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Introduction

The financial system in Botswana has undergone major or significant structural and
institutional changes in recent years. Throughout the 1980s a series of financial reforms
were introduced to boost the efficiency and productivity of financial institutions by
enhancing the crucial role of market forces (Bank of Botswana (BoB), 1999). New
entrants to the system and new products such as Automated Teller Machines (ATMs),
credit and debit card services were permitted as a result.
Capital expenditure on equipment, however, may give a poor indication of catch-up
of technology. The present paper is concerned with an in-depth assessment of financial
sector productivity by means of employing a Malmquist Index. The context of this paper
is Botswana, where no study has so far assessed the productivity of its financial
institutions. This issue is of paramount importance for Botswana, where various
economic reforms have been initiated with the aim of improving the efficiency and
productivity of its financial institutions.
Financial institutions in Botswana, especially the commercial banks, have registered
high profits during the past decade. These high profit levels have persisted in spite of the
entry of new banks, mostly foreign owned institutions, and increased competition in the
sector, which can be expected to eventually reduce these profits. Nevertheless, as Jefferis
(2007) argues, persistently high profits suggest that competition in the financial sector
remains inadequate. A key issue is whether financial institutions can be efficient and
productive when there is limited competition in the sector? Ataullah and Le (2006), Chen
et al. (2005) and Canhoto and Dermine (2003) find that competition is one of the most
important factors enhancing firm efficiency and productivity.
With increased competition, some institutions may find that their competitive
advantage lies in financing smaller firms. Sacerdoti (2005) views that as large foreign
banks enter the market they are expected to concentrate their lending to larger firms,
which they may have a competitive advantage in financing. This may induce local firms,
possibly with a better knowledge of local conditions, to expand financing of smaller
businesses and individuals.
Jefferis (2007) argues that, in the context of Botswana’s financial sector, there is
greater focus on lending to households (rather than businesses), high bank charges,
reliance on Bank of Botswana Certificates for assets and income, and on the extension of
banking services to rural areas. Siphambe et al. (2005) state that this lopsided approach
can be attributed, to some extent, to the lack of innovation in Botswana’s banking system.
Again, this leads to the question of how can financial institutions be productive if there is
a lack of innovation in the sector? Avkiran (2000) found that technological innovation

30

B. Moffat, A. Valadkhani and C. Harvie

plays a principal role in shaping financial service delivery in Australia, for example
alternative ways of customer access and product distribution enabled by technological
innovation have lowered barriers to entry. Therefore, technological innovation can be
regarded as a sign of dynamic efficiency where financial institutions take advantage of
new cost-effective technologies and pursue product and market development.
By comparing annual changes in the productivity of financial institutions, it is
possible to identify discernable trends, if any, in the productivity of the financial sector
as a whole. The sources of productivity growth, or decline, can be estimated by
decomposing the Malmquist productivity indices into their constituent components,
which indicate the extent to which the productivity change for each institution is due to a
shift in the efficient frontier or to a process of moving closer to, or further away from,
the efficient frontier. These components are often referred to as the ‘frontier shift’ and
‘catch-up’ elements of productivity change, respectively.
The remainder of this paper is structured as follows: Section 2 briefly reviews the
literature on the analysis of efficiency changes through time. Section 3 focuses on the
theoretical background of the Malmquist productivity indices and how to measure them.
Section 4 deals with the sensitive issue (as different ways of input-output classifications
may lead to different efficiency indices) of the specification of inputs and outputs
employed in the evaluation of technical efficiency, and technical change in financial
institutions. Section 5 presents the resultant indices of productivity, efficiency and
technical change for Botswana’s ten financial institutions. The paper ends with some
concluding remarks and policy implications in Section 6.

2

Literature review

Berg et al. (1992) presented the first application of the Malmquist index to measure
productivity growth in the Norwegian banking system in the pre and post deregulation
era, using the value added approach. This will be described later in the paper.
Their analysis revealed that productivity exhibited a lacklustre performance in the
pre-deregulation period, but it markedly improved in the post-deregulation period. Their
results clearly support the view that deregulation led to a more competitive environment,
especially for larger banks.
Utilising a Malmquist total factor productivity change index, Isik and Hassan (2003)
examined productivity growth, efficiency change and technical progress in Turkish
commercial banks. They found that all types of Turkish banks (both private and public)
recorded significant productivity gains, driven mostly by efficiency advances and more
effective management of resources rather than technical progress. Mukherjee et al.
(2001) in their study of productivity growth in 201 large US banks found that
productivity grew, on average, at 4.5% per year, particularly among banks with a large
asset size.
After decomposing the overall productivity change into efficiency change and
technological change in measuring productivity growth Jeanneney et al. (2006) found
that the Chinese banking system had improved its total factor productivity, but that this
growth in productivity was mainly attributable to technical progress rather than to an
improvement in efficiency. Worthington (1999) found that efficiency gains in Australian
financial services were largely the result of improvements in technical efficiency rather
than scale efficiency. He also asserted that this productivity growth was mainly achieved
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by credit unions with a small number of members and a large asset base. According to
Worthington (1999), technological progress, on the other hand, was higher mainly among
those financial institutions which had a relatively larger proportion of residential and
commercial loans.
Drake (2001) studied efficiency and productivity changes in the UK banking system
and found that for the UK banks scale inefficiencies were a more severe problem than
X-inefficiencies, particularly for both ends of the bank-size spectrum. Drake (2001) also
provided some evidence that very large banks were more X-efficient than their smaller
competitors, particularly in the latter years of the study period. Drake’s Malmquist
productivity indices suggested that, on the whole, UK banks exhibited positive
productivity growth over the period. For most banks the productivity growth was the net
result of a mixture of a positive frontier shift and negative catch-up.
In investigating X-efficiency and productivity change in Australian banks, Neal
(2004) applied Data Envelopment Analysis (DEA) and the Malmquist productivity
indexes and found that banks exhibited a higher level of allocative efficiency than
technical efficiency. Large banks performed on the best practice frontier for most
years in the sample. The Malmquist indices of productivity change in this study
suggested a significant improvement in the efficiency of the banking sector over the
period 1995–1999. According to Neal (2004), total factor productivity grew by an annual
average of 7.6% and technological changes led to an annual 11.5% shift in the
banking frontier.
In this paper a non-parametric DEA is adopted by applying the Malmquist index
approach to analyse the productivity of financial institutions in Botswana. Even though
DEA assumes no random error, its advantages in the context of this study outweigh its
disadvantages. One of these advantages, which is more relevant to this study, is that DEA
works well with small sample sizes. Unlike countries such as the USA where there are
very large numbers of institutions, there are only relatively few financial institutions in
Botswana and thus the industry is less suited to analysis using parametric techniques such
as stochastic production functions. Of particular interest to this study is a paper by Drake
(2001), who used a sample size of nine banks to study technical and scale efficiencies and
productivity gains in the UK banking sector. His models successfully distinguished
varying efficiency differences among UK banks.

3

Malmquist index of productivity change

According to Coelli et al. (2005) technical efficiency is defined as the ability of a firm to
use a minimal amount of inputs to produce an optimum output. Technical efficiency only
provides a measure of the efficiency of firms relative to the best-practice firms in the
sample. Overtime, however, the level of output a firm is capable of producing will
increase/decrease due to technological changes that affect its ability to optimally
combine inputs and outputs. These technological changes cause the production possibility
frontier to shift upwards (downwards) as more (less) outputs are obtainable from the
same level of inputs. Thus, productivity improvement over time may be attributable to
either technical efficiency enhancements (catching up with their own frontier) or to
technological advancements (as the frontier shifts up) or both.
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In this study we apply the Malmquist productivity index to decompose total
productivity change into technical change (frontier shift) and technical efficiency change.
Following Thanassoulis (2001) the Malmquist productivity change index (MI) may be
formally stated as follows:
0.5

⎡ Dt ( yt +1 , xt +1 ) Dt +1 ( yt +1 , xt +1 ) ⎤
MI t +1 ( yt +1 , xt +1 , yt , xt ) = ⎢ t t t ×
⎥
Dt +1 ( yt , xt ) ⎦
⎣ D (y , x )

(1)

where:
MI = the productivity of the most recent production point using period (t + 1)
relative to the earlier production using period (t) technology
Ds = denotes input distance functions
y = the level of outputs
x = the level of inputs.
A value of MI that is greater than unity indicates a growth in total productivity over the
two periods. The Malmquist Index in Equation (1) can be decomposed into a catch-up
component and a boundary-shift component as follows:
0.5
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‘Catch -up’component

(2)

‘ Boundary -shift ’ component

The catch-up component compares the closeness of financial institution fo in each period
to that of other period’s efficiency boundary. If the catch-up component value is equal to
unity, then financial institution fo will have the same distance from the respective
boundaries in periods (t) and (t + 1). A catch-up value that is greater than unity means
that financial institution, fo will perform more efficiently in period (t + 1) than in period
(t). Similarly, a catch-up value less than one indicates that financial institution, fo has
become less efficient in period (t + 1) than in period (t).
For the boundary-shift component a value of greater than one represents productivity
gain by a financial institution fo, implying that for a given amount of output it uses lower
input levels in period (t + 1) than in period (t). On the other hand a boundary shift value
that is less than one means productivity losses have been incurred by financial institution
fo, in that it uses more inputs in period (t + 1) than in period (t) to produce the same
amount of output. When the boundary shift value is equal to one then there is neither
productivity gain nor loss in both periods.
In order to calculate the Malmquist indices it is necessary to solve several
sets of linear programming problems. We assume that there are N financial institutions
and that each consumes varying amounts of M different inputs to produce S different
outputs. The objective is to construct a nonparametric envelopment frontier over the
data points such that all observed points lie on or below the production frontier.
Assuming constant returns to scale the following models for periods (t) and (t + 1) can
be formulated:
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Min
Subject to:

lo

(3)

N

∑λ
f =1

f

xifo t − lo xifo t ≤ 0
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r = 1....S

N
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f =1

f

λf ≥ 0, f = 1....N ≥ 0
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Subject to:

lo

(4)

N

∑λ
f =1
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where

i = 1....M
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yrf t +1 ≥ yrfo t +1

where

r = 1....S

N

∑λ
f =1

λf ≥ 0, f = 1....N ≥ 0 .
Where xif and yrf are levels of the i-th input and r-th output for financial institution f,
respectively. The value of lo will be the efficiency score for financial institution f. In
Equations (3) and (4) each financial institution’s production points are compared with
technologies from the same time period. The cross-time period radial technical input
efficiencies are then calculated as follows:
Min
Subject to:

lo

(5)

N
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f
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i = 1....M
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lo
N
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f =1

f
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where
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f
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r = 1....S

N

∑λ
f =1

λf ≥ 0, f = 1....N ≥ 0 .
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Equations (5) and (6) present the cross-time period radial technical input efficiency of
financial institution fo. Following Fare et al. (1990) the above equations (Equations 3–6)
can be used to calculate the following five efficiency and productivity indices for each
unit as well as measure technical progress over time:
1

the Technical Efficiency Change (TEC) measure based on constant returns to
scale technology

2

the measure of Technological Change (TC)

3

the measure of Pure Technical Efficiency Change (PTEC) based on variable returns
to scale technology

4

the measure of Scale Efficiency Change (SEC)

5

Total Factor Productivity Change (TFPC) which quantifies the degree
of productivity.

If TFPC > 1 then one can argue that productivity gains have occurred, but if it is less than
one then the firm has incurred productivity losses during the period under investigation.
Technical efficiency follows an upward trajectory if TEC exceeds one and vice versa.
Similarly, if TC is more than one this is evidence of technical progress, but if TC is less
than one the outcome could be technological regress.
One can identify the main sources of productivity gains or losses by analysing the
magnitudes of TEC and TC. For instance, if TEC is greater than TC then productivity
gains are more likely to be as a result of improvements in efficiency. Conversely, if
TEC < TC then productivity gains are mostly attributable to technological progress.
Given that overall technical efficiency is the product of pure technical change and scale
efficiency (i.e., TEC = PTEC × SE), the main determinants of efficiency changes can be
numerically traced as follows: if PTEC > SE then an improvement in pure technical
efficiency is highly likely to explain most of the efficiency changes. However, if
PTEC < SE it is highly likely that an improvement in scale efficiency has generated the
resulting efficiency changes.

4

Specification of inputs and outputs

There is no consensus in the literature regarding the specification of outputs and inputs in
frontier modelling of financial institutions (see for example, Berger and Humphery, 1997;
Favero and Papi, 1995). However, it is commonly acknowledged that the choice of
variables in efficiency studies could significantly affects the results. The problem is
compounded by the fact that the choice of variables (both inputs and outputs) is often
constrained by the availability of data on relevant variables, particularly in the context of
developing countries. The input and output measurements are especially difficult to
quantify because the bulk of financial services/products are jointly produced, and prices
are typically assigned to a bundle of financial services. However, there are several
different approaches in the literature regarding the specification of input-output mix.
Inter alia, these include the production approach, the intermediation approach and, more
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recently, the modern approach, the operating approach, the asset approach and the user
cost approach. For a detailed account of these approaches see, for example, Das and
Ghosh (2006) and Favero and Papi (1995).
One can argue that each method has its own merit and can be considered appropriate
if their underlying assumptions hold. It is apparent that financial institutions undertake
diverse functions simultaneously. Given data constraints, we examine the robustness and
sensitivity of our estimated efficiency scores by using three approaches: value-added,
intermediation and operating.
According to the intermediation approach, financial institutions are regarded as
intermediators that transform and transfer financial assets from savers to borrowers.
Financial institutions produce intermediation services through the collection of deposits
and other liabilities and then utilise them in interest-earning assets, such as loans,
securities and other types of investments. This approach includes both operating and
interest expenses as inputs, whereas loans and other major assets count as outputs. This
approach has been applied in a number of developing countries inter alia by Sathye
(2003), Paxton (2006) and Das and Ghosh (2006).
The value-added approach, on the other hand, identifies assets or liabilities in
balance-sheet as outputs because they lead to the generation of more value added. In
general, under this approach, the major categories of deposits and loans are viewed as
outputs because they constitute a significant proportion of the value added component
(Das and Ghosh, 2006).
Finally, according to Leightner and Lovell (1998), given total business costs incurred,
the operating approach (or income-based approach) considers financial institutions as
business units with the final objective of generating more revenues. This approach
defines institutions’ output as total revenues (interest and non-interest) and their inputs as
total expenses (paid interest and operating expenses). Selected inputs and outputs under
the three alternative approaches employed in the study are summarised in Table 1.
Choice of input/output variables under the three approachesa

Table 1
Approach

Inputs

Outputs

Intermediation approach

Deposits

Loans

Labour (salaries)b
Value-added approach

Operating approach

Capital related operating expenses

Investment

Labour (salaries)

Loans

Capital related operating expenses

Investment

Interest expenses

Deposits

Interest expenses

Interest income

Labour(salaries/employee expenses)
Capital related operating expenses
Notes:

a
b

Non-interest income

All inputs/outputs variables are measured in thousands of Pula.
The implication that labour salaries are a good proxy for labour’s input to
actual output is not necessarily established beyond doubt.
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Since DEA is appropriate for efficiency analysis even if the sample size is small, we
utilise this technique to examine only those financial institutions for which the
required data for the three approaches were available during the period 2001–2006. The
sample, therefore, includes ten financial institutions comprising both banking and
non-banking institutions.1

5

Empirical results

In the preceding sections we defined the Malmquist indices of productivity changes
relative to a reference technology. In this section Equations (3) to (6) are used to examine
productivity changes from 2001–2002 to 2005–2006 by:
•

measuring the overall productivity changes over the period under investigation

•

decomposing the total changes into the ‘catching-up’ effect (i.e., efficiency change)
and a ‘frontier shift’ effect (i.e., technological change)

•

further decomposing the ‘catching-up’ effect to see whether the improvements
are as a result of enhancements in technical efficiency or increases in scale efficiency
or both.

Table 2 presents the efficiency change, technical change, pure technical efficiency, scale
efficiency and finally TFPC for each of the ten financial institutions in Botswana under
the three approaches. In order to facilitate comparison between the results obtained from
adopting each of the three approaches, all of the columns of Table 2 are sorted in terms of
the magnitude of the Malmquist total factor productivity index (the last column). It
should be borne in mind that for each financial institution in the sample the TFPC is the
product of efficiency and technical change. If this index is greater (less) than unity, it
means that there has been a productivity gain (loss), an efficiency increase (decrease) or
technical progress (regress). Similarly, the overall efficiency change is the product of
PTEC and SEC.
The different results obtained under the approaches indicate that DEA is a flexible
technique which produces efficiency scores that are different when alternative sets of
inputs and outputs are used. As can be seen from Table 2, under the value-added
approach for example, Standard Chartered Bank has recorded an average positive
increase in total factor productivity of 8.7% (1.087–1.000), whereas under the operating
approach this gain is only 5.4%. The increase in productivity under the value-added
approach (8.7%) can then be decomposed into 9.3% technological progress and a loss
in efficiency of 0.5%. This result contrasts with the operating approach, where the
corresponding 5.4% productivity gain consists of an efficiency gain of 17% and
technological regress of 10.1%. Under the intermediation approach, Standard
Chartered Bank registered a 3.4% fall in total factor productivity, mainly as a result of
technological regress.
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Table 2

Malmquist index summary of firm means, 2001/2002–2005/2006

Firm
Value-added approach
Bank of Baroda
First National Bank
Standard Chartered Bank
Botswana Development
Corporation
Barclays Bank
Botswana Building Society
Stanbic Bank
Botswana Savings Bank
African Banking Corporation
National Development Bank
Intermediate approach
First National Bank
Botswana Development
Corporation
Botswana Building Society
Bank of Baroda
Standard Chartered Bank
Barclays Bank
Botswana Savings Bank
African Banking Corporation
Stanbic Bank
National Development Bank
Operating approach
Botswana Building Society
Standard Chartered Bank
Barclays Bank
Botswana Savings Bank
Botswana Development
Corporation
First National Bank
Bank of Baroda
National Development Bank
Stanbic Bank
African Banking Corporation

Efficiency
change

Pure
Technical technical
change efficiency

Scale
efficiency

Total factor
productivity
change

1.000
1.167
0.995
1.109

1.333
0.970
1.093
0.903

1.000
1.024
1.011
1.140

1.000
1.140
0.983
0.972

1.333
1.132
1.087
1.002

0.967
1.035
1.016
1.000
0.897
0.873

1.017
0.932
0.909
0.915
1.003
0.982

1.000
1.000
1.000
1.000
0.762
0.990

0.967
1.035
1.016
1.000
1.177
0.882

0.983
0.965
0.924
0.915
0.899
0.857

1.257
1.241

0.980
0.984

1.228
1.232

1.023
1.008

1.231
1.222

1.118
1.000
1.001
1.025
1.000
1.015
0.925
0.805

0.957
0.992
0.965
0.936
0.954
0.930
0.917
0.898

1.000
1.000
1.005
1.000
1.000
1.000
0.977
1.000

1.117
1.000
0.996
1.025
1.000
1.015
0.946
0.805

1.070
0.992
0.966
0.959
0.954
0.944
0.848
0.723

1.006
1.172
1.141
1.000
1.110

1.052
0.899
0.903
0.962
0.837

1.000
1.003
1.000
1.000
1.083

1.006
1.169
1.141
1.000
1.025

1.058
1.054
1.031
0.962
0.930

1.135
1.000
0.921
0.956
0.818

0.810
0.883
0.959
0.884
0.839

1.000
1.000
0.999
0.925
0.701

1.135
1.000
0.922
1.033
1.168

0.920
0.883
0.883
0.845
0.686
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Looking at the results obtained using the value-added approach, six of the ten institutions
(see the last column of Table 2) exhibited an overall loss in productivity ranging from
1.7% for Barclays Bank to 14.3% for National Development Bank (NDB). The
decomposition of this productivity change (the last column) into efficiency change and
technical change indicates that for all institutions, with the exception of Barclays Bank,
Standard Chartered Bank, Bank of Baroda and African Banking Corporation (ABC),
there is evidence of negative frontier shifts ranging from a minimum of 1.8% (NDB) to a
maximum of 9.7% (Botswana Development Corporation) (see Table 2, Column 2). These
results indicate that 60% of Botswana’s financial institutions experienced negative
technical change during the period 2001–2006. On the other hand, Barclays Bank, NDB
and ABC exhibited negative catching up over the same period (see Table 2, Column 1)
ranging from a minimum of 0.5% (Standard Chartered Bank) to a maximum of 12.7%
(NDB). For three of these four institutions a poor scale efficiency performance was the
primary culprit.
Results obtained from the intermediate approach in terms of total productivity,
efficiency and technical change, indicate an even weaker performance. Only three
institutions achieved an increase in productivity over the period 2001–2006,2 all
institutions experienced negative technical change, although eight of the institutions
experienced no or positive catch up in terms of efficiency. Of the two institutions that
experienced a negative efficiency change, the primary culprit was again a poor scale
efficiency performance.
Results from the operating approach are also mixed. Only three institutions achieved
an increase in productivity,3 only one institution achieved positive technical change,
while seven institutions experienced no or positive catch up in terms of efficiency. Of the
three institutions that experienced a negative efficiency change the primary culprit for
two of these was, this time, a poor technical efficiency performance.
Despite the mixed outcomes from each of the three approaches a number of
observations are worthy of emphasis. First, the NDB is by far the worst performer in
terms of efficiency change under both the value added and intermediate approaches, and
both agree that this was primarily due to a poor scale efficiency performance. While the
operating approach does not rank this institution as last in terms of efficiency change it
still performs poorly, and, again, this is primarily due to a poor scale efficiency
performance. This bank is a public sector bank which has the aim of lending for
agricultural activities which are unpredictable, and hence prone to high default risks.
Furthermore, it is noticeable that the underperformance of NDB is far more pronounced
under the intermediation approach, with a catch up figure of only 0.805.
Second, Table 2 shows that under all three approaches the Bank of Baroda and
the Botswana Savings Bank (BSB) exhibited no evidence of catching up with the
efficiency frontier over the period in question, because they remained on the frontier
over the entire period. Third, while no single bank achieved a positive increase in
productivity using all three approaches, the value added and intermediation approaches
recognised positive increases for both the First National Bank and the Botswana
Development Corporation. Both approaches agree that this was primarily due to positive
efficiency changes arising from pure technical efficiency. Finally, based on all three
approaches, the Stanbic Bank, NDB and ABC are the worst performers in terms of
productivity. For the Stanbic Bank this is unanimously due to a poor technical change
performance. For the NDB this is unanimously due to a poor catching up in efficiency
change, and more specifically a very poor scale efficiency performance. For the ABC
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the explanation for the poor productivity performance is more mixed. The value
added and operating approaches suggest that this is primarily due to a poor efficiency
change performance while the intermediate approach suggests it is, instead, due to
a poor technical change performance. The value added and operating approaches clearly
indicate that the poor efficiency performance is driven by very poor pure technical
efficiency outcomes.
Summary statistics of calculated values of the various efficiency measures are
presented in Table 3. Table 4 presents the means for all of the financial institutions for
each of the sample years based on all three approaches. In addition, for each approach,
Malmquist index averages4 over the entire period (bottom row) are computed for each of
the approaches.
Table 3

Descriptive statistics: efficiency measures (2001/2002–2005/2006)

Types of efficiency

Minimum

Maximum

Mean

Standard deviation

Efficiency change

0.930

1.140

1.005

0.080

Technical change

0.930

1.190

1.003

0.108

Pure technical change

0.930

1.070

0.990

0.061

Scale efficiency

0.960

1.060

1.015

0.038

Total factor productivity change

0.910

1.130

1.006

0.106

Efficiency change

0.980

1.100

1.032

0.052

Technical change

0.820

1.120

0.956

0.112

Pure technical change

1.000

1.090

1.041

0.039

Scale efficiency

0.950

1.010

0.991

0.026

Total factor productivity change

0.870

1.240

0.989

0.150

Efficiency change

0.790

1.540

1.048

0.289

Technical change

0.580

1.080

0.921

0.200

Pure technical change

0.830

1.080

0.969

0.088

Scale efficiency

0.940

1.430

1.070

0.205

Total factor productivity change

0.820

0.970

0.920

0.063

Value-added approach

Intermediation approach

Operating approach

As indicated in Table 4, there was an overall mean annual decrease in total factor
productivity over the period ending December 2006 under both the intermediate and
operating approaches. The value added approach indicates a very modest improvement in
the mean total factor productivity over the same period. In the case of Botswana’s
financial institutions the poor overall productivity performance over the entire period is
primarily due to technological regress (downward shift of the frontier). This is

40

B. Moffat, A. Valadkhani and C. Harvie

particularly noticeable for the intermediate and operating approaches. The reason
for this may be due to the fact that most of these institutions have not embarked on the
use of new technologies, such as telephone banking and internet banking, which,
according to Avkiran (2000), have been found to be cost effective ways for the delivery
of financial services.
Table 4

Malmquist index summary of annual means, 2001–2006
Efficiency
change

Technical
change

Pure technical
change

Scale
efficiency

Total factor
productivity
change

2001/2002

1.008

0.930

0.972

1.037

0.938

2002/2003

0.952

0.955

0.934

1.020

0.910

2003/2004

0.930

1.191

0.937

0.993

1.108

2004/2005

0.998

0.942

1.037

0.963

0.940

2005/2006

1.135

0.999

1.070

1.061

1.134

Mean

1.002

0.999

0.989

1.014

1.002

2001/2002

1.001

0.961

0.996

1.005

0.962

2002/2003

1.010

0.986

1.017

0.993

0.997

2003/2004

0.977

0.888

1.033

0.946

0.867

2004/2005

1.066

0.824

1.065

1.001

0.878

2005/2006

1.104

1.122

1.094

1.009

1.239

Mean

1.031

0.951

1.040

0.991

0.980

2001/2002

0.978

0.970

0.993

0.985

0.948

2002/2003

1.026

0.941

0.982

1.044

0.965

2003/2004

1.540

0.579

1.077

1.430

0.892

2004/2005

0.791

1.039

0.834

0.949

0.822

Year
Value-added approach

Intermediate approach

Operating approach

6

2005/2006

0.904

1.078

0.957

0.944

0.974

Mean

1.020

0.900

0.956

1.057

0.918

Conclusions and policy implications

This paper has analysed the productivity changes of financial institutions in Botswana
over the period 2001 to 2006, utilising a DEA type Malmquist productivity index. This
allowed the simultaneous analysis of changes in total productivity due to a catching-up
effect and frontier movement. In order to assess the robustness and sensitivity of our
results, we have employed three different approaches, namely, the value-added,
intermediation and operating approaches, to specify different combinations of inputs
and outputs.
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Overall, the results indicate that there has been a loss or little productivity growth at
the frontier during the period in question, although there has been some improvement in
the relative efficiency of most of the financial institutions in Botswana. The loss in total
factor productivity has, therefore, been mostly due to technological regress. The reason
for this may be that most of these institutions have not embarked on the use of new
technologies such as telephone banking and internet banking in the delivery of their
services. One may therefore conclude that financial institutions in Botswana lack
dynamic efficiency, for example, the sector is dominated by three banks, Barclays Bank,
Standard Chartered and First National Bank, and they accounted for 82% of total bank
deposits in 2006 (BoB, 2007). Financial sector is not engaging actively in product
innovation, and financial institutions are not making use of the most cost effective
technologies. A lack of competition in the financial sector is likely to be the primary
cause of this.
In terms of institution specific performance, Stanbic Bank, NDB and ABC are the
worst performers in terms of productivity under all the three approaches. The NDB is the
worst performer in terms of negative catch-up under the value added and intermediate
approaches. This is a public sector bank with the aim of lending for agricultural activities
which are unpredictable and hence prone to high default risks. The Bank of Baroda and
BSB exhibited no evidence of catching up with the frontier over the period. This is
because these two institutions were on the frontier over the entire period. However, these
two banks exhibit a negative frontier shift under the intermediate and operating
approaches, leading to their productivity losses.
There are a number of important policy implications arising from the results of
this study. First, the poor overall productivity performance of Botswana’s financial
sector is cause for concern, as it is likely to contain the growth and development of the
overall economy. As a consequence the authorities will need to rethink their reform
measures to date with the objective of stimulating more competition in the marketplace.
This could be achieved by: increasing the number of foreign banks operating in the
economy; eliminating the distinction between banks and non bank financial institutions to
allow competition in all sectors and segments of domestic financial markets; encourage
consolidation of financial institutions through acquisitions and mergers with the
stated objective of achieving clear efficiency outcomes; establish a single publicly
owned financial institution with the stated objective of achieving state determined
lending and development objectives while privatising all remaining state owned
financial institutions; encourage the adoption of self-service technologies, such as
telephone and internet banking, in order to improve productivity levels through a
substantial reduction in service delivery costs. According to Avkiran (2000), the use of
new information technology is one of the most cost effective ways for the delivery of
financial services. However, in order to achieve greater competition better regulatory
frameworks need to be introduced in order to make sure that public monopolies are not
replaced by private ones.
Second, individual financial institutions at the behest of the central bank should be
encouraged to tackle their individual weaknesses as identified from this study. For
example, the NDB has performed poorly in terms of productivity change using all three
approaches. This appears to be due to a combination of both poor efficiency and technical
change, but mainly the former. Further analysis suggests that the poor efficiency
performance is primarily related to a poor scale efficiency performance. It is clear,
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however, that a one size fits all approach to financial sector reforms aimed at enhancing
the performance of all financial institution will not be appropriate nor effective in the
context of Botswana.
Finally, the results reported here should be benchmarked with that of other
developing economies at a similar stage of economic development, with the objective of
identifying in what areas financial sector performance should be better and what policies
should be given changed in order to achieve this.
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Notes
1
2
3
4

The data for both bank and non-bank institutions were obtained from their annual financial
statements available in their annual reports for the years 2001–2006.
Two of which, the First National Bank and Botswana Development Corporation, corresponded
with results obtained from the value added approach.
None of these institutions overlapped with those obtained from the value added and
intermediate approaches.
Geometric means of the indices.

