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Abstract

Does the performance of one of the four largest banks in South Africa justify the customers’

complaints about the higher bank fees? Data Envelopment Analysis (DEA) was used to

estimate the technical efficiency and returns to scale of one of the largest banks in South

Africa. The intermediation approach was applied to classify the inputs and outputs and

the analyses were conducted with both input- and output- orientation under variable

returns to scale. Returns to scale efficiency and technical efficiency for 37 districts over

a period of 22 months were estimated. The analyses indicated that 19 districts out of the

37 districts were never fully technically efficient during the 22 months (input- and

output-orientated). It appears that customers’ complaints about high service fees are

justified.
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1. Problem statement and motivation for this paper

The South African financial sector is currently being dominated by
four large banks, namely First National Bank, Nedbank, Standard
Bank and ABSA. According to Okeahalam (2006:105) these four banks
are controlling over 85% of total deposits and assets in South Africa.

Over the past 10 years bank customers have experienced relative large
increases in bank service fees, and customers would like to know
whether these increases are justified due to higher production costs
or is it a matter of banks being inefficient. According to Capgemini et
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al. (2007) South Africans pay more to own a cheque account than
anyone else in the rest of the world. South African cheque account
holders are paying, on average, R1 863 a year in fees while the global
average is R732.07, the report said. Cheque account holders pay more
for payment services than consumers in almost all other countries
paid for all banking services in total.

The lack of providing financial services to everyone (Hawkins,
2004:199); the inability to introduce new financial products
(Akinboade & Makina, 2006:116); the operating costs outgrowing the
bank’s income during 2000 (Hawkins, 2004:196); increasing staff
costs (Banking Supervision, 2002:50); savings accounts being costly
(Hawkins, 2004:200) and customers not paying fair prices for financial
services (Hawkins, 2004:197) led to the debate about how efficient
the South African banks really are?

Exhibit 1 indicates the efficiency of South African banks over the
period 1997 to 2002. Since the year 2000, there has been a
continuous increase in the cost-to-income ratio of the banks,
meaning that there has been a decline in the efficiency of banks
since 2000. The introduction of new enhanced service facilities, like
ATM’s and internet banking, and the shedding of jobs in the financial
sector since 1997, may be an indication of why the operating cost-
to-income ratio have been rising above the international benchmark
of 60% (Hawkins, 2004:192, 196, 200).

Exhibit 1: Efficiency of South African banks1

1 . Source: Bank Supervision (various years).
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One can estimate the functionality or performance of a bank by
estimating the efficiency of the bank and one possibility is to measure
it in terms of the intermediation cost between the investor and the
saver (Hawkins, 2004:183). Technical efficiency can be measured
by expressing the operating expenses as a percentage of the total
income (cost-to-income ratio) (Hawkins, 2004:196). Data also showed
that operating expenses have outgrown the industry income. Thus
the current cost-to-income ratio may have a negative impact on the
consumer, with the fact that bank interest margins have been
increasing to 3.8% on average, with non-interest income increasing
to about 50% (Hawkins, 2004:197).

This paper attempts to determine whether customer complaints about
bank costs are justified by estimating the performance of one of the
four largest banks in South Africa. Efficiency may lead to a reduction
in costs, while inefficiency may lead to an increase in costs.

2. Background

Greater competition in the domestic and international markets and
the fundamental structural changes forced organizations to be more
flexible and productive, focusing more on serving the customer
(Hartle, 1997:45). Kimball (1997:24) stated that the greater
specialization and focus in commercial banks were permitted by the
30 years of evolution in bank structures and management. During
the 1980s organizations became more performance-orientated. An
era of ‘management by objectives’ began (Hartle, 1997:46).

Mester (2003:3) stated that the organization’s performance should be
measured against an objective, because without an objective the
company will have no criterion on choosing investment strategies
and projects. ‘The main purpose of performance measurement is to
align the goals of individual employees and the bank as a whole’
(McDonell & Rubin, 1991:56). Mester (2003:3) stated that efficiency
is a measure of the deviation between actual performance and desired
performance. For a bank to achieve outstanding performance means
that it must achieve in maximizing the shareholders’ wealth, thus
the market value of a firm’s common stock (Mester, 2003:3). How to
measure performance still depends on each individual organization,
because of different situations and circumstances (Berry et al.,
2005:94).

Most bank managers quote Return On Equity (ROE) or Return On
Assets (ROA) or other growth rates when asked about the performance
of the bank (Avkiran, 1997:224). ROA measures net income per dollar
of average assets owned during the period (Koch and Macdonald,
2003:112).. However, ROA provides no direct information concerning
how or which of the bank’s activities contribute to the creation of
shareholder value. It ignores other performance benchmarks that
customer-focused managers must consider to identify the best
strategies for the future (Koch & MacDonald, 2003:170).

Cost of banking services and technical efficiency
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ROE measures the percentage return on each dollar of stockholder’s
equity (Koch and Macdonald, 2003:112). The drawback of accounting
ROE and ROA measures are that they do not include any risk
adjustments (Bessis, 2005:10). They can vary substantially and will
be highly dependent on the industry; this is why it is best to compare
them against the ROE and the ROA values of a similar company. This
drawback is the origin of the concept of risk-adjusted performance
measures. This is a reason for moving to ‘economic values’, ‘mark-to-
market’ or ‘mark-to-model’ values, because these are both risk- and
revenue-adjusted (Bessis, 2005:10).

Kaplan and Norton (2001a:3), De Young (1997:21), Eccles (1991:132),
Davenport and Sherman (1987:35), Chelst et al. (1988:7), Smith and
Schweikart (1992:54), Avkiran (1997:224), Clark (1997:25) and
Kaplan and Norton (1996a:25) stated that financial measures have
flaws and should not be used as the only measurement of bank
performance. Financial measures should be used as an additional
component to overall performance measurement. Berry et al.
(2005:93-94) stated that no single measure provides consistent
evidence of the correlation between stockholders’ satisfaction and
firm performance. Verma (1992:279) stated also that traditional
measures of profit were no longer appropriate for the motivation of
measuring bank performance.

Kaplan and Norton (2001:3) stated that performance indicators should
be a combination of financial and non-financial measures. However
the Balanced Scorecard (BSC), as the common non-financial
measure, has some of the following limitations. The BSC will be
useless if the included non-financial measures are not linked to the
firm’s strategic objectives (Kaplan & Norton, 1996:55-56, 77); and the
BSC is weak if too many performance indicators are included (Gering
& Rosmarin, 2002:18-19).

Gardner and Mills (1994:667) stated that most performance evaluators
use accounting and other data to calculate financial conditions.
During the research study for this paper it was found that the required
data is not always available or the required financial statements are
impossible to obtain. To overcome these limitations relative bank
efficiency measurement was used. The next section discusses the
concept of relative bank efficiency.

3. Relative bank efficiency

When economists point to efficiency they focus on scale, scope and
X-efficiency, which are different aspects of performance (Mester,
2003:2). Scale efficiency determines if an organization is providing
the most cost efficient level of outputs (Mester, 1994:3). Scope
efficiency refers to whether a firm is producing the most cost efficient
combination of products (Mester, 1994:4). X-efficiency determines if
an organization is using its inputs, like capital and labour, in a cost
effective way to produce its outputs as cheap as possible (Mester,
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1994:5). Firms that exhibit X-inefficiency are either using the wrong
combination of inputs to produce outputs (allocative inefficiency), or
wasting their inputs (technical inefficiency), or both (Mester, 2003:3).
X-efficiency can therefore be divided into two groups, technical
efficiency and allocative efficiency. Thanassoulis (1999:4) stated that
efficiency of any firm consisted of two components, production
efficiency and intermediation efficiency. Production and
intermediation efficiency indicate technical and allocative efficiency
and is also known as the sum of total or economic efficiency (Coelli
et al., 1998:5).

To explain technical and allocative efficiency in more detail consider
Figure 1. In Figure 1 the two inputs X1 and X2 are utilized to produce
a single output y, under the assumption of constant returns to scale
(Coelli et al., 1998:134). Curve SS’ is the unit isoquant, which indicate
all possible relative input combinations that yield maximum outputs.
Any point on this isoquant is technically efficient, where it is not
possible to reduce the two inputs proportionately and still produce
the same level of output. Firms Q and Q’ are both technically efficient,
while firm P is technically inefficient (Farrel, 1957:254).

Figure 1:  Allocative efficiency and technical efficiency2

A firm that is operating at point P has technical efficiency, described
by the ratio, which is the proportional reduction in all inputs without
any reduction in output. This ratio has a value that lies between zero

2 . Source: Farrell (1957:135) & Coelli et al. (1998:135).
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(total inefficient) and one (total efficient) (Coelli et al., 1998:134-135).
Line AA’ is an isocost line that indicate all possible input
combinations that have the same cost. The allocatively efficient point,
that minimizes cost, is the tangent-point between the isocost line
AA’ and the isoquant SS’. The optimal production point is at point Q’.
The cost of inputs used at point Q’ and point R is the same and is less
than the cost of inputs used at points Q and P. Point Q is technically
efficient, because it lies on the efficient isoquant (Coelli et al.,
1998:135; Farrell, 1957:135-136). Point Q is not on the isocost line
and is therefore allocatively inefficient.

Allocative efficiency of the firm operating at point P is defined to be
the ratio, where the distance RQ is the reduction in production costs
which would occur if production occurred at Q’. This ratio also has a
value between zero and one. Economic efficiency is the sum of
technical efficiency and allocative efficiency. Firm Q’ is the only firm
that is fully cost efficient (Coelli et al., 1998:135-136; Farrel, 1957:
136). Efficiency measurement is one aspect of firm performance, which
is measured with respect to an objective. The firm’s objective can be
measured with respect to the maximization of output, the
maximization of profits or the minimization of costs (Mester, 2003:2).

Mester (1994:8) stated that it was recognized that there might have
been unpredicted factors that affected a bank’s cost over the period
when data were collected. Some of these unpredicted factors included
the possibility that the data are measured with error. More focus was
therefore placed upon the degree of X-inefficiency in banking. The
technique required was to estimate the best-practice cost function
that predicted the cost function of banks that were X-efficient (Mester,
1994:9). The required technique also had to measure the degree of
inefficiency relative to the best-practice, chosen as the appropriate
benchmark. One of the common methodologies was therefore
developed, namely the Data Envelopment Analysis (DEA) (Mester,
1994:9). Avkiran (1997:232) stated the main steps that should be
followed in developing a performance model are as follows:

� Review the corporate objectives and strategies;

� Define branch performance in terms of corporate objectives. Identify
those performance variables that are critical to the bank’s success.
Reflect the mix of personal banking business at branches;

� Identify the potential variables associated with branch
performance. Identify those potential variables controllable by
management;

� Determine the sources of data for performance and potential
variables;

� Develop multivariate measures for data collection;

� Analyze data through multiple regression and other techniques.
Determining the sets of potential variables explaining each of the
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performance variables; and

� Examine the results of the analysis and raising performance
through reconfiguring branches.

As stated earlier, the problem with measuring bank efficiency is data
availability. The databases of banks accommodate only accounting
procedures and not combined analyses of operational, marketing and
financial data. DEA was found to be an appropriate method for
overcoming these problems (Vassiloglou & Giokas, 1990:591-592).
The reason is the modelling flexibility of the DEA and its ability to
address qualitative and quantitative data, as well as non-
discretionary and discretionary inputs (Golany & Storbeck, 1999:15).
The DEA will now be discussed in the following section.

4. Data Envelopment Analysis (DEA)

‘DEA involves solving linear programming problems that generate a
non-parametric, piecewise linear convex frontier that envelops the
input and output data relative to which cost is minimized’ (Färe et
al., 1985:193). Coelli et al. (1998:140) stated that the DEA involves
the use of linear programming methods to construct a non-parametric
piece wise frontier across the data. This frontier is therefore used to
measure the relative efficiency or productivity in terms of the inputs
and outputs selected by the organization (Avkiran, 1999:206). This
technique is called the Data Envelopment Analysis because the data
on the best-practice banks cover or envelop the data completely from
the rest of the banks in the sample (Avkiran, 1999:207). According to
Sherman and Ladino (1995:63) DEA determines the following:

� the best-practice and most productive group of service units;

� the less-productive service units compared to the best-practice
units;

� the amount of excess resources used by each of the less-productive
units;

� the amount of excess capacity or ability to increase service outputs
in less-productive units without utilizing added resources; and

� the set of best-practice service units most similar to the less-
productive units.

DEA is also used because it lends itself more easily to multiple output
analysis. DEA is useful in cases where the behavioural objective of
the organization is clouded by, for example, government regulations
or operating constraints (Van der Westhuizen, 2006:4). Sherman and
Ladino (1995:61-62) stated that the DEA is a powerful tool for the
service businesses, because it helps the organization to identify the
best-practices in complex service operations. This includes service
operations that are too complex for traditional analytical techniques

Cost of banking services and technical efficiency
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and observations (Sherman & Ladino, 1995:62).

The following graph is being used to illustrate DEA. Figure 2 shows a
DEA model with a solid line connecting the efficient decision making
units (DMUs) L, M and N that represent achieved efficiency. For
example, DMU, K is classified as inefficient and needs to move to K’
on the frontier before it can be classified as efficient. Unit K will be
compared to units M and N on the efficient frontier with the
calculation of its efficiency score (Avkiran, 1999:207). In comparing
one bank’s efficiency to that of another bank, one must compare each
bank’s cost of producing the same outputs (Mester, 1994:7).

Golany and Storbeck (1999:16) stated that the following three steps
must be followed in order to construct a DEA model. Firstly, the
selection of a decision-making unit (DMU) which means choosing
the best-practice bank that will be used as a benchmark. Secondly,
choosing the appropriate input and output combination and thirdly,
to choosing a mathematical formulation for the DEA model.

Figure 2: A DEA model showing an efficiency frontier3

5. The model

DEA was used to estimate the efficiency of one of the largest banks in
South Africa. The lack of data about each individual branch led to
the use of districts. Data collected included 37 districts for 22 months
covering the period July 2005 to April 2007. The DEAP (version 2.1)
program developed by Coelli (1998) was used. The following DEA
model developed by Charnes et al. (1978:430) was used:

3. Source: Avkiran (1999:207).
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Objective function

max E
o
 = , (1)

where

o = the region being assessed from the set of r = 1, 2, ..., n districts;

k = the number of outputs at the districts;

m = the number of inputs at the districts;

= observed output i at district r;

= observed input j at district r.

Constraints

 > 1 r = 1, ..., n (2)

ui , v j  > 0, i = 1, ..., k, j = 1, ..., m (3)

The above analysis is performed repetitively, with each district in the
objective function, producing efficiency ratings for each of the n
districts.  The solution sought is the set of (u

i
, v

i
) values that maximise

the efficiency ratio E
o
 of the district being rated, without resulting in

an output/input ratio 1 when applied to each of the other districts in
the data set.  Equation 1 can be interpreted as

Maximise                 , equation 2 as a boundary constraint and equation
3 as a non-negativity constraint.

The intermediation approach was chosen to identify the inputs and
outputs used. To define inputs and outputs in the banking industry
may be the greatest problem of efficiency measurement (Mlima &
Hjalmarsson, 2002:12). With the multi-product nature of a banking
firm there is still no agreement as to the definition and measurement
of banks’ inputs and outputs (Girardone et al., 2004:217). Berger and
Humphrey (1997:34) pointed out that the intermediation approach is
the most appropriate approach for evaluating the entire bank. The
reason is because this approach includes interest expense, which
accounts for up to two-thirds of total costs. Molyneux et al. (1996:152)
and Mester (1996:1033-1034) stated that the intermediation approach
is used because it views financial institutions as mediators between
the supply of and the demand for funds. Elyasiani and Mehdian
(1990:543) also stated that the intermediation approach is preferred

Cost of banking services and technical efficiency
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because the quality of data benefits the intermediation approach.

An ongoing debate is about deposits, whether deposits should by
classified as an input or an output (Resti, 1997:224). Elyasiani and
Mehdian (1990:543) stated that deposits are better categorized as
inputs than as outputs, because banks buy deposits rather than sell
deposits (Elyasiani & Mehdian, 1990:543).

With the available data the following inputs and outputs were used
to analyze the 37 districts and the 10 provinces:

Interest expenses include cost of funds (COF) charges, which are the
interest the branch must pay for loans. Non-interest expenses include
operating expenses, labour and fixed asset costs. Operating expenses
include maintenance costs and service level agreement (SLA)
expenditures. SLA expenditures are for example costs for moving
money from one branch to another. Total loans include mortgage,
agricultural, business, commercial and consumer loans. Non-interest
income includes sales commission and other non-interest income.

Yue (1992:36) and Kao and Liu (2004:2355) included deposits and
non-interest expenses as inputs. Rangan et al. (1988:172) included
labour as an input. Yue (1992:36) stated that non-interest expenses
include taxes, salary expenses associated with premises and fixed
assets and other expenses. Yue (1992:36) also stated that these
measures represent the bank’s capital, labour and operational cost.
Berger and Humphrey (1997:34) and Elyasiani and Mehdian
(1990:543) stated that to leave interest expenses out of the model
can distort the empirical results, because it accounts for up to two-
thirds of total costs. Both Kao and Liu (2004:2355), Wheelock and
Wilson (1995:693), Favero and Papi (1995:390), Kaparakis et al.
(1994:884), Rangan et al. (1988:172) and Yue (1992:36) used total
loans as an output under the intermediation approach. Yue (1992:36)
and Kao and Liu (2004:2355) included interest income as an output.
Kaparakis et al. (1994:884), Favero and Papi (1995:390), Yue (1992:36)
and Kao and Liu (2004:2355) included non-interest income as an
output.

The final step is to formulate the mathematical formula of the DEA
model. Input-orientated, output-orientated and variable returns to
scale were used to formulate the DEA model. Input-orientated
characterizes the production technology of the organization, for
producing a given output mix with the minimum inputs (Coelli et al.,
1998:62). Output-orientated characterizes an organization in pursuit
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of producing the maximum output bundle with the given inputs mix
(Coelli et al., 1998:62).

Constant returns to scale will not function under conditions such
as imperfect competition and constraints on finance. Firms may
therefore be unable to operate at an optimal scale (Coelli et al.,
1998:150). Banker et al. (1984:1086-1088) introduced the variable
returns to scale (VRS) as the answer to this problem. VRS is the
disproportional increase or decrease in outputs when the inputs are
increased (Avkiran, 1999:211). The best approach may be to run the
DEA model under constant returns to scale (CRS) and variable returns
to scale (VRS) separately and then to compare the efficiency scores
(Coelli et al., 1998:150). The CRS efficiency score represents technical
efficiency that measures the inefficiencies due to the size of operations
and the organization’s input/output combination. The VRS efficiency
score represents pure technical efficiency that measure efficiency
without scale efficiency (Avkiran, 1999:211).

6. Results

Table 1 exhibits the technical efficiency estimates and the returns to
scale for the 37 districts under both the input- and output-orientated
approach. A DEA analysis generates efficiency estimates that range
from one (fully efficient) to zero (fully inefficient) (Coelli et al.,
1998:134-135). The technical efficiency estimates contain the
minimum, maximum and mean values for each district.

Under the input-orientated approach district 26 (the best performing
district under the input orientated approach) had the highest average
technical efficiency estimate of 98.9%, the highest minimum
technical efficiency estimate of 94.9% and was the most times (13
times) fully technically efficient during the 22 months. On average,
district 26 can increase its technical efficiency by proportionally
reducing its input quantities by 1.1% without a reduction in output.
District 2 (the worst performing district under the input orientated
approach) had the lowest average technical efficiency estimate of
72.9%, the lowest minimum technical efficiency estimate of 64.8%.
This means that on average district 2 could increase its technical
efficiency by reducing its input quantities by 27.1% without a
reduction in output.  This can result in the reduction of the number
of personnel, smaller number of ATM’s or the reduction in other
inputs.

18 Districts out of the 37 districts were at least one time fully
technically efficient during the 22 months, while 19 districts out of
the 37 districts were not once fully technically efficient during the
22 months. District 2 had the lowest maximum technical efficiency
estimate of 78.7%. More districts were operating at increasing returns
to scale than decreasing returns to scale, meaning that the scale
they were operating at was too small.

Cost of banking services and technical efficiency
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Table 1: Technical efficiency estimates and the returns to scale for the
37 districts (input- and output-orientated)
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Under the output-orientated approach district 26 (the best performing
district under the output orientated approach) had the highest average
technical efficiency estimate of 98.2%, the highest minimum
technical efficiency estimate of 92.1% and was the most times (13
times) fully technically efficient during the 22 months. District 26
can, on average, increase its technical efficiency by increasing its
output quantity by 1.8% without any increase in its input quantities
but only by utilizing its inputs more efficiently.  This means making
better use of inputs like personnel, ATM’s, computer facilities and
other types of inputs.

District 34 (the worst performing district under the output orientated
approach) had the lowest average technical efficiency estimate of
62.4% and the lowest minimum technical efficiency estimate of
50.9%. This district also had the lowest maximum technical efficiency
estimate of 70.8% and was not once fully technically efficient during
the 22 months.

18 districts out of the 37 districts were at least 1 time fully technically
efficient during the 22 months. 19 districts out of the 37 districts
were not fully technically efficient during the 22 months.  More
districts were operating at decreasing returns to scale than increasing
returns to scale, meaning that the scale they were operating at was
too large.

7. Conclusion

From the results presented in Table1, it is clear that the districts
from this bank were not as efficient as it should be. The analyses
indicated that 19 districts out of the 37 districts were not at least one
time fully technically efficient during the 22 months (input- and
output-orientated approach). This means that more than 50% of the
number of districts from this bank was inefficient.  Under the input
orientated approach it means that these districts could proportionally
reduce all its inputs without any reduction in output. Reduction in
inputs means lower input costs that can lead to lower production
costs.

Under the output orientated approach it means that these inefficient
districts could expand its output without altering its input quantities,
but by better utilizing its inputs.  Better utilization of inputs can
lead to lower per unit production costs.

On average, only a limited number of these districts were operating
at the optimal scale.  They were either operating at a scale that was
too large (decreasing returns to scale) or they were operating at a
scale that was too small (increasing returns to scale).

Only one of the four largest banks was included in this investigation,
but with four banks controlling over 85% of total deposits and assets
in South Africa, it is clear that banks continuously face fierce
competition competing for customers and scarce resources.

Cost of banking services and technical efficiency
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Analyzing the efficiency of the districts of this bank, the conclusion
can be made that a large portion of higher bank fees may be the result
of inefficiency in banks, indicating that customer complaints about
high bank fees are justified.
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