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ABSTRACT 

 
This paper offers to measure efficiency of banks in Sub Saharan Africa and its determining input and 

out put factors on two fonts. At this purpose, we applied the first font; Data Envelopment Analysis 

(DEA) for assessing efficiency level. The actual and target level of inputs/outputs to foster efficiency 

are shown in the results. Secondly, the banks ratio analysis measuring banks performance through 

returns volatility for each bank, asset utilization and provision for bad and doubtful debts over the 

study period are all used as tools for this analysis. Our results suggest that Sub Saharan African 

Banks are about 98.35% efficient. We are aware that the level of efficiency could be subject to up and 

down swing if environmental factors influencing banks efficiency where taken into consideration. 

Finally, our result (DEA) is more sensitive to loans, other liabilities, other non interest expense, 

securities and deposit. 

 

Key words: - Bank efficiency, Data Envelopment Analysis (DEA), parametric approach, non-

parametric approach, stochastic frontier approach  
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CHAPTER ONE 

INTRODUCTION 
 

1.1 Background of the study 

Commercial banks play important role to the economy of a country as it serves as an intermediation 

between the households and the economy sector (finance). Therefore, the best financial system is that 

which the mediator performs efficiently. Such a system limits, quantify, gather and negotiate all 

operational risks and incite the savers to invest by offering them a proportional payment to the scale 

of the risk incurred. The risk and return therefore can not be the same with different economies and 

banks. (ref: Kablan Sandrine, 2007) 

Building a financial sector is vitally important. Sub-Saharan Africa has the world least developed 

financial sectors. Institutions in coverage are limited and even banking sectors which dominates 

among financial institutions are small. Although regulation is generally with international norms and 

financial systems are sound, a history of forbearance has left a number of weak banks many of them 

state-owned. Also while banks are on average profitable, their assets are more concentrated and the 

return on asset is lower than elsewhere in the world. (Source: Regional economic outlook SSA, May 

2006). Studying if this sector is outperforming its predicament is worth noting with the case Sub 

Saharan Africa. 

Banking systems and banks are expanding within this region, they are becoming more competitive. 

The share of banking assets held by the three largest banks is about one-tenth higher in SSA than 

other low-income countries (in West Africa, East and Northern parts of Africa and why not Asia). The 

small market size is a major factor contributing to concentration, given the need for institutions to 

reach economies of scale (Bossone, Honohan, and Long, 2002). Some of these big banks are, 

FirstRand Bank of South Africa, Bank Windhoek of Namibia, Barclays Bank and ECOBANK which 

are represented in a majority of the SSA Countries. 

         Banking sectors in low-income SSA are less efficient than global competitors. For all banks 

including foreign-owned institutions, low efficiency leads to high overhead net interest margins that 

are higher in low-income SSA than in other low income countries. Cross-country research has found 
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that banking market efficiency is negatively correlated with inflation, corruption and concentration 

(Detragiache, Gupta, and Tressel, 2005).Even accounting for these factors, a dummy variable for SSA 

countries is negatively significant, indicating that the operational efficiency of banking in SSA is 

lower than would be predicted.  

 

While banking sector operational efficiency recently declined further in low income SSA, the 

efficiency indicators are considerably better in SSA middle-income countries. Despite overhead costs, 

SSA banks are profitable. Their main income source is from interest-related items. Given Non-

competitive market structures, banks charge high interest margins and remained profitable, the 

difficult operating environment notwithstanding. In fact, the market power of banks is large enough to 

support higher profitability than in other low-income countries given the large gap between what 

banks can charge borrowers and what they pay savers. Loan loss provisioning levels are similar to 

those in other low-income countries. (ref: Chen Chuling, 2009) 

 

1.2 Problem statement  

  

Most research carried out on banks efficiency has used the data envelopment analysis (DEA) and the 

Stochastic Frontier approach (SFA) to evaluate the global performances and efficiency of banks in a 

country or region. In the end, such researches only give percentages of good or bad performance. 

Consequently, such works might not comparatively tell if a particular bank or banking strategy a bank 

uses results to its poor or good performance (IMF working paper on Bank efficiency in Sub-Saharan 

Africa Middle income countries, Chuling Chen, 2009). This work is to evaluate specific banks 

performance and efficiency of particular banks using a comparative approach and hence, it’s capable 

of outlining possible policy recommendations for particular banks and reform strategies. 

Conclusively, what efficiency level do banks in Sub Saharan African countries operate on, and what 

improvement can specific banks (under consideration) make to attain efficiency? 

 

1.3 Methodology of the study 

 

A banks balance sheet and income statement shall make provision of sources to testing performance 

and efficiency of banks using the Data envelopment analysis (a mathematical linear programme for 
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testing efficiency which is non parametric) and the Stochastic frontier approach (which is non-

parametric for testing both cost and technical efficiency).  

1.4 Limitation of the study 

The major difficulty that the authors face was the availability of recent and well organized data. Thus 

the results we get in the later chapters were solely based on the data we found from different 

publicized documents. Secondly, we also faced the problem of obtaining an efficiency frontier 

because the DEA software used was a demonstration version as the authors could not lay hands on a 

professional version of this software. 

 

1.5 Disposition of the study 

 

The other sections of the paper will chronologically include the following: theoretical framework 

covered in chapter 2, descriptive statistics in the third section, the fourth chapter will be broken into 

two parts. The first will cover DEA Efficiency measures and the second will be the Performance 

measures described by a ratio analysis (presentation of results and a comparative analysis) and the 

fifth chapter of the work will be conclusion and recommendation. 
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CHAPTER TWO: LITERATUER REVIEW AND THEORETICAL 

FRAMEWORK  

 

2.1 Literature review 

 

The idea of efficiency of a production unit was first introduced by Farell (1957), under the concept of 

“input oriented measure”. According to Farell, a technical efficiency measure is defined by one minus 

the maximum equi-proportionate reduction in all inputs that still allows continuous production of 

given outputs. Technical efficiency is linked to the possibility of avoiding wasting by producing as 

much outputs as the use of input allows it (output oriented measure), or by using as less as input that 

the production objective plans it (input oriented measure). This efficiency is measured by comparing 

observed and optimal values of production, cost, revenue, profit or all that the production system can 

follow as objective and which is under appropriate quantities and prices constraints. Therefore we can 

analyze technical efficiency, in terms of deviation compared with idealistic production frontier. The 

literature proposes two approaches for measuring frontier production: the mathematical programming 

approach (non parametric) and the econometric one (parametric). Molyneux Philip, (2008) editing 

frontiers of banks in a global economy, in bank capital and loan pricing, focused on implications of 

Basle II. According to his work, deregulations which occurred in 1980s in most European countries 

opened up for decentralized decision-making in a competitive environment. The liberalization 

according to the Basle II led to very high lending rates of most African countries shown by Metzger 

Martina, (2008). This could make most banks look very efficient due to their high interest earnings 

despite their low capital employed (Asset utilization). 

 

Akhtar (2002) used the DEA method on 40 sample commercial banks of Pakistan to investigate their 

efficiency. In his study, what he found was that under the constant returns to scale (CRS) DEA, the 

overall efficiency score for Pakistani commercial banks for the year 1998 was 80%. However, 

according to this study; their efficiency score was lesser than the world mean efficiency. 

 

Yeh (1996) demonstrates the efficiency of Taiwan banks using DEA in combination with other 

financial ratios and found that the efficiency score for the six banks were 90%.  Moreover, he 
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distinguished the DEA efficiency scores into three grouping as high, medium and low DEA efficiency 

for financial peer group analysis. In this study, Yeh investigate that as a result of business decline in 

the mid 1980s, the efficiency score declined during the years 1982-1996 and start to increase 

thereafter.    

 

A case study of commercial banks efficiency in Tanzania by Aikaeli (2008) was made to investigate 

their efficiency using non parametric data envelopment analysis for the period 1998-2004. The result 

showed that commercial banks in Tanzania is not disappointing to financial sector reforms as the 

DEA efficiency scores was high, 96%. 

 

2.1.1 Non-parametric Approach 
 

The mathematical approach known under the name DEA method (Data Envelopment Analysis) 

consist of estimating the frontier by using non-parametric mathematical linear programming. It offers 

an analysis based on the relative evaluation of the efficiency in an input/output multiple situations, by 

taking into account each bank and measuring its relative efficiency to an envelopment surface made 

up with the best banks. DEA approach has the advantage that it does not require the prior 

specification of the functional form. This can be important when functional form tends to vary across 

countries. However, this method doesn’t allow for noise treatments. It attributes all deviations from 

the efficiency frontier to production inefficiency. If any noise is present in the data, due for example 

measurement error, this will affect the position of the frontier and as a consequence, the measurement 

of the bank efficiency. DEA results are also biased by outliers in the data because in the data they too 

can affect the position of the frontier. The non-parametric method was usually used by making the 

assumptions of constant returns to scale (CRS). Recently, the assumption of variable return to scale 

(VRS) was used in specifications because this hypothesis is more relevant with the environment of 

imperfect competition in which banks operate. This assumption is made by Grigorian and Manole 

(2002) to evaluate the efficiency of transition countries banks from Eastern Europe, following the 

technological changes which occurred in the banking industry and the banking system reforms after 

financial liberalization. Leigthner and Lovell (1998) are also interested in the impact of financial 

liberalization on Thai banks efficiency. In the same way, Berg, Forsund, Hjalmarsson, Suominen 

(1993) study the productivity of banks in Nordic European countries (Finland, Sweden, and Norway) 
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vis-à-vis financial integration and banks internationalization due to Europe integration. It comes out 

from their studies that, Swedish banks are the best ones to face European financial integration and 

banks internationalization.  

English, Grosskopt, Hayes and Yaisawang (1993), using a distance function with translogrithmic form 

found that on average, US banks were inefficient after mergers and consolidations of the US banking 

system in the 90s. Allen and Rai (1996) in an international banks comparison use the stochastic 

frontier analysis (SFA) and the distribution free approach (DFA) and show that the efficiency level 

displayed by universal banks is smaller than that of separate activities banks. In a second step, they 

analyzed the determining factors of efficiency. However they did not take into account environmental 

variables in the explanation of efficiency. 

Moreover, Chuling (2009) studied the efficiency of banks in Sub Saharan African Middle-Income 

countries and provide possible explanations for the difference in the efficiency levels of banks. 

Conclusively to Chuling’s work, banks could save 20 – 30% of their total cost if they were operating 

efficiently (operating on the frontier), and the foreign-owned banks are more efficient than the public 

banks and domestic private banks. 

In our study, we propose to make an analysis of banks efficiency in Sub-Saharan Africa. In this we 

used a four banks represented in almost all of these countries to get a better picture of the study area. 

The studies stated above will be used as a basis of reflection to find suitable methods for efficiency 

measures. 

    

2.1.2 Parametric approach 

       The parametric approach in this study consists of the ratio analysis which includes the following: 

return on equity, return on asset and asset utilization ratios. These ratio offers analysis of the 

performance of the decision making units under evaluation. The ratios so mentioned focus on the 

returns against investment and management of shareholders equity. Moreover, other performance 

measurement of ratio analysis and studies include the following: 

Robert, Hughes and Choon-Geol Moon, (2001) Expressed that the deregulation of U.S. banking 

industry has fostered increased competition in banking assets, which in turn has created incentives for 

banks to operate more efficiently and/or take more risk. They examined the degree to which 
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supervisory CAMEL ratings reflect the level of risk taken by banks and the risk-taking efficiency of 

those banks (i.e., whether increased risk levels generate higher expected returns). Their results suggest 

that supervisors not only distinguish between the risk taking of efficient and inefficient banks, but 

they also permit efficient banks more latitude in their investment strategies than inefficient banks.   

 

 CAMELS Evaluations: 

 

Banks and other depository institutions are evaluated by the appropriate regulators on six major areas, 

depicted by the CAMELS acronym.  Each component is discussed below: 

 

C: Capital Adequacy – Risk based capital requirements are now used.  The regulators also evaluate 

the bank’s loss experience, amount of problem assets in relation to capital and the bank’s access to 

capital. 

 

A: Asset Quality – Banks are required to classify assets according to soundness and to allocate loss 

reserves based on their evaluation of the quality of their assets.  Regulators can require bank managers 

to reassess the loan or other assets and may require the bank to set additional loss reserves.  Adequacy 

of internal controls and the loan policy are also evaluated.  Over concentrations of credits in certain 

loan or investment types or concentrations in geographic areas can lead to lower evaluations of asset 

quality. 

 

M: Management – The technical competence of management, their history of past compliance, the 

adequacy of internal controls, management compensation and experience level are all components of 

the evaluation of management. 

 

E: Earnings – The stability and growth rate of earnings are important elements of this evaluation.  

Peer group comparisons of profitability and interest rate risk exposure are normally used to evaluate 

earnings, as is the adequacy of the loan loss reserve.   

 

L: Liquidity – Estimating liquidity risk requires knowledge of the turnover rates of the bank’s sources 
of funds, particularly deposit turnover.  Measures for this category would include the percentage of 
core deposits versus “hot money” sources, the amount of loan commitments and the volume of liquid 
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assets held by the bank.   
 
S: Sensitivity to Market Risk – This category attempts to measure the bank’s exposure to changes in 
interest rates, foreign exchange rates, and commodity or equity prices.  Capital adequacy, the extent of 
formal risk management plans and the stability of earnings are considered. 

         Other studies analyses banks efficiency using parametric approach including that of Gilbert 

Alton and Wheelock David, 2007, with studies based on two bank groups. S-Banks (banks not subject 

to corporate tax but shareholders are taxed on the entire earning of the bank and the C-Banks subject 

to this corporate tax. The authors used the estimate of the federal corporate income tax that S-Banks 

will pay if they where subject to the tax to show that the difference in the tax treatment on S-Banks 

and other banks has a large impact on measures of U.S. Banking system profitability. Their 

conclusion was that S-Banks had a higher after tax profit however, shareholders face high personal 

income tax, congruently, since shareholders are not taxed twice, dividend still remain high though S-

Banks are not permitted to have more than 100 shareholders.  

 

                   

2.2 Theoretical Framework 

 

Measuring bank efficiency is difficult because there is no satisfactory definition of the bank output. 

Neither the number of accounts nor total assets, total loans, nor total deposits provides a good index of 

output (Dimitri et al, 1991). Moreover, the value added of banks - given by their labor costs and 

profits - measures both the output and cost of banking. Many analysts use accounting data on bank 

margins, costs and profits as measures of bank efficiency. But the usefulness of such data is 

undermined by substantial structural and accounting differences across countries, among individual 

banks and over time. Great caution and extensive knowledge of local banking conditions are required 

to interpret bank ratios. The author uses three sets of operating ratios to discuss the impact of 

differences in structure and practice on bank performance: operating asset ratios; operating income 

ratios; and operating equity ratios. The author also uses return-on-equity (ROE) analysis to highlight 

the effects of differences in banking structure and practice. The author's analysis is applied to the 

performance of banks in OECD countries in the 1980s. The analysis has major implications for 

assessing bank performance in developing countries, where inflation, higher risk, and operating 
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inefficiencies often cause cost and other bank ratios to be generally higher than in OECD countries. 

(Source: Vittas Dimitri, Country economics department, the world bank 1991). 

 

Many research works have been carried out on evaluating determinants of commercial banks 

efficiency. In these works, some showed geographical deregulation as having an impact on bank 

operation. The banking industry is highly regulated. Theoretically those regulations increase bank’s 

operation cost and decrease competition and efficiency within the industry. According to Kalish and 

Gilbert (1973), who tested whether regulations affect the operating efficiency of banks by using a 

bank efficiency index, they hypothesized that operational efficiency has a positive relationship with 

the degrees of current competition and a negative relationship with the degrees of potential 

competition in the industry. The statistical results show no significant effect on banking industry for 

current potential competition. This means that regulations causing banks to produce services and 

products at excessive cost have no significant influence on bank operational efficiency. 

 

In the 1980s, deregulation in financial markets resulted in dramatic changes in the banking industry. 

Because of the deregulation, the barriers to geographic expansion and interest rate ceilings were 

eliminated. Thus, in the financial market, commercial banks experience substantial competition from 

in-state banks, out-of-state banks and non-bank rivals. Kaufman (1995) suggests the existing 

regulatory framework is costly and imposes inefficiency. This means that the regulation causes banks 

to make less profit and be at a greater disadvantage to their non- or less-regulated competitors. 

Intuitively, the removal of the regulation would increase the efficiency level of the banking industry. 

 

However, Humphrey (1991) finds that deregulation leading to bank mergers might have expensive 

one-time expenditures to integrate back office operations and standardize banking products instead of 

reducing costs in the short run. Moreover, acquiring banks instead of removing excess branch office 

capacity have tended to perpetuate the overcapacity conditions that might lead to higher cost. Thus 

deregulation might result in more costs to the banking industry and make the whole industry less 

efficient. 

Hughes, Lang, Mester, and Moon (1996) also reviewed the impact of the interstate banking efficiency 

Act of 1994 on risk diversification by using a structural model of production. Their results suggested 

increasing geographic and depositor diversification improved expected return.  Increases in branches 
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also enhance efficiency by making inefficient institution closer to efficiency frontier in both the return 

and risk dimensions. 
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CHAPTER THREE 

METHODOLOGY AND RESEARCH DESIGN 

 

3.1 Data envelopment analysis 

         Charnes et al (1978) proposed a model that had an input-oriented and assumed constant return to 

scale (CRS). The CRS assumption is only appropriate when all DMUs are operating at not so optimal 

scale. However factors like imperfect competition and constraints on finance may cause a DMU to be 

operating at optimal scale. As a result, the use of CRS specification may profit from measures of 

technical efficiency which are confounded by scale efficiencies. Therefore, the VRS specification 

(introduced by Banker et al, 1984) has been the most commonly used specification. 

         According to our work, we chose using VRS because our data set portrays output changes not 
proportional to input variations.   

         The input-oriented DEA method seeks to identify technical inefficiency as a reduction in input 

usage. It is also possible to measure technical inefficiency as a proportional increase in output 

production. These two measures provide the same results under CRS but unequal results with 

assumption of VRS. The choice orientation has both practical and theoretical implications. Many 

studies have chosen to select the input-oriented measures because the input quantities appear to be the 

primary decision variables, although this argument may not be valid in all industries. Other studies 

have pointed out that restricting attention to a particular orientation may neglect major sources of 

technical efficiency in the other direction (Berger et al, 1993). Presently, theoretical literature is not 

conclusive as to the best choice amongst the alternative orientations of measurement. In our study, we 

use cost inefficiency as a proportional reduction in input usage (input-orientation) following the 

majority of literature.  
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3.1.1   DEA Results Portraits and interpretation.  

         The first necessary item for the work is the Main score display. The frontier analyst displays a 

window with the efficiency scores that have been calculated for each of the units which are active in 

the dataset. This efficiency score is displayed against each DMU.  

         Secondly, the frontier outlines a unit details window, which provides information about potential 

improvements, reference comparison, and the input/output contributions on an individual DMU.  

         The first section in the details window shows the potential improvement graph. This is the 

primary information display for a DMU. Other graphs could show the reasoning for these results. The 

graph’s results could also be displayed on a table which is applied for simplicity in this work. 

Secondly, the percentage change in each input variable (output) that the DMU would have to make in 

order to become efficient is shown in this graph (table). If graphically portrayed, input/output are 

along the Y axis, and potential percentage improvement along the bottom, X axis.  There will be no 

potential improvement for DMUs found to be 100% efficient! Hence to view potential improvement 

one has to select units that where found to be inefficient. 

         The second section of the window displays reference comparison. The reference comparison 

provides information about unit performance in comparison with its “reference units” or peers. 

Reference units are the 100% efficient units, against which each inefficient unit is compared. An 

inefficient unit will have one or more peers in its reference set. 

         The third section shows the input/output contributions. The input/output contribution panel 

displays information about the emphasis that the analysis has used for each input/output variable. This 

is a useful indication of which inputs and outputs have been used in determining efficiency, and which 

have been ignored. In some cases, this may help to validate the score. 

 

3.2  Ratio analysis of Performance 

The following ratios we also put into use in analyzing the performance of the decision making units in 

question. 

      

 

A.   Return on equity (ROE) 

    ROE measures the profits per dollar of investor’s equity.  
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                   ROE =     Net income     ×              Total Assets      

                                    Total Assets            Total equity capital 

                        

                            = ROA   ×   EM; where EM is the Equity multiplier, ROA is the return on asset 

B.  Return on Assets (ROA) 

ROA is the product of the profit margin and asset utilization ratios. 

 

The profit margin measures how effectively the bank turns a dollar of revenue into a dollar of bottom 

line profits. Salaries are a major component of non-interest expense and may be a problem if non-

interest expense to operating income being too high.  Additional breakdowns for each component of 

these categories may be desirably better.  If this ratio appears to be too low the analyst will first wish 

to see if the provision for loan losses is too high. 

       

                        ROA =   Net Income           ×    Total operating income 

                                       Total operating income                Total assets 

 

                                = PM    ×    AU; where PM is the Profit margin, AU is the asset utilization  

 

C.  Asset utilization (AU) 

 

The asset utilization ratio measures how effectively the bank converts its assets into gross operating 

revenues.  Generally, the higher the AU, the better banks performance.  Excessively high ratios 

however may indicate that the bank is investing in highly risky loans and/or investments.  If this ratio 

appears to be too low the bank may also have too many non-performing assets.  Problems here may be 

indicative of too few loans, excess liquidity, low interest income or a lower amount of fee based 

services than peer groups. 

 

                     AU = Total operating income = Interest    +   Non-interest  

                                      Total assets                 income            income  

                                                                           ratio                ratio 
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Lastly,  

 

D. Efficiency ratio 

         Efficiency ratio evaluates the overhead structure of a financial institution. The efficiency ratio 

gives us a measure of how effectively a bank is operating. Efficiency is also a good measure of 

profitability. Not all banks calculate efficiency ratio the same way. For all versions of the ratio, an 

increase means the company is losing a larger percentage of its income to expenses. If the efficiency 

ratio is getting lower, it is good for the bank and its shareholders.  

                       

                              ER=   non interest expense   +    non interest income. 

                                            Interest income 
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CHAPTER FOUR 
EMPHRICAL RESULT AND DATA ANALYSIS 

 

4.1 DEA efficiency results and analysis 

 

Comparison (2004) 

 

 

 95,89% Barclays bank Botswana 
Peers: 3 

References: 0 

 

 

 

 

Potential Improvements 

                                                                                                                                   (in millions) 

Variable Actual 
(Millions) 

Target 
(Millions) 

Potential 
Improvement 

Deposit              4,294.18                4,084.19     -4,89 %  

Deposit with other banks                 203.91                   212.64     4,28 %  

Loans              2,853.38                2,975.55     4,28 %  

Non interest income                 122.70                   175.47     43,01 %  

Other liabilities                 186.77                   172.84     -7,46 %  

Other non interest expense                 286.86                   217.65     -24,12 %  

Securities                 143.61                   457.32     218,46 %  

Share holders equity                 367.12                   367.12     0,00 %  

 

Input / Output Contributions 

Deposit Percent Input 
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Other liabilities  0,00 %   Input  

Other non interest expense  0,00 %   Input  

Share holders equity  100,00 %   Input  

Deposit with other banks  24,90 %   Output  

Loans  75,10 %   Output  

Non interest income  0,00 %   Output  

Securities  0,00 %   Output  
 

 

Potential improvement shows the change in each input variable (output) that the unit would have to 

make in order to become efficient. The actual column displays the value that the unit is currently 

achieving. The target column displays the value for the input/output that should be achievable. The 

percentage difference of these values is displayed in the potential improvement column. 

 

The input/output contribution column is a useful indication of which inputs or outputs have been used 

in determining efficiency, and which have been ignored. In some cases, this may be used to validate 

the score. 

 

The above results indicates that positive percentages mean for Barclays bank of Botswana to attain 

efficiency, it has to increase the given input/output by that percentage of actual value of that 

input/output. Meanwhile negative percentages mean a reduction of that percentage of actual value of 

the said input or output for the bank to attain efficiency. External factors influencing efficiency are not 

taken into consideration in this work. 

         We have used a single banks’ result as an illustration of the DEA results while results of other 

banks are stated in the appendix. Barclays bank is chosen for this illustration since its efficiency level 

is below 100%, it shows different potential improvement figures and input/output contributions which 

for better understanding is explained above. 
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4.2 Ratio analysis for banks performance 

                                                                                      

ROE Ecobank                                                          Provision for bad and doubtful debts Ecobank. 

 

                     

       Asset Utilization Ecobank                                      Efficiency Ratio Ecobank. 

Return on equity measures the profit per dollar of investors equity. This implies higher values are 

better. From the curve above for Ecobank, it indicates ROE was highest in the year 2004 (24.27%). 

And lowest in year 2005 (16.76%) 

 

The Provision for bad and doubtful debts was highest in year 2004 (20.42 million). Meaning, most 

debts or loans where unpaid and went bad in that year and lowest in year 2003 (5.67 million). 

 

Return on Assets which shows how effective the bank turns a dollar of revenue into a dollar of bottom 

line profit. It is highest in 2006 (0.0246) and lowest in year 2003, 2004 which is and indication of 

high provision for bad and doubtful debts.  
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Asset Utilization is also another aspect of banks performance which measures how effectively the 

bank converts its assets to revenue. Too high AU indicates that the bank invest in very risky loans. 

This is portrayed in year 2004 where AU is highest (0.1317) and consistent with the high provision 

for bad and doubtful debts same year.                                                                                                                                    

 

 

 

 
CHAPTER FIVE 

 
CONCLUSION 

 

The estimated scores efficiency for banks in Sub-Saharan Africa are on the average 98.35% efficient 

for output maximization with assumption of VRS. The efficiency average is gotten sum of efficiency 

score divided by number of DMUs multiplied by period of study. Taking into consideration of the 

DEA results provided, certain inputs are most often selected by the software program which impact 

on the level of efficiency of these banks. Often, these inputs/outputs include; share holders equity 

(input), loans (output) and Deposit with other banks. This implies steps towards efficiency of these 

banks include great consideration of their capital structure, and interest yielding investments that is 

deposits with higher interest margin with other banks and loans. Congruently, these loans could 

become bad hence banks have to make provisions for bad and doubtful debts; this on the other hand 

reduces efficiency. 
The evolution of ROE of most banks in Sub-Saharan Africa is only mildly volatile and high though on 

an average, research shows that it is dropping. Our research work indicates banks had an average 

ROE of 0.3068 or 30.68% in 2003 compare to ROE of 0.2986 or 29.86% in 2007. 2007 had very high 

provision for bad and doubtful debts for the banks in consideration on average and across period of 

study. Therefore it will be interesting for banks to carefully study the loans they make ensuring credit 

worthiness of borrowers, in this case, provisions for such loans going bad will be reduced and steps 

towards full efficiency will be attained. The above policy recommendations are considered with an 

unchanging environmental impact since the work did not go further into the environmental impact on 

banks efficiency. 
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         The results obtain from this study is in line with some previous study of like topic. Exemplary 

situation is work by Detragiache, Gupta and Tressel, 2005 which concluded banking efficiency is 

negatively correlated to inflation, corruption and concentration; hence efficiency is always lower than 

will be predicted. Conclusions derived from this study is also on the other hand not in line with papers 

of Regional economic outlook 2006 which concluded that SSA has world least developed financial 

sector. Though this study does not make such comparison, relatively, 98.35% is considered a high 

efficiency level. 
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Appendix 

Comparison  2003 

 100,00% Ecobank 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                  Potential Improvement 

Deposit 1242954000,00    1242954000,00 0,00 % 

Deposit with other banks217646000,00217646000,00 0,00 % 

Loans 785983000,00 785983000,00 0,00 % 

Non interest income 76067000,00     76067000,00 0,00 % 

Other liabilities 111392000,00 111392000,00 0,00 % 

Other non interest expense99492000,00 99492000,00 0,00 % 

Securities 53035000,00 53035000,00 0,00 % 

Share holders equity 135853000,00 135853000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 39,28 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 60,72 % Input 

Deposit with other banks 0,00 % Output 

Loans 100,00 % Output 

Non interest income 0,00 % Output 

Securities 0,00 % Output 
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 100,00% Barclays bank Botswana 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                   Potential Improvement 

Deposit 4467717000,00          4467717000,00 0,00 % 

Deposit with other banks407727000,00         407727000,00 0,00 % 

Loans 2649461000,00          2649461000,00 0,00 % 

Non interest income 171225000,00          171225000,00 0,00 % 

Other liabilities 204133000,00          204133000,00 0,00 % 

Other non interest expense266349000,00     266349000,00 0,00 % 

Securities 35110000,00          35110000,00 0,00 % 

Share holders equity 364289000,00          364289000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 100,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 12,13 % Output 

Loans 40,36 % Output 

Non interest income 47,51 % Output 

Securities 0,00 % Output 
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 100,00% Firstrand bank group SA 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                   Potential Improvement 

Deposit 150829000000,00         150829000000,00 0,00 % 

Deposit with other banks14059000000,00    14059000000,00 0,00 % 

Loans 3688000000,00          3688000000,00 0,00 % 

Non interest income6201000000,00          6201000000,00 0,00 % 

Other liabilities 3111000000,00          3111000000,00 0,00 % 

Other non interest expense8268000000,00  8268000000,00 0,00 % 

Securities 23992000000,00         23992000000,00 0,00 % 

Share holders equity10321000000,00         10321000000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 100,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 100,00 % Output 
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 100,00% Bank windhoek Namibia 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                      Potential Improvement 

Deposit 3335593000,00        3335593000,00 0,00 % 

Deposit with other banks29857000,00        29857000,00 0,00 % 

Loans 3325277000,00        3325277000,00 0,00 % 

Non interest income 165518000,00        165518000,00 0,00 % 

Other liabilities 153617000,00        153617000,00 0,00 % 

Other non interest expense256683000,00   256683000,00 0,00 % 

Securities 201055000,00         201055000,00 0,00 % 

Share holders equity 361161000,00         361161000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 100,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 100,00 % Output 

Non interest income 0,00 % Output 

Securities 0,00 % Output 
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Comparison (2004) 

 

 100,00% Ecobank 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                     Potential Improvement 

Deposit 1560055000,00        1560055000,00 0,00 % 

Deposit with other banks325279000,00       325279000,00 0,00 % 

Loans 923661000,00        923661000,00 0,00 % 

Non interest income 106399000,00        106399000,00 0,00 % 

Other liabilities 139834000,00        139834000,00 0,00 % 

Other non interest expense147525000,00   147525000,00 0,00 % 

Securities 32795000,00        32795000,00 0,00 % 

Share holders equity 166586000,00        166586000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 66,52 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 33,48 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 100,00 % Output 
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 100,00% Firstrand bank group SA 
Peers: 0 

References: 2 

 

Potential Improvements 

Variable Actual Target                     Potential Improvement 

Deposit 179102000000,00          179102000000,00 0,00 % 

Deposit with other banks14524000000,00     14524000000,00 0,00 % 

Loans 3444000000,00           3444000000,00 0,00 % 

Non interest income8067000000,00           8067000000,00 0,00 % 

Other liabilities 3349000000,00           3349000000,00 0,00 % 

Other non interest expense9073000000,00    9073000000,00 0,00 % 

Securities 36007000000,00           36007000000,00 0,00 % 

Share holders equity12450000000,00           12450000000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 100,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 100,00 % Output 
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 100,00% Bank windhoek Namibia 
Peers: 0 

References: 2 

 

Potential Improvements 

Variable Actual Target                      Potential Improvement 

Deposit 3802569000,00          3802569000,00 0,00 % 

Deposit with other banks40228000,00          40228000,00 0,00 % 

Loans 3912713000,00          3912713000,00 0,00 % 

Non interest income 172635000,00          172635000,00 0,00 % 

Other liabilities 148486000,00          148486000,00 0,00 % 

Other non interest expense237262000,00     237262000,00 0,00 % 

Securities 240229000,00          240229000,00 0,00 % 

Share holders equity 391917000,00          391917000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 72,10 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 27,90 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 100,00 % Output 

Securities 0,00 % Output 
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Comparison (2005) 

 

 100,00% Ecobank 
Peers: 0 

References: 2 

 

Potential Improvements 

Variable Actual                      Target                       Potential Improvement 

Deposit 1672278000,00                    1672278000,00 0,00 % 

Deposit with other banks325279362160000,00       325279362159999,940,00 % 

Loans 1022140000,00                    1022140000,00 0,00 % 

Non interest income 123261000,00                    123261000,00 0,00 % 

Other liabilities 167530000,00                    167530000,00 0,00 % 

Other non interest expense217094000,00               217094000,00 0,00 % 

Securities 124546000,00                    124546000,00 0,00 % 

Share holders equity 303879000,00                    303879000,00 0,00 % 

Input / Output Contributions 

 

Deposit NAN % Input 

Other liabilities NAN % Input 

Other non interest expense NAN % Input 

Share holders equity NAN % Input 

Deposit with other banks 99,71 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 0,29 % Output 

 

 

 

 71,10% Barclays bank Botswana 
Peers: 3 

References: 0 
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Potential Improvements 

Variable Actual Target                      Potential Improvement 

Deposit 4654130000,00       4270538696,52 -8,24 % 

Deposit with other banks405841000,00     108973467093775,2226851171,09 % 

Loans 2630639000,00       3700003094,78 40,65 % 

Non interest income 129915000,00       182725908,82 40,65 % 

Other liabilities 156626000,00       136170735,38 -13,06 % 

Other non interest expense318273000,00  260957715,33 -18,01 % 

Securities 17481000,00       438788205,14 2410,09 % 

Share holders equity 431952000,00       431952000,00 0,00 % 

 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 100,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 5,83 % Output 

Non interest income 94,17 % Output 

Securities 0,00 % Output 

 

 

 

 100,00% Firstrand bank group SA 
Peers: 0 

References: 2 

 

Potential Improvements 

Variable Actual Target                       Potential Improvement 

Deposit 238903000000,00           238903000000,00 0,00 % 
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Deposit with other banks11352000000,00      11352000000,00 0,00 % 

Loans 3241000000,00           3241000000,00 0,00 % 

Non interest income12001000000,00           12001000000,00 0,00 % 

Other liabilities 3422000000,00           3422000000,00 0,00 % 

Other non interest expense12389000000,00   12389000000,00 0,00 % 

Securities 43552000000,00            43552000000,00 0,00 % 

Share holders equity22805000000,00            22805000000,00 0,00 % 

 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 100,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 100,00 % Output 

 

 

 

 

 100,00% Bank windhoek Namibia 
Peers: 0 

References: 2 

 

Potential Improvements 

Variable Actual Target                      Potential Improvement 

Deposit 5131397000,00       5131397000,00 0,00 % 

Deposit with other banks165552000,00     165552000,00 0,00 % 

Loans 5052563000,00      5052563000,00 0,00 % 
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Non interest income 190043000,00     190043000,00 0,00 % 

Other liabilities 114031000,00      114031000,00 0,00 % 

Other non interest expense259805000,00 259805000,00 0,00 % 

Securities 514601000,00      514601000,00 0,00 % 

Share holders equity 453628000,00     453628000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit NAN % Input 

Other liabilities NAN % Input 

Other non interest expense NAN % Input 

Share holders equity NAN % Input 

Deposit with other banks 0,00 % Output 

Loans 99,57 % Output 

Non interest income 0,00 % Output 

Securities 0,43 % Output 

 

 

 

 

 

 

Comparison (2006) 

 100,00% Ecobank 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                Potential Improvement 

Deposit 2623822000,00         2623822000,00 0,00 % 

Deposit with other banks554311000,00        554311000,00 0,00 % 
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Loans 1919366000,00         1919366000,00 0,00 % 

Non interest income 151921000,00         151921000,00 0,00 % 

Other liabilities 294970000,00          294970000,00 0,00 % 

Other non interest expense208455000,00     208455000,00 0,00 % 

Securities 349728000,00          349728000,00 0,00 % 

Share holders equity 482315000,00          482315000,00 0,00 % 

 

 

Input / Output Contributions 

 

Deposit 100,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 100,00 % Output 

 

 

 100,00% Barclays bank Botswana 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                  Potential Improvement 

Deposit 7303248000,00          7303248000,00 0,00 % 

Deposit with other banks47365000,00          47365000,00 0,00 % 

Loans 3048554000,00          3048554000,00 0,00 % 

Non interest income 232293000,00          232293000,00 0,00 % 

Other liabilities 33541000,00          33541000,00 0,00 % 

Other non interest expense301989000,00     301989000,00 0,00 % 
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Securities 17668000,00          17668000,00 0,00 % 

Share holders equity 52095000,00          52095000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 92,67 % Input 

Other liabilities 6,67 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 0,66 % Input 

Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 100,00 % Output 

Securities 0,00 % Output 

 

 

 

 

 100,00% Firstrand bank group SA 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target               Potential Improvement 

Deposit 340649000000,00           340649000000,00 0,00 % 

Deposit with other banks10677000000,00     10677000000,00 0,00 % 

Loans 313885000000,00           313885000000,00 0,00 % 

Non interest income39930000000,00           39930000000,00 0,00 % 

Other liabilities 10576000000,00           10576000000,00 0,00 % 

Other non interest expense22481000000,00  22481000000,00 0,00 % 

Securities 173848000000,00           173848000000,00 0,00 % 

Share holders equity39504000000,00           39504000000,00 0,00 % 
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Input / Output Contributions 

 

Deposit 100,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 0,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 100,00 % Output 

Non interest income 0,00 % Output 

Securities 0,00 % Output 

 

 

 

 

 100,00% Bank windhoek Namibia 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                 Potential Improvement 

Deposit 6392426000,00         6392426000,00 0,00 % 

Deposit with other banks 1,00 1,00 0,00 % 

Loans 6525235000,00         6525235000,00 0,00 % 

Non interest income 162462000,00        162462000,00 0,00 % 

Other liabilities 172000,00        172000,000,00 % 

Other non interest expense213369000,00   213369000,00 0,00 % 

Securities 556714000,00         556714000,00 0,00 % 

Share holders equity 536704000,00         536704000,00 0,00 % 

 

Input / Output Contributions 
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Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 100,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 100,00 % Output 

Non interest income 0,00 % Output 

Securities 0,00 % Output 

 

 

 

 

 

Comparison (2007) 

 

 100,00% Ecobank 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                Potential Improvement 

Deposit 5176993000,00         5176993000,00 0,00 % 

Deposit with other banks834404000,00        834404000,00 0,00 % 

Loans 3117036000,00         3117036000,00 0,00 % 

Non interest income 255990000,00         255990000,00 0,00 % 

Other liabilities 349058000,00         349058000,00 0,00 % 

Other non interest expense335076000,00    335076000,00 0,00 % 

Securities 553013000,00          553013000,00 0,00 % 

Share holders equity 651760000,00          651760000,00 0,00 % 

 

Input / Output Contributions 
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Deposit 0,00 % Input 

Other liabilities 50,75 % Input 

Other non interest expense 49,25 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 100,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 0,00 % Output 

 

 

 

 100,00% Barclays bank Botswana 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target            Potential Improvement 

Deposit 8783306000,00         8783306000,00 0,00 % 

Deposit with other banks24525000,00         24525000,00 0,00 % 

Loans 3922307000,00         3922307000,00 0,00 % 

Non interest income 267701000,00         267701000,00 0,00 % 

Other liabilities 332388000,00         332388000,00 0,00 % 

Other non interest expense432804000,00   432804000,00 0,00 % 

Securities 17464000,00        17464000,00 0,00 % 

Share holders equity 548231000,00         548231000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 13,98 % Input 
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Share holders equity 86,02 % Input 

Deposit with other banks 0,00 % Output 

Loans 35,04 % Output 

Non interest income 64,96 % Output 

Securities 0,00 % Output 

 

 

 
 

 

 100,00% Firstrand bank group SA 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                      Potential Improvement 

Deposit 416507000000,00            416507000000,00 0,00 % 

Deposit with other banks12645000000,00      12645000000,00 0,00 % 

Loans 378945000000,00            378945000000,00 0,00 % 

Non interest income51040000000,00            51040000000,00 0,00 % 

Other liabilities 9250000000,00            9250000000,00 0,00 % 

Other non interest expense27088000000,00   27088000000,00 0,00 % 

Securities 221950000000,00            221950000000,00 0,00 % 

Share holders equity47220000000,00            47220000000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 100,00 % Input 

Share holders equity 0,00 % Input 
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Deposit with other banks 0,00 % Output 

Loans 0,00 % Output 

Non interest income 0,00 % Output 

Securities 100,00 % Output 

 

 

 

 100,00% Bank windhoek Namibia 
Peers: 0 

References: 1 

 

Potential Improvements 

Variable Actual Target                Potential Improvement 

Deposit 7521597000,00        7521597000,00 0,00 % 

Deposit with other banks51724000,00        51724000,00 0,00 % 

Loans 7520126000,00        7520126000,00 0,00 % 

Non interest income 172444000,00        172444000,00 0,00 % 

Other liabilities 228716000,00         228716000,00 0,00 % 

Other non interest expense257579000,00   257579000,00 0,00 % 

Securities 648076000,00        648076000,00 0,00 % 

Share holders equity 614355000,00        614355000,00 0,00 % 

 

Input / Output Contributions 

 

Deposit 0,00 % Input 

Other liabilities 0,00 % Input 

Other non interest expense 100,00 % Input 

Share holders equity 0,00 % Input 

Deposit with other banks 0,00 % Output 

Loans 100,00 % Output 

Non interest income 0,00 % Output 
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Securities 0,00 % Output 

 

 

 

 

 

 

Barclays Bank Botswana 

                

ROE                                                                    Provision for bad and doubtful debts  

 

                     

Asset Utilization                                                           Efficiency Ratio 
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FirstRand bank group South Africa 

 

                  

ROE                                                                             Provision for bad and doubtful debts. 

                             

Asset Utilization                                                            Efficiency ratio 
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Bank Windhoek Namibia. 

                                  

  ROE                                                                 Provision for bad and doubtful debts 

 

                                      
                 Asset Utilization                                                        Efficiency ratio 
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Volatility of return on equity 

 

Decision making unit (Banks) Variance on ROE 

Ecobank 0.0008 

Barclays Bank Botswana 0.002 

FirstRand Bank group South Africa 0.0069 

Bank Windhoek Namibia 0.0002 
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Abbreviations  
 
CRS ….. Constant  returns to scale 

DEA…    Data envelopment analysis. 

DMU(s).. Decision making unit(s) 

OEDC… Organization for economic cooperation and development.   

VRS ….   Variable returns to scale. 
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