z Score indicate the

intensity of the cluster and the P value
indicates level of significance, a high or
low P value is an indication of a high or
low significant clustering.
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Fig. 3: Levels of representation of bank branch
The hotspot operation isolates
individual wards for analysis rather than
using nearest neighbour value to
determine wards as hotspot location of
bank branches. This was adopted to show
areas with isolated concentration rather

than areas of relative concentration. From
the hotspot analysis and looking at the Giz
score, the areas of significant high
concentration of bank branches location
are the Ugbowo ward and the CBD area
with a Giz score above 1.20. These are the
7
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areas that are over-represented, the areas
with a Giz Score of 0.03 to 1.2 are
optimized areas and the areas with a Giz
score of -0.95 to -0.04 are the
underrepresented area. Ugbowo ward has
high concentration of bank branch giving
the trend of locating close to institutional
organisation.
Evbuotubu,
Ologbo,
Obayantor wards are large in land mass,
however it is observed that these areas are
unable to attract a bank branch, thereby it
is classified as under-represented area.
The reason for this is explained under
accessibility analysis.
Accessibility
Centrality and location of bank
branches on and between grades of roads
were used to measure accessibility. A
concentric ring of 3km radius interval was

drawn from the city centre up to 15km as
the outer ring. The bank branch
distribution shape file overlaid on the
concentric rings shows bank distribution
proximity to centrality in Figure 4. The
first concentric zone of 3km radius from
city centre contain 61.8% bank branches,
the second concentric zone contain 22.7%
bank branches while the third contain
15.5% of total bank branches in the study
area. The other two concentric rings have
no bank branch. According to Andy
(2005) a feature has a spatially normal
distribution when they are densest in the
centre and become increasingly less dense
toward the periphery. The implication of
this is that centrality influence choice of
bank branch locations in the study area.
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Fig. 4: Nearness to Centrality of Bank Branches
A composite map of road network, bank branch distribution and wards boundary shape
files were produced to depict the relationship between location and road network, as shown
on the Figure 5.
9
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Fig. 5: Relationship between bank location and road networks
spatial monopoly of not less than 1.2 km
radius in the Boundary road of
Government Reservation Area (GRA). It
was also observed that the growth
directions are along the major roadways
going to Lagos, Warri, Abuja and Asaba.
This may be the major reason for low bank
branches in Evbuotubu, Obayantor wards,
because Ekewan road which is the major

In Figure 5 more than 95% of the
banks prefer location along the class A
road (dual carriage way and major roads)
and 75% of this number prefer location
that is around junctions with another class
A roads while 25% locate in junction with
class B roads except Access Bank branch
which is located on class B road. It was
observed that this bank branch enjoys a
10
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road that transverse Evbuotubu ward leads
to Gelele, an ancient seaport that is no
longer functional.
Geo-demand Analysis
Using systematic random sampling a
total of 1759 business outlets coordinates
cutting across the various sectors
(Agriculture, Services, Manufacturing,
Non-governmental organisations, Power,
Public sector, Religion, Technical and
Trading) were picked and recoded. The
resulting point maps was overlaid on the
nearness centrality shape file to show the
pattern of distribution from the business
segments of the city centre towards the
periphery.
A comparison of the bank location and
the business distribution is quite revealing.
An overlay function performed on the
supply shape file and the business segment
shape file shows alignment in pattern of
clustering. The first three concentric zones
contain the most business outlets, the
same goes for centrality of bank location.
This alignment of clustering between
supply shape file and the business segment
shape file is an indication of a relationship
between locations of bank branches and
businesses location in the study area. It
shows that management of bank branches
take into consideration pattern of business

location as important factor in locating a
bank branch. This also gives credence to
earlier theory of the need to locate services
business near the market and the
importance of proximity between supply
and demand points of goods and services
advancement
in
technology
notwithstanding.
Population Distribution Pattern
The population figures of the various
wards were uploaded on the wards shape
file. A hotspot operation running on the
principle of nearest neighbour analysis
was perform to show areas of significant
density between the wards and it was
observed that Maria Goretti and
neighbouring wards indicates hotspot
wards for the area. An overlay operation
of the bank location was done on the
population hotspot map shown in Figure
6. The density pattern that results shows a
non-alignment with the bank branch
distribution pattern and the hotspot
population distribution. The nonalignment between bank branch location
and population hotspot is an indication
that bank branch management do not
consider the direction of population
distribution of the study area before
locating bank branches.
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Fig. 6: Population Hotspot and Bank Branch Location
when overlaid with bank branch
distribution shape files, Oba Market/Ring
road and New Benin which are the largest
markets in the city has a concentration of
bank branches around and within the
buffer. The other smaller markets show no
attraction to bank branches location.
Figure 7 shows the buffer of market
distributions. That bank branch location
and market centres are approximately
along the same corridor indicates
importance attached to areas of critical

Market Centre Distribution Pattern
(Areas of Critical Mass)
There is a total of 19 recognizable
market centres within the study area and
the least in size is 129 meters square while
the highest in size is 32,000 meters
squares. The market was buffered from
500 to 1500 meters from the smallest to
the largest market to indicate their sphere
of influence based on gravitational
principle. The distribution of the markets
was captured in separate shape file and
12
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mass by bank branch management in
location decision. Study by Patrick et al
(2006) shows that the corridor and street

environment variables significantly affect
business perception.

Fig. 7: Buffer of Market Centres
locate close to market centres with high
economic activities and high traffic of
pedestrians to take advantage of the
attraction of high volume of pedestrians
who visit market for purchase and
exchange transactions.

The market centres were buffered and
overlaid on the bank branch buffer to
compare the corridors of the two buffers
(Figure 8). The market buffer swallowed
up most part of the bank branch buffer
along the same route of location. This
reveals that banks management tend to
13
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Fig. 8: Banks buffer on Market Centres Buffer
These two scenarios are undesirable in
business banking.
The areas of intense competition are
synonymous with areas where there is
concentration of bank branches. The bank
branches were buffered from 200 meters
to 1000 meters. The buffer operation was
carried out on the dissolve display mode,
that is, each overlap dissolve into the next,
giving a corridor of areas of competition.
The result in Figure 9 indicates that only
four bank branches were not experiencing

Geo-competition Analysis
To determine bank branches that are
susceptible to market loss and
cannibalisation,
a
geo-competition
analysis was carried out using nearest
neighbour analysis of the bank branches.
Market loss is when a branch suffers loss
of business to competitor’s bank branch
nearby while cannibalisation is when a
bank branch converts the customer of a
nearby sister’s bank branch to her books.
14
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competition as they did not experience any
overlap of buffer. The other locations have
series of overlaps and therefore dissolve

into each other. This serves as an
indication of intense competitive activities
between the branches.

Fig. 9: Buffer of Bank Branches
represented areas. The corridor of bank
branch location in the study area stretches
from Ugbowo to Sakponba road,
Akapakava axis and from Ramat Park to
Benin-Asaba road axis. Consequent upon
this, 95% of the bank branches have to
cope with competitive activities from
another banks brand. In terms of internal
competition, it was observed that more

Figure 9 shows areas of bank branch
overlap, nil overlap and scanty
representation. The areas of overlap are
synonymous with over-representation of
bank branches within the wards
concerned, nil overlap is synonymous
with optimised area and scanty
representation is synonymous with under15
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than 96% of bank branches avoided
internal competition as there was hardly
overlap except in cases of UBN Forestry
Road/UBN Mission Road area, UBA
Ugbowo/UBA Benin Technical College
Road area.

Ekewan campus. Further establishment of
bank branches (neighbourhood banking)
should be encouraged to take care of the
eastern part of the city where there is high
population but without bank branch
presence. Accessibility as express by the
level and conditions of the roads should be
given attention. Pavement of existing
roads infrastructure should be encouraged
in such areas to facilitate business activity
outside the first concentric zone so as to
attract banks.

Conclusion
The study reveals the lopsided
allocation of bank branches to areas with
two extremes. In terms of centrality, the
first concentric zone (3km from City
centre) has 62% of bank branches while
the last two concentric zones have no bank
branch. This result conforms to Hong et
al, (2010) study in Soul Korea which
established that the degree and higher
proximity to centrality were the major
important variables of bank branch
performance except compared to level of
working population of area. The corridor
of bank branch location is along major
arterial route that leads to other major
cities outside the study area with over 96%
of bank branches. Major Arterial route
that did not lead to any major functional
settlements attract little attention from
bank’s branch location decision. The
nearness centrality and grade of roads that
was used to define accessibility in the
study receives the highest consideration in
bank branch location decision. The study
reveals that Banks avoid internal
competition and care less of competing
with other bank brands. This resulted into
over-representation in one area and under
representation of banks in most other parts
of the city. The dispersion of the working
population seems not to matter to bank
branch location but the pattern of business
location as some areas with high
population figures like Evbuotubu, St.
Saviour and Ugbekun have no bank
branches except Skye bank which is
located close to the University of Benin,
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