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Abstract
The closure of branch banks is a significant component of the cost reduction and profit
maximisation strategies currently being pursued by financial institutions in Australia as
elsewhere. Although measures of financial performance are typically considered the most
important in evaluating the viability of branches, there is evidence suggesting that a
number of more general factors are important in assessing branch potential. This research
focuses on these. A number of geographically related factors are proposed that may be
considered in making decisions about closure. GIS procedures and functions are used to
translate these general factors into a set of specific spatial criteria. A Spatial Decision
Support System, designed specifically to address the problem of branch bank closure, is
then used to evaluate individual branches against the criteria and to generate a preference
ranking that may be used by decision-makers to identify individual branches as candidates
for closure. An evaluation and sensitivity analysis of the contribution each of the criteria
makes to the preference ranking is undertaken. The approach is demonstrated using the
branch bank network of the Commonwealth Bank of Australia (CBA) in metropolitan
Sydney as a case study.

INTRODUCTION
The organisational structure and geography of retail banking in Australia, as elsewhere, has
been undergoing substantial changes during the past decade following the deregulation of
the financial sector in the 1980s and the adoption of innovations in information technology
that have made possible the introduction of a range of alternative and more economical
channels for delivering financial services to customers. Branch banks nevertheless are still
the most important channel in the provision of, and access to, banking services for
customers.

Increased competition has also caused the marketing of banking services to become
increasingly more consumer driven: banks now pay more attention to the needs of
customers and their demands in providing banking services. The spatial distribution of
customers and the geography of markets has therefore reinforced the view that greater
emphasis should be placed on locational and spatial considerations in decision-making to
ensure that rationalisation results in a branch network of an appropriate size and type with
outlets at the right location (Moutinho et al., 1997). To achieve this end it is argued that
decision makers could benefit from the adoption of more formal methods and techniques
for addressing the multi-dimensional, multi-criteria nature of the branch closure decision-
making process.



L. Zhao, B. Garner and B. Parolin

542

This paper therefore explores the way in which geographical criteria and a more explicitly
spatial approach, coupled with more formalised decision-making procedures based on the
use of Geographical Information Systems (GIS) and Multi-Criteria Decision-Making
(MCDM) techniques to identify branches as candidates for closure, could provide decision-
makers with an alternative and more formal approach to branch bank strategy planning.
Branches of the Commonwealth Bank of Australia (CBA) in metropolitan Sydney are used
as the case study. Although it is recognised that making decisions about particular branches
to be closed or downgraded cannot be made solely on the basis of spatially related criteria,
it is argued that when these are used in conjunction with financial criteria, making decisions
about branch bank closure might be considerably enhanced.

NON-FINANCIAL FACTORS RELATING TO BRANCH CLOSURE
Apart from purely financial considerations, many other factors and criteria must be
considered in planning branch bank networks. There is now a considerable body of research
dealing with these as well as performance indicators that typically are considered in making
decisions about the closure of individual branches (see Avrikan, 1997; Boufounoua, 1995;
Chase et al., 1984; Morrall, 1996; Simmons, 1996). Paramount in the findings of these
studies is the importance attached to the population and demographic characteristics of
existing and potential catchment areas, customer behaviour and product usage, location and
accessibility, spatial competition, and the physical location of branches.

The role played by social, demographic, and economic characteristics in the catchment area
of a particular branch in contributing to its performance has been well documented. Early
studies documenting the way total population, changes in population characteristics, and
population growth rates can be used as measures of potential demand for banking services
include those by Doyle et al. (1979), Min (1989), and Soenen (1974). However, aggregate
population indicators taken in isolation can only be considered as crude measures of
potential demand. Additional demographic and socio-economic characteristics of catchment
areas, such as age, average annual family income, and occupation need to be considered as
well (Frerichs, 1990; Olsen and Lord, 1979). The importance of age as a factor affecting
branch profitability is borne out by the fact that persons over age 55 exhibit quite different
behaviour in using branch banks in the delivery of financial services than younger age
cohorts (ABS, 1998). The employed population and the number of small businesses in
catchment areas have also been shown to reflect demand and affect branch performance
(Avkiran, 1997; Boufounoua, 1995).

Although ‘residential’ demand represents an important factor affecting a branch’s
performance, the presence of competitors is just as significant. Studies have shown that the
location of branches of competitor banks in close proximity to those of another institution
have an important impact on performance (Clawson, 1974). The physical location of
branches is also significant. Accessibility, ease of travel through the street network,
availability of parking spaces and public transport, closeness to shopping centres and other
major employers all play a role in determining branch bank viability (Avkiran, 1997;
Clawson, 1974). Using the findings of these earlier studies as a guide, together with
research undertaken here, 17 specific variables are identified that could contribute to the
viability of branch banks in the CBA network. These are organised into two groups, namely
‘catchment’ and ‘location’ criteria. as shown in Table 1.
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Table 1: The criteria used to identify candidate branches for closure and their codes used in the database.
Criteria Attributes (Sub-criteria) Code Total Contribution (%)

Banking population (age 15 & over) CC1 7.1
Population growth rate CC2 2.8
Average annual family income CC3 11.3
Average age CC4 10.8
Aged population (over 55 years) CC5 6.3
Employed people CC6 7.5
Total number of (small ) businesses CC7 5.4
Competitors’ branches CC8 11C
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Catchment area CC9 0.8
Small business in 200m travel zone CL1 1
Competitor branches in 200m buffer CL2 9.2
Working population in 200m travel zone CL3 4.5
CBA branches in 500m buffer CL4 8.2
CBA branch at shopping centre CL5 9.5
Shopping centres within 500m buffer CL6 1.2
Accessibility index CL7 0.6Lo
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Proximity to public transport CL8 2.8

The first group of nine Sub-criteria (‘catchment’) relates mainly to the demographic and
population characteristics of the branches catchment area: the current viability of a
particular branch, as well as its future potential, is a function of the demographic profile of
its trade area and patterns of customer behaviour (Leyshon et al., 1998). These criteria link
to the demand side of a branch and include: total banking population (defined as those aged
15 years and over), the growth rate of the population, average age of the population,
population aged 55 or more, average annual family income, and the employed population
are selected as key variables representing the residential demand for banking services.
Demand from the commercial sector is represented by the total number of small businesses
found in the trade area. Also included in this group is a variable that attempts to capture the
extent of competition to branches of the CBA - the number of branches of competitor banks
located within the trade area. The size of the trade (catchment) area itself constitutes the
final variable in this group.

The second group of eight Sub-criteria (location variables) relates largely to the spatial
supply of a branch location, such as the numbers of small businesses and working
population within in 200 meters travel zone, competition in close proximity to CBA
branches, and accessibility to these. Proximity is defined in terms of various distance zones
(buffers) around each CBA branch. Key criteria considered to affect branch supply
capability are the number of small businesses, the working population, and shopping
centres within the buffer zones, and spatial competition by the number of branches of
competitor banks and branches of the CBA itself. Travel time and distance are important
measures of how easily customers can reach a branch to obtain financial services and it has
been pointed out above that customer patronage is subject to distance-decay effects. Two
criteria are included that measure ease of reaching a particular branch - an index of
accessibility and proximity to public transport. Since this group of Sub-criteria relates to
distance zones around individual CBA branches, they are ‘location’ specific.

A SPATIAL DECISION SUPPORT SYSTEM FOR RANKING BRANCHES OF
THE CBA IN SYDNEY FOR CLOSURE
Financial institutions have increasingly discovered the unique capabilities of GIS as a tool
to help them visualise the market situation, analyse data, and build realistic models that



L. Zhao, B. Garner and B. Parolin

544

predict how changes in strategy might affect their business (Harder, 1997). The integration
of GIS coupled with MCDM to formally create a SDSS is one way of providing solution
oriented approach that can generate valuable information and provide a way of
systematically structuring and guiding thinking in the decision-making process for bank
decision-makers. The SDSS developed in this research has been specifically designed to
assist decision-makers identify branch banks that might be considered as candidates for
closure as part of the process of restructuring the delivery of banking and financial services
and the planning of future networks of branch banks. Technical details of the SDSS are
given in Zhao (2002).

GIS, with their ability to combine information and mapping systems with analytical and
modelling tools, allow the acquisition, storage, analysis, and presentation of large volumes
of geographic and attribute data as well as providing a sophisticated tool for data
management. The power of a GIS in any application, and increasingly in business
applications, is its ability to manage spatial data from a number of sources. In this
application, the transformation and geo-coding functions and the various GIS functions for
spatial analysis have been used to create the basic spatial database used in the research. In
building the database and the criteria attribute table, some of the GIS analysis functions,
procedures, and the attribute editing and query functions of ArcView have been used
intensively during the processing.

MCDM models provide both a sound methodology and platform for decision analyses and
an operational framework for actual decision-making (Roy, 1996). Here the Criterium
DecisionPlus (CDP), a decision management software package designed as an aid to
organise, execute, and communicate the results of complex decision-making tasks, is
employed. It contains MCDM models (eg SMART and AHP) and an important set of
analytical tools that can be used when making decisions that are difficult to solve, involving
many different criteria against which various options or alternatives can be compared, and
tracking and rating the importance of the criteria.

The SMART model in CDP is used to generate the ranking scores for the 197 CBA
branches in the study area in 2000 based on the 17 weighted criteria in Table 1. The criteria
weight assignment and details of the implementation process are given in Zhao (2002). The
resulting scores range from 0.583 to 0.162. The higher the decision score, the lower the
priority is of the particular branch being considered as a candidate for closure when the
combined influence of all 17 criteria is taken into consideration. Branches with a low
decision score, and hence a low preference ranking, can be considered as more likely
candidates for closure.

Preliminary results using the SMART model are encouraging when tested against a
randomly selected sample consisting of 49 CBA branches in the Sydney metropolitan area
in 1995, some of which had been closed by 2000. The test of the success of the SDSS is
whether or not it can identify these as candidates for closure. A comparison of the branches
identified by the model as likely candidates for closure with those that actually have been
closed since 1995 clearly indicates that most branches with low scores have been closed.
For example, of the 14 branches with scores less than 0.260 in the SMART model, 9 have
closed. There are however exceptions: some banks have been closed which the model
suggested are viable.
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EVALUATION OF THE CONTRIBUTION OF THE CRITERIA TO THE
PREFERENCE RANKINGS
Although the results of the SDSS are encouraging, further research is required into the
weights assigned to the criteria and especially into the appropriateness of the 17 criteria
used. The criteria selected should be evaluated on the basis of the importance of their
contribution, validity, and redundancy. A number of methods may be used to evaluate the
criteria: in this research, statistical methods and visualisation have been used.

It can be expected that the relative importance of the contribution of the criteria will vary
from branch to branch. 'Analysis by contribution' is a useful way of evaluating the
contribution the different criteria make to the decision score for each branch. An example
of the 'Contributions by Criteria' output calculated using a facility in CDP is shown in
Figure 1 for the 50 top ranking CBA branches. This presents graphically the relative
contribution made by each of the criteria to the total decision score for each branch. For
example, the criteria CC1 (Banking population over age 15) and CC6 (Employed people)
make the biggest contributions to the decision score for the CBA branch at Cartright
Avenue (the first bar on the left). In the case of the branch at Kurrajong Road (the first bar
on the right in Figure 1), however, by far the largest contribution to the decision score is
made by criteria CC8 (The number of competitors’ branches within catchment area). In this
way, criteria contribution can be used to suggest reasons why high-ranking alternatives
outscore the other branches.

Figure 1: Criteria Contribution for the top 50 CBA branches.

In any decision situation, however, some criteria will make a larger contribution to the
decision scores than others. Determining which criteria contribute most to the decision
scores and which contribute the least, as well how these criteria relate to the spatial location
of branches, indicates whether the decision ranking is or is not a reasonable one. The
importance of each criterion to the resulting preference ranking is indicated by its overall
contribution to the decision score. The percentage total contribution of the 17 criteria to the
decision scores for the 197 CBA branches is shown in Table 1, which shows that six
criteria (CC3, CC8, CC4, CL5, CL2 and CL4) contribute more than 60% to the total
decision scores, whilst four criteria (CC9, CL1, CL6, and CL7) make a very small
contribution (together, less than 3.5%).

Another useful method for exploring the contribution made by the criteria in determining
the decision scores is to identify those criteria that play a very small role in determining the
decision score and hence the preference ranking. The figures in Table 1 show that four
criteria (CC9, CL1, CL6, and CL7) make very small contribution to the total decision
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scores. This suggests that further analysis is needed to test if these criteria really need to be
included. Experiments in which these criteria are removed have been conducted to test the
robustness of the preference ranking to changes in criteria for individual branches. The
SMART model has been run repeatedly, each time after removing one criterion, then two,
three and eventually all four criteria, and generating the preference rankings for each run of
the model. The Spearman Rank Correlation coefficients shown in Table 2 indicate the
association between the original preference ranking and those based on the successive
removal of the four criteria is still strong. Deleting these criteria actually does not change,
in any significant way, the preference ranking of branch alternatives, so they can be
excluded from further analyses.

Table 2: Rank correlation coefficients after deletion of criteria.
Criteria removed SRC coefficients
CL1 0.9665
CL7 & CC9 0.9123
CL7, CC9 & CL1 0.8567
CL1, CC9, CL1 & CL6 0.8022

After deleting the four unimportant criteria from the initial list, a further investigation has
been conducted to test for redundancy among the remaining criteria. The technique adopted
for this is the scatter plot and each criterion is visually compared with every other at the
same level. The comparison is used to determine whether or not a given criterion has the
same effect in contributing to the decision score as another one has, hence may be
considered redundant, and therefore can be excluded from further consideration.

The scatter plot in the Figure 2 plots the branches as points, the positions of which are
determined by the value of two variables. The strong linear relationship indicates that the
criteria “Banking population” (CC1) and “Employed people” (CC6) are closely related each
other in terms of contributing to the decision score for the branches, and hence may be
considered as telling the same story. If the criteria have same effect on the calculation of the
decision score of alternatives, one of the criteria is redundant and should be deleted from
the list of criteria. Based on this scatter plot analysis, criteria CC1 is deleted from the
criteria list and the more important CC6 is retained in the list of criteria. The sensitivity of
the preference rankings based on the reduced set of criteria has been tested by running the
model again to generate a new preference ranking. The Spearman Rank Correlation
coefficient (0.887) indicates that the preference ranking based on the reduced number of
criteria is highly correlated with the original preference ranking, and the new preference
ranking is not sensitive to the elimination of criteria CC1.

Figure 2: Scatter plot for criteria CC1 and CC6.



Branch bank closures in Sydney: a geographical perspective and analysis

547

The process of evaluating the role played by the criteria has been repeatedly executed.
Based on the results, a decision was made to discard 5 of the initially selected decision
criteria, four of which was based on their contribution to the decision scores, and one
because it is clearly redundant. The SMART model has been run to generate new
preference ranking , which is the part of results to be presented to the decision makers.

Once the preference rankings have been generated as a basis for identifying candidate
branches for closure, further “what if” analysis can be conducted to answer decision-
makers’ questions and concerns about the results, and inevitably assist them to approach the
branch closure problem from the viewpoint of a geographical perspective. Examples of
further analyses include the following: How robust are the decision scores? What changes
result if small alterations are made to the criteria weights? Are the selected criteria the best
ones to use? The SDSS developed for branch closure analysis has the capabilities to handle
these questions by both varying the criteria weights that may be required by decision-
makers, and the particular ways in which the weights and the criteria are analysed.

CONCLUSION
This research argues that decisions to close branch banks may be enhanced if spatial criteria
are incorporated with financial considerations in the decision-making process. An approach
based specifically on an augmented role of spatial analysis offers a framework for logically
structuring branch closure problems, and placing these in a broader social and economic
context, as well as providing a better means of involving the interest groups and the
decision-makers responsible for implementing plans. At present there is little consensus as
to which spatial variables are the key ones for monitoring branch bank performance or that
may be used in conjunction with other kinds of data to evaluate the quality of services
provided by branches in identifying branches that may be considered as candidates for
closure. It is believed that the results of evaluating the role played by selected criteria in the
research makes a valuable contribution to identifying some of the more important spatial
criteria relevant to the problem.

It is further demonstrated that an approach based on the identification and use of a set of
specific spatial variables can enhance the role GIS can play in the planning process, shifting
the focus from outcome-oriented to process-oriented application, and contribute to the role
geographical knowledge can play in business applications. The use of integrated
technologies of GIS and MCDM as a tool to rank branch banks for selecting candidates for
closure based on spatial variables, and demonstrate to decision-makers the ways in which
the formal SDSS approach based on the use of GIS and MCDM models is helpful in
generating solution to the branch bank closure decision problem, evaluating alternatives
and undertaking ‘what if?’ analyses.

The main argument in this paper is that, generally, no single decision can be considered to
be better than any other when all the criteria are considered simultaneously in addressing
the multi-criteria branch closure problem, because of the fact that it is ill-defined
mathematically. Therefore the concept of an optimal solution does not really apply. A
ranking approach to solving the problem will result in an objective solution only if all the
criteria included yield the same ranking, which is rarely likely to be the case. The objective
of the analysis of the branch closure presented in this paper is therefore not one of
searching for some ‘hidden truth’, but rather helping decision-makers to master the
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complex data involved in the problem and provide spatial based preference suggestions to
enable them to progress towards a better solution.
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