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Abstract

Slartinu- Irom 198'Os and early 199O's Kenya inlroduced a series of financial reforms lo

boost the efficiency, and productivity of Kenyan banks. This study e.xamincs changes in

commercial banks productivity in Kenya in the context of liberalization using Data

l-nvelopmenl .-Vnalysis (DEA) method. The study, is in two stages: the first stage

the factors affecting 'fotal factor Productix'ily (TfP) growth, from a time series dataset

consisting of information on commercial bank aelixiiies obtained Irom C eniral Hank ol

Kenyi'a's publications

measure Malmquist inde.x of total factor productivity for a total ol 34 banks for the period

factor productivity is due to technological change

o\'cr the period in question. The study lurther examines the elleet of asset composition.

productivity growlh. The results demonstrate that the TfP deteriorated over the period

while Efficiency change (EffCH) increased

implying that TfP deterioration was due lo either technological innovations or shocks.

Given that technology is the main driver of productivity'. Central Bank of Kenya should

design practicable protocol as a technological standards requirement.

viii

supplemented by

1999-2008. .A decomposition of TfP measures is done to establish whether the change in 

or to change in technical efllciency

measures the produciivitv growth and its component.s while the second stage e.xamine.s

as Technical (.'hange (TEC’ll) declined

a banking survey. DE.A method i.s used to

market share in deposit market, ownership structure and number of branches on



CHAPTER ONE

1.0 Introduction

Modern market economies cannot function properly without an efficient banking system

intermediating between savings and investments and providing other essential services to

the public, vet proper and efficient functioning of the financial market payments and

security transfer systems depends on banking services. An efficient banking system is

also necessary for the conduct of monetary policy. The basic objective of any financial

system is to facilitate and encourage intermediation between borrowers and lenders, and

the resultant transfer of funds occurs directly through money and capital markets and

indirectly through the banking system. Therefore for any economy to prosper, an efficient

and highly productixe banking system is required.

Banks play a pivotal role in the process of financial intermediation by mobilizing the

transfer of funds between the surplus units and the deficit units. As prime movers of

economic life, banks occupy a significant place in the economy of every nation and it is

perhaps the most heavily regulated and

supervised of all businesses (Soyibo and Adekanye, 1991). Policy makers, economists

and monetary authorities recognize that the ability of banks to achieve the desired results

and to continue to play the role earmarked for them depends on the existence of an

enabling environment and the number of operating banks and their performance from one

financial year to another.

1

therefore not surprising that their operations are



In 1980s and early 1990s. Kenya iniroduced an extensive ccononiic reform and structural

W iihin the coniexi ol globalisation, liberalisation of financial markets worldwide has led

mdusiry ha.’: etihanced efficiency and improved enstoniei ierrtec. This is reflected

2

improve their productivity in 

this changing and highly competitive cn\ iiuninent (Harker and Zenios. 2000).

to depend on

the banking sector 

paiticularly. inefficiencies are more important than scale and scope issues. Consequently, 

hanks have been trying to adapt and adjust themseh es to

Advancement in Information and Communications Tet. hnologv tlC.'T) in the banking

to deeper integration of (inancial instiiuiions (Kagunathan, 1999). As a result, financial 

institutions toda\ lace a last-paced, dynamic, and competitive environment on a ulobal 

scale. Given such a competitive environment, financial sector super\ isors. as well as 

financial institutions, are required to examine their performance as their sur\ i\at is likely 

their productive efficiencies. .Some earlier studies (Berger and riumphrey. 

1991 and Berger. Hunter and Timme. 1993) had demonstrated that in

adjustment program to transform the economy from an inward and centralh planned one 

dominated by the public sector to an outward looking economx led by the prixaic sector. 

(Were Ct al. 2005). Liberalisation and prixalisation of the financial sector in general, and 

the banking system in particular, were crucial to the intended transformation of the 

economy. Kenya's move toward.s this transformational process of the economy was in 

respon.se to the general globalisation process. The major objective was to enhance 

pioducii\ ii\ and efficiency since prodiieii\ ii_\ growth i.s key to sustainable economic 

growth in any society.

respon.se


particularly in the increased use of Automated Teller Machine (ATM) cards resulting

wider network of

merchants that accept payment through credit/debil cards (CBK. 2006). This progress

has. however, been accompanied by increased operational risks related to card frauds.

There is therefore need for well formulated ICT strategies and security policies to

mitigate the possible attendant risks.

Players in this sector ha\e e.xperienced increased competition over the last few years

resulting from increased innovations among the players as well as new entrants into the

market. Automation of a large number of services and a move towards emphasis on the

complex customer needs rather than traditional 'off-the-shelT banking products is the

current trend (Oloo. 2007). The recent development of mobile banking has the potential

to offer low cost, easily accessible financial services to poor people in Kenya and other

developing countries that do not have bank accounts. Today many banks have come up

with new strategies of offering diverse services to their customers, including investment

and corporate finance advisory services.

Adjustment Programmes sponsored by the International Monetary Fund and The World

Bank. Prior to liberalization, the financial system was highly repressed, with heavy

government intervention In tliv banking sector through credit and interest rate controls

fBrownbridge et al 1088) Financial sector reforms led to the removal of credit control

and liberalization of interest rates and streamlining of the market trading system which

opened the banking system tc new competition and efficiency.

3

from broadening of ATM network, including additional ATM and a

Financial sector reform in Kenya began in 1990. as a continuation of Structural



I.l Overview of the Banking Industry

As trade developed, finance was largely concentrated in international transactions and

this stimulated the local econoinx- greatly. Early banks established links with European.

South African and Indian businesses. Local deposits grew mainly from pioneer traders

and settlers in Kenya as well as from proceeds of trade in primary products. The bulk of

these deposits were invested overseas because there were few investment opportunities in

requirements to obtain loans.

The National Bank of India was the first bank in Kenya, established in 1896 followed by

Standard Bank of South Africa in 1910. From then until the run up to independence in

1963, there were few significant entries in the industry. The fast pace of economic growth

Other growlh and diversification factors for the banking sector were the need for

intermediation, government policies encouraging local participation by relaxing entry

requirements, exploitation of loopholes in the regulatory framework that encouraged the

(Browribridge ei ai, 1988).

The growth of Kenyan economy after independence was accompanied by expansion and

diversification of the financial system in terms of numbers and range of financial

4

in the 1963-72 period w'as a boost to the banking sector, which expanded significantly.

growlh of non-banking financial institutions (NBFI) and liberalization of the sector

Kenya and customers of the banks were not adequately familiar with banking

Development of banking industry in Kenya started with colonization and the .influx of 

foreign banks, due to trade connections between Kenya and India in the late I 9‘’' century.



foreign-owned commercial banks. In the period following independence the government

established the Central Bank of Kenya (CBK) and three parasiatal commercial banks.

During the 1970s. the non-bank financial institutions (NBFI) sector began to expand

rapidly, stimulated by the differences in the regulatory treatment of banks and NBFI

which created market opportunities for the NBFls.

The growth of the locally owned Ilnancial institutions accelerated in the 1980s and began

to include commercial banks, some of which were set up by the owners of existing

NBFls. During the mid-1980s the financial system suffered its first major episode of

financial fragility with several locally owned financial institutions being closed down

after encountering severe liquidity problems ns a result of mismanagement and fraud

(Brownbridge ei el, 1988). This crisis led to a series of revisions to the banking laws, the

strengthening of banking supervision, the creation of Deposit Protection Fund (DPF) and

given the task of restructuring a number of failed private sector financial institutions.

During the 1980s and early 1990s the government introduced a number of policy reforms

aimed at gradually liberalizing financial markets. These reforms, together with those

aimed at strengthening institutional framework of the financial system, were supported by

1988).

5

institutions and the depth of financial intermediation. At independence there were nine

the formation in 1989 of a government-owned bank, the Consolidated Bank, which was

a financial sector adjustment credit (FSAC) from the World Bank (Brownbridge et al.



Financial markets in Kenya were afflicted by severe turbulence in the early 1990s. Rapid

inflationary increases in the money supply accompanied widespread fragility and fraud in

the banking sector. A major source of monetary growth at this time was irregular

borrowing by politically connected financial institutions from the CBK. Under pressure

from the International Monetary Fund, the World Bank and donors, the CBK put around

16 financial institutions into liquidation in 1993/94. while others including one of the

government-owned commercial banks, were recapitalised by their shareholders.

Berks and Fuchs (2004) argue that Kenya is viewed by regional standards to have a

relatively well developed and diversified financial system, but there are major structural

impediments which prevent it from reaching its full potential. Cross-country comparisons

show the importance of a well developed financial sector for long-term economic growth

and poverty alleviation which is one of the objectives of the Millennium Development

Goals (MDGs). Experience from other developing economies has shown the detrimental

the development of a market-based financial system. By analyzing and

decomposing the high interest rate spreads and margins in Kenya. Berks and Fuchs

(2004) identify structural impediments that drive the high cost of and low access to

financial services. They concluded that the limited sharing of information on debtors.

deficiencies in the legal and judicial system, the limited number of strong and reputable

impediments tc the development of Kenya’s financial system.

6

effect of government ownership and the positive impact that foreign bank ownership can

have on

banks, and non-transparency and uncertainty in the banking market are major



By June 1994, the banking system consisted of 33 commercial banks and 55 NBFIs,

Approximately 25 of the NBFIs were afniiaied to. or shared common ownership with the

commercial banks (CBK, 2000). Of the 33 commercial banks, 12 were foreign owned. 5

recorded relatively strong performance during the period 2003-2007 in terms of growth in

financial institutions grew by 25.2 percent: total assets recorded a growth rate of 33.8

percent, while non-performing loans declined by 20.4 percent. The sector also recorded

impressive grouih in pre-tax profits which

review. The improvement could be explained by increased competition in the banking

sector, adoption of new technology and introduction of innovative products targeting

different customer segments.

1.2 Structure of Financial Sector

Kenya's financial sector is probably the most advanced in East Africa, but to date, only an

estimated 55% to 60% of the population have access to financial services. .A strong

financial sector is seen as a key element in a country's economic development, and this is

one of the reasons why donors have long tried to support financial sector development.

The financial structure in kenya can be divided into four categoies: formal financial

services such as banks and the Post Office; semi-formal services such as microfinance

institutions (MFIs) and savings and credit co-operatives (SACCos): and informal

institutions such as rotating savings and credit associations (ROSC.As) and accumulating

savings and credit associations (ASCAs).

7

were in public sector and the rest were owned by the local private sector. The sector

rose bv 34.3 percent during the period under

assets, deposits and profitability. In the period 2006 to 2007 total deposits held by



1

Access to banking services is most frequent for waged employees, since an occupation in

domestic services earns very low income, thus translating into fewer assets and the use of

more informal savings and lending mechanisms. Informal financial services serve a third

to expand overall access to financial services.

According to CBK (2007) classification the banking.sector comprised of 45 institutions.

42 of which were commercial banks. 2 mortgage finance companies and I non-bank

December 2007. Out of 45 institutions. 35 were locally

foreign owned as shown in figure I. The locally owned financial

institutions comprised of 3 banks with significant shareholding by the Government and

State Corporations (public owned). 29 prisately owned commercial banks. 2 mortgage

constituted 71.1 percent of total institutions w'hile local public institutions constituted 6.7

percent and foreign institutions 22.2 percent. The total net assets for local private

8

institutions constituted 54.7 percent w'hile the local public institutions and foreign 

institutions constituted 5.5 percent and 40.0 percent of the total net assets respectively.

owned and 10 were

of the Kenyan population and hence it appears to be one of the most promising avenues

financial institution as at 3P‘

finance institutions and I non-bank financial institution. Local private institutions



Figure 1: Structure of Banking Industry in Kenya (2007)

Financial sector

Local

Source: Central Bank of Kenya 2007 Annual Report

The existing structure of the banking sector is such that only eight (8) out of the forty-five

(45) banks control 69% and 70% of the market share in terms of net assets and deposits

terms of numbers are not able to compete favourably with the few big banks in terms of

offering

environment has led to inefficiencies that translate to high interest rates.

9

Noles:
CB - Commercial Bank
MFI-Mortgage Financial Institutions
NBFI -Non-Bank Financial Institutions

CB-29
MFI -2
NBFI - I

r
Prix'ate Bank

f
Formal sector

—»
Informal sector

Banking

I

Foreign

CB - 10

L
Public Bank

I
Non-banking

respectively (CBK. 2007). Small and medium-sized banks that are the majority only in

a full range of products and services. This lack of an effective competitive



The peer grouping (classificalion) criteria for insiiiuiions was reviewed in December

2005 resulting in the reduction of peer groups from 5 to 3 namely, large, medium and

small in terms of net assets. Out of the 45 institutions. 13 were in the large peer group

with aggregate net assets of over Kshs. 15 billion. The medium peer group comprise of

17 institutions with net assets ranging between Kshs. 5 billion and Kshs. 15 billion.

whereas the small peer group had 15 institutions with net assets of less than Kshs. 5

in the large peer group

and accounted for 80.1 percent of the total assets. 80.7 percent of deposits. 79.9 percent

of net advances. 77.1 percent of capital and reserves and 86.0 percent of profits in the

banking sector (CBK. 2007).

the period 1998 to 2007. Between the year 2006 and 2007, Nairobi and Rift Valley

Provinces had the highest number of new branches at 54 and 46 respectively, followed by

Eastern and Coast Prox'inces with 25 and 18

was the only province that reported an aggregate decrease of 2 branches in the year 2007.

10

fable I depicts the regional distribution of the branch network in the banking sector in

new branches respectively. Central Province

billion. As at the end of 2007. 28.9 percent of the institutions were



Table 1: Branch Network for the Banking Industry

Over the period 2000 to 2003. there was economic slow down mainly attributed to the

severe drought that adversely affected the agricultural production and industrial output.

economic rebound experienced after the year 2003 there has been an expansion in the

number of branches up to a total of 740 as at December 2007. The branch expansion

occurred also due to the many products and services that banks had introduced and thus

different branches were set up to fit various characteristics of the products. Increased

super market strategy for

which branch networking are crucial.

With the expanded growth in the banking sector, employment rose by 39.1 percent from

15,568 in 2006 to 21,657 employees by end of 2007 as shown in Table 2. The increase in

staffing was largely attributed to the expansion in branch network in most institutions and

the expansion in business volumes attributed to economic growth.

11

Province

Central

Coast

Eastern

Nairobi

N. Eastern

Nyanza

Rift valley 

Western 

Total

2006

"so
"^5

■"36

239
■"4

"82
“is

575

Source; authors compilation

2004

T2 
”39’ 

212 

4

40

75

To
532 ~

I 2007

'I’TS

■"93

293

"6

"52

"128

p29 
"740

2000
"65

"71

Ti
779
4

39

61
75 
465

1999 

""79 
""so 
■^76

189 
75 
"76

~20

; 530

2005

71
■72

77"
214

4

40

75
To
534

I 2003 

“69 

769

! 204

: 40 

771 
77 
'77

2001

79
77
35

792
4

40

7s
494

1998

114
"77
■"60

199

■7

j 70
' 139

Ts
692

competition destroyed initial market forcing banks to pursue a

.^s shown in Table 1. there was a decline in the total number of branches but with the

j 2002 
7)9

jZZ
I 34
: 186

EZ
■

! 67

7s
I 4s7”
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The table shows a 73.5 percent decline in support staff in 2007 compared with 2006. This

is attributed to the outsourcing of support services that most financial institutions adopted

trend in the period 2000 to 2003. Total staff complement decreased by 8.2 percent from

13,962 in December 1999 to 12.822 in December 2000. Reduction in employment in the

banking industry was e.xperienced in all categories e.xcept management. This trend

continued up to a low of 1 1. 33 I employees in 2003. As employment was decreasing the

branches were expanding implying that banks were trying to increase efficiency and

productivity by squeezing employees to get the best in them.

Central Bank of Kenya sits at the apex of Kenya’s financial system as the custodian of

replacement of the former East African Currency Board. A decision was made in 1965

been operating with the mission of maintaining price stability, fostering liquidity and

creating a stable financial system in the country.

12

Table 2: Employment Trends in the Banking Industry 
Calegon' 
Management 
Superx'isory 
Clerks 
Others 
Total

Source: authors compilation

2003

3096

2564

4862

809

H 331

2007

4727

3865

12773

292

21657

2002

3104

2276

5032

928

1 1340

2006

3981

3258

7227

1102

15568

[ 2001

3208

2109

5329

1208

I 1854

2004

3165

2743

5130

903

11941

2000

340 8~

2030

5872

1512

12822

1999

3345

2108

6747

1762

13962

2005

3479

2978

5902

230

12589

institution of monetary policy 

as a result of lim.ited powers of the East African Currency Board. Since then the bank has

that each of the East African countries should have its own

over the period 1999- 2007. Employment in the banking industry was on a downward

monetary policy. The bank was established by an Act of Parliament in 1966. as a



Although deregulation was expected to improve the competitiveness and efficiency of the

banking sector and the financial system and given the fact that some new banks, mostly

foreign owned and former building societies, were established and competed intensively

with the existing banks for market share, over the period covered by the study several

banks were put under statutory management after failing to meet cash reserve and

liquidity requirements. This was due to huge non-performing loans and prolonged loss

making periods which lead to gross under capitalisation.

The commercial banks have been experiencing lol of changes and restructuring over the

years, with a view of improving efficiency and profitability. One of the resiruciuring

methods practised extensively is mergers. Kithinji and Waweru (2003) found out that the

average indicated an improvement after merger period

compared to pre-merger period. Kenya’s economic resurgence in the period 2004-2007

helped boost growth mainly in tourism and agricultural sectors, which in effect generated

substantial incomes and hence created demand for banking services. In order to tap

increased demand for banking services, a number of institutions pul in place strategic

programmes to expand their outreach to rural areas that are not adequately serx'ed.

Consequently, the banking sector branch network increased by 7.7 percent from 534

branches in December 2005 to 575 branches in December 2006 and to 740 by 2007.

Financial institutions continue to utilise ICT as a tool to enhance operational efficiency.

support newly developed products and improve the quality of customer service. For

example, some banks are focusing on branch interconnectivity to facilitate branchless

13

overall financial performance on



banking and increasingly embracing E-banking to reduce long queues in banking halls.

the mobile phone banking services provide several account enquiry tools (CBK. 2007).

Besides, in today’s competitive banking environment, exemplary customer service is one

of the distinguishing characteristics that banks can exploit to establish a competitive

edge. Since most banks offer comparable products and services, they continually search

for a competitive advantage that will attract new customers and help them retain existing

ones. Banks therefore must endeavour to develop innovative programs and initiatives to

maintain superior customer service levels while remaining profitable.

In the liberalised and dynamic markets with constant 1\’ changing consumer preferences.

concepts of productivity. Traditionally productivity was viewed mainly as an efficiency

concept that is the amount of outputs in relation to inputs. Today productivity is

how well nations, sectors and organizations meet dynamic needs and expectations of their

improvement. Productivity indices can help an enterprise to establish realistic targets and

check points for diagnostic activities during an enterprise development process, pointing

to bottlenecks and barriers to performance.

14

increasinely being viewed as an efficiency and effectiveness concept, effectiveness being

new structures of production and work among others, there is need to rethink the

levels of effectiveness and efficiency. Its measurement can stimulate operational

At the enterprise level, productivity is measured in order to analyse and determine the

markets or how organizations, sectors or nations create and offer customer value.



1.3 Problem Statement

The efficiency and development of the financial system is instrumental in fostering

investment and economic growth. An inefficient and weak financial market limits the

efficient collection and allocation of resources and subsequently causes waste in those

sectors. Inefficient and fragile banking systems are a major hindrance to economic

growth.

A critical objective of ally developing country is to enhance economic growth and

development. The contribution of the banking industry towards the attainment of this

pivotal role in the process of financial

intermediation by mobilizing the transfer of funds between the surplus units and the

deficit units and they are prime movers of economic life. A banking system that

efficiently channels available resources to productive uses is a powerful mechanism for

economic growth. (Levine. 1997). The productivity level of commercial banks in Kenya

i.s not known and hence we cannot ascertain the contribution of the banking sector to the

critical process of economic growth. Therefore, this study seeks to fill the gap by

measuring the productivity of commercial banks in Kenya.

The banking sector in Kenya has witnessed significant growth over time. Starting from

1990s Kenva introduced a series of financial reforms to boost the efficiency and

productivity ef the banks by limiting state interventions and enhancing the role of market

forces. Enticed by the tremendous transformation of this industry the current study

measures the productivity change of Kenyan commercial banks from 1999 to 2007 using

15

objective cannot be gainsaid. Banks play a



a

1.4 Objectives

ii. Use Ci) above to analx ze the performance of the industry.

iii.

1.5 Justification

16

very important for policy makers, industry 

the banking sector. This study should fill a gap in

non-parametric technique. Data Envelopment Analysis CDEA) by exploiting the 

strength of Malmquist Productivity Index to assess productivity chanee.

leaders and others who are reliant on

Since efficient banking systems tend to contribute extensively to higher economic arowlh 

in anv country, studies of this nature are

Use (i) and (ii) above to suggest policies of enhancing efficiency improvements in 

the industry.

i. To measure the productivity of commercial banks in Kenya and to inveslisale the

factors that explain its growth.

The broad objective of this study is to assess the performance of the bankins industry in 

Kenya in terms of its producii\'it\. The specific objectives are;

The problem of soundness in banking and financial systems has become important in all 

countries in recent years and it is also relevant in Kenya, where the financial sector has 

been developing and growing rapidly in step with the whole economy. It is because of 

this that the monitoring and analysis of the performance of banks requires special 

attention, since productivity is fundamental to profitability and survival.



this regard as it examines the performance of Kenyan commercial banks following

deregulation. By so doing, we should be able to draw some indicative conclusions and

make relevant policy recommendations, to facilitate and foster sound growth of the

sector.

The outcome of this study will provide a comprehensive source of information to all

process is still incomplete and remains highly

w hether to deregulate or re-regulaie.
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the performance of commercial banks in terms of producii\’iiv

and help to form a basis for suggesting policy changes necessary for the Kenyan banking

players in the industry on

sector. Besides, the deregulation

challenging, any conclusion from this study will therefore inform policy makers on



CHAPTER TWO

2.0 Literature Review

2.1 Theoretical Literature Review

and expensive human and material resources are being used more efficiently

IS

Productivity growth is generally defined in terms of the improvement and technical 

change with which inputs are translated into outputs in the production process, (Shih- 

Hsun el al., 2003). Indices of productix ity can therefore be simply referred to as the ratio

This chapter reviews literature on productivity change and its application to the banking 

industry from both theoretical and empirical perspectives.

of aggregate output index to an index for total factor use. In assessing growth, 

sustainability and competitiveness in the banking sector, proper identification and 

measurement of banking productivity growth is important.

The performance of a firm, (conversion of inputs into outputs), can be defined in many 

ways. One possible way is to view it as a productivity ratio. By defining the productivity

The productivity of a firm, organisation or nation is a gauge of the relationship between 

its production of goods and services and the factors of production used- labour, 

machinery and raw materials among others, thus productivity measures the ratio of 

outputs to inputs or a firm’s productive efficiency. Productivity is a basic analytical tool 

used in economics and management, since any increase in its value indicates that scarce



of a firm as the ratio of outputs that it produces to the inputs used, the larger value of this

ratio can be associated with better performance. Productivity is a relative concept.

Therefore, the productivity of a company in the present year could be measured relative

to its productivity last year, or it could be measured relative to the productivitv of another

company in the same year. It is even possible to compare the productivity of an industry-

over time or across countries.

According to Chambers (1988). productivity can be used to measure the rate of technical

change in production and can be conceptualized as two main components namely partial

factor productivity (PFP) and total factor productivity (TFP). Partial factor productivity is

specific input. This only measures the contribution of one

particular input to technical change, ignoring the effects from other factor inputs, while

total factor productivity (TPP) is the partial product of all. factor inputs. It is the ratio of

output to an index of inputs. Productivity measurement is usually conducted from two

perspectives - according to the level of productivity and according to the trends in the

productivity.

Productivity is the quotient obtained by dividing output by the factors of production. The

term ‘productive efficiency’ is commonly used to describe the level of performance of a

minimizing the wastage of resources in their production processes. Koopmans (1951)

impossible to increase any output without simultaneously reducing another output. This
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the ratio of output to a

production unit in terms of its utilisation of input resources in generating outputs while

defined technical etficiency as a feasible input/output vector where it is technologically



analogy holds for a reduction in any input or both a reduction in any input and an

increase in any output.

Farrell (1957) demonstrated that for a production unit, economic efficiency is composed

of two separate efficiency measures called technical efficiency and allocative efficiency.

Economic efficiency is a term that refers to the optimal production and consumption of

stoods and services. This generally occurs when prices of products and services reflect

their marsinal costs. Farrell measured technical inefficiency as the ma.ximum equi

proportional reduction in all inputs consistent with equivalent production of observed

output. Allocative efficiency is based on cost considerations namely input prices. It is a

worse off. This can be illustrated using a production possibility* frontier (PPF) - all points

that lie on the PPF can be said to be allocativciy efficient because

more of one product without affecting the amount of all other products available. The

type of efficiency measured depends

assumptions (Yin, 1999). When only quantities are available, technical efficiency can be

calculated. When both, quantities and prices are available, economic efficiency can be

calculated and decomposed into technical and allocative components.

Technical inefficiency arises in cases where more of each input is used than what should

be required to product

attributed to lack of strong competitive pressures, which allow bank managers to continue

with less than oplimr.i performance (Reda, 2006). Because it relies solely on the amounts

20

situation where no one could be made better off without making someone else at least as

on the data availability and appropriate behavioural

we cannot produce

a given level of output. Technical inefficiency is typically



Technical inefficiency consists of two mutually exclusive and exhaustive

21

increasing returns to scale (IRS), efficiency 

gains could be obtained by expanding production levels. If decreasing returns to scale 

(DRS) exist, efficiency gains could be achieved by reducing production levels.

There are many different measures of productivity change, some of which are; growth 

accounting, stochastic frontier analysis (SFA) and data envelopment analysis (DEA). The 

choice between them depends on the purpose of productivity measurement and, in many 

instances, on the availability of data. Growth accounting is the most widely used method 

tor measuring productivity, it assumes that output is produced using labour (L) and 

capita’ (K;. and the relative contribution to output growth of L and K areand

operates on the 

efficient frontier. As it results directly from management errors, it is considered one form 

of managerial inefficiency. Scale inefficiency refers to non-optimal choice of production 

scale in terms of cost control. A scale efficient firm will produce where there are constant 

returns to scale (CRS). Thus, when there are

of inputs and outputs in its calculation and does not involve factor prices, which are 

mostly market or regulation driven, technical inefficiency is entirely under the control of 

bank management and thus results directly from management laxity and errors.

components: 

pure technical inefficiency (PTE) and scale inefficiency (SE). Pure technical inefficiency 

is defined as managerial inefficiency devoid of scale effects. When the scale issues are 

dismantled, technical inefficiency (TE) and pure technical inefficiency (PTE) scores are 

the same, as the difference between them refers to scale inefficiency. Thus PTE refers to 

proportional reduction in input usage that can be obtained if the bank



respectively. Productivity can be obtained

heterogeneous then this approach

will be an inappropriate tool.

functional form of the production function has to be specified
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By contrast, DEA does not require any assumption about the functional form of the 

production function or economic agent’s behaviour. Furthermore, there is no need to 

assume any specific distributional form of the error term and there is no need to assume

as the residual of subtracting *L 4-

from output change. While growth accounting is attractive on account of its simplicity it 

requires seveial lestrictive assumptions to hold. .Among them is that product markets 

must be perfect so that the factor shares reflect their respective marginal products, aaents 

are assumed to be maximising and production equilibrium is reached under an optimal 

allocation of resources. However, the drawback from this approach is that the parameters 

are average values and if the features of the firms are

To circumvent the averaging problem we rely on SFA. This approach constructs a 

frontier of efficient observations which envelops the relatively inefficient observations. 

An important advantage of the method is the ability to handle outliers and to allow for 

hypothesis to be tested. However, there are major drawbacks to this approach. The 

production function is assumed valid for all observations and technological chanae is the 

same for all observations. Besides, the distributional form of the error term as well as the

perfect capital markets or optimal allocation of resources. This is not to imply that the 

above approaches should be ignored; in fact there is need for simultaneous techniques 

since results are sometimes sensitive lO methodology.



DEA can either be input

oriented method, defines the frontier by seeking the maximum possible proportional

reduction in input usage while the output is held constant for each country. The output-

oriented method seeks the maximum proportional increase in output production with

input level held fixed. These two methods, that is, input-output oriented methods provide

There are different methods for estimating the total factor produclivit}’ (TFP) for instance

Malmquist and Tornquist indexes. The former has gained popularity in recent years since

Fare et al.. (1994) applied the linear programming approach to calculate the distance

functions that make up the Malmquist index. According to Shih el al, (2003), since Data

be directly applied to calculate the index, the

outputs, and consequently it

limited (Coelli and Rao, 2005).
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into changes in efficiency and 

technology. This method does not attract any of the stochastic assumptions restriction.

the same technical efficiency score when a constant return to scale (CRS) technology 

applies but are unequal when variable returns to scale (VRS) is assumed (Coelli el al.

2005), In this study, the ouipui-orienied method is used by assuming that in banking, 

output maximization is obtained from a given set of inputs.

ts less data demanding and allows decomposition

However, it is susceptible to the effects of data noise, and can suffer from the problem of 

unusual* shadow prices, v. hen degrees of freedom are

or output oriented depending on the objectives. The input-

Malmquist index has the advantage of computational ease. Besides it does not require 

information on cost or revenue shares to aggregate inputs or

Envelopment Analysis (DEA) can



2.2 Empirical Literature Review

Many empirical studies have been carried out to investigate the level of productivity both

al the macro and micro level and mixed results have been obtained. Koutsomanoli-

Filippaki et al (2009) emplox- the directional technology distance function to provide

estimates of bank efficiency and productivity change across Central and Eastern

European (CEE) countries and across banks with different ownership status for the period

concentration, with bank efficiency. They also show that productivity for the whole

region initially declined but later improved with further progress on institutional and

structural reforms. However, they find evidence of diverging trends in productivity

growth patterns across banking industries. They also show that foreign banks outperform

domestic private and slate-owned banks both in terms of efficiency and productivity

gains. In Overall the>’ conclude that productivity change in CEE is driven by

technological change rather than efficiency change.

Kaino and Meso (2008) conducted a study examining profit efficiency of commercial

stochastic frontier approach they

estimated the annual profit efficiency scores for 17 commercial banks for the period,

1995-2004. They found an average of 65.6 percent profit efficiency over the study period.

However, the mean profit efficiency declined from 67.9 percent in 1995 to 62.9 percent

in 2000 and thereafter increased consistently to 68 percent in 2003. The initial decline in

profit efficiency could be due to the oligopolistic nature of the Kenyan banking sector

and the unfavourable macroeconomic environment that prevailed after the financial
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banks in Kenya after liberalisation. By utilising a

1998-2003. Their results demonstrate the strong links between competition and



concentrated in banks that

Anca and Jiri (2005) in their paper addressed the correlation between cost inefficient

and bank failure by carrying out a cost efficiency analysis and Cox

efficiency for risk of bank failure.

25

the bottom quartiles and one year prior to failure, al! failed banks were placed in the least 

efficient quartile. Thus their findings validate the signalling effect of deteriorating

management

proportional hazards model estimation. They employed three panel data parametric 

methods, namely Stochastic Frontier Approach (SFA), Random Effect Model (REM) and 

Distribution Free Approach (DFA)-in the form of Fixed Effect Model (FEM). The

reported low levels of profit efficiency.

sector reforms. The study further finds that bad debts were

differences between particular parametric methods have been shown to stem from the 

way of disentansling inefficiency from the random part of the stochastic cost frontier. As 

for the construction of variables, demand deposits and total loans net of bad loans 

accounted for outputs, as the input prices were considered to consist of price of labour, 

price of physical capital and price of borrowed funds. The paper concludes that the risk of 

bank failure is closely correlated with cost inefficient management. They observed that

Su wu (2004) in his paper categorized the sampled banks in Australia into 5 sub-groups; 

major banks, existing regional banks, newly established regional banks, foreign banks 

and specialised banks. Using Data Envelopment Analysis (DEA) and Malmqiust indices 

method he found out that, the major banks are the most inefficient group while foreign

the banks that failed tended to gradually descend in the relative ranking of efficiency to



banks performed far superior to existing regional banks and slightly inferior to newly

established banks, but these three t\pes of banks ended up with similar levels of high

efficiency in the latter part of the sample period. He concluded that the major source of

inefficiency in the industry is scale inefficiency arising from sub optimal size of

operation, and that the low scale inefficiencies of the major banks group dominated and

Reda (2006) in his study measured the efficiency and productivity change of Egyptian

1995

deteriorated by 4 percent per year during the study period.

Casu et al (2004) compared parametric and non-parametric estimates of productivity

change in European banking between 1994 and 2000. They decomposed Productivity

change into technological change, or change in best practice, and efficiency change.

Their results suggest that productivity grovvih. where found, was mainly brought about by

conflicting findings for the sources of productivity. The two approaches generally do not
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improvements in technological change and there were no ‘catch-up' by non-best-practice 

institutions. However they conclude that competing methodologies sometimes identify

this could be improved if they reduced their operations size.

commercial banks from to 2003 using non-parametric techniques: Data

Envelopment Analysis (DEA) and Malmquist Productivity Index. Results indicated that 

over the period covered by the study. Egyptian commercial banks' technical inefficiency 

was 22 percent, and in general, smaller banks were found to be least efficient. Malmquist 

results for a panel of 24 banks indicated that commercial banks productivity on average



yield markedly different results in terms of identifying the components of productivity

growth in European banking during the 1990s.

Angelidis and Lyroudi (2006) examined the productivity of the Italian banking industry

for the period 2001-2002. To measure productivity they estimated Malmquist index and

found it to be 1.035. implying that total factor productivity increased by 3.5%. Its two

components, the technological change index- was found to be 0.559 and the technical

efficiency- change index was 1.853 (in nominal \alues).

Bera. Forsund and .lansen (1992) introduced the Malmquist index as a measurement of

the productivity change in the banking industry. They focused on the Norwegian banking

deregulation creates

faster for laraer banks, due to the increased antagonism they faced.

section of 174 Italian banks in 1991 to measure the technical and the scale efficiencies of

approach, the traditional specification of inputs was modified to allow for an explicit role

of inefficiency to investigate determinants of banks' efficiency. According to the

empirical results, efficiency was best explained by productivity specialisation by bank
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a more competitive environment. The increase of productivity was

of financial capital. In addition, regression analysis was used on a bank specific measure

Favero and Papi (1995) used the non-parametric Data Envelopment Analysis on a cross

system during the deregulation period covering 1980-1989. Their results indicated that

the Italian banking industry. In implementing both the intermediation and the asset



size and to a lesser extent by location (north-kalian banks were more efficient than south

kalian banks).

Allen and Rai (1996) estimated a global cost function using an international database of

(Australia. Austria. Canada. Switzerland. Germany. Denmark. Spain. Finland. France.

Italy. United Kingdom and Sweden) permitted the functional integration of commercial

and investment banking, while separated banking countries (Belgium, .lapan and US) did

not, Larse banks in separated banking countries exhibited the largest measure of input

inefficiencv and had dis-economies of scale. All other banks had significant!)' lower

the banking systems of United Stales, Spain, Germany, Italy, Austria.
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Pastor. Perez and Quesada (1997) analysed the productivity, efficiency and differences in

inefficiencv measures. Moreover, small banks in all countries showed significant levels 

of economies of scale. Italian banks, along with French. UK and US ones were found to

technology in

United Kingdom, France and Belgium for the year 1992. Using the non-parametric 

approach (DEA) together with the Malmquist index, they compared the efficiency and 

differences in technology of several banking systems. Their study used the value added

be less efficient than .lapanese, Austrian, German, Danish, Swedish and Canadian ones.

approach. Deposits, productivity 

measurements of banking output, under the assumption that these are proportional to the 

number of transactions and the flow of services to customers on both sides of the balance

assets and loans nominal values were selected as

financial institutions for fifteen countries. Their sample was divided into two groups

according to the country’s regulatory environment. Universal banking countries



sheet. Similarly, personnel expenses and no-inierest expenses, other than personnel

expenses were employed as a measurement of banking input. According lo the results

France had the banking ss’siem with the highest efficiencx level followed by Spain, while

UK presented the lowest level of efficiency.

Aliunbas and Molyneux (1996) examined the banking systems of France. Germany. Italy

and Spain for economies of scale and scope. They found differences among the four

markets regarding economies of scale. However, the latter were significant only for the

Italian banks, which gained as they succeeded in lowering costs.

2.3 Overview of the Literature

This chapter has provided a brief review of the theoretical and empirical literature on

productivity studies, with special reference to the banking industry and DEA-based

studies. Productivity studies on banks and other financial institutions have been

conducted in developed and developing countries. However, the majority of studies

conducted concentrated on financial sectors in US and Europe. The empirical studies

deterioration while others have managed to reap the positive outcomes all through. Thus,

researched. In-depth analysis of these markets is essential to formulate the required policie.s.

The findings in other countries are probably irrelevant to a particular country since they have
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it i.s difficult to derive a conclusion about the outcome of financial liberalization in a

particular country based on studies made in other countries. The studies highlight the fact 

that the financial services sectors in developing countries have not been adequately

experienced productivity growth in the first years of the reforms but later there was

have mixed evidence on the outcomes of financial liberalization. Some countries
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demographic, social, political and economic differences. Therefore, it is essential to do a 

couniry specific analysis.



CHAPTER THREE

3.0 METHODOLOGY AND DATA
3.1 Introduction

This section describes the methodology employed in the present study. The study is done

in two Stases In the first stage we estimate total factor productivity (TFP) scores using

DEA and in the second stage we assess the factors that influence TFP growth. In the first

a

Kenya's commercial banking sector productivity. In second stage an OLS regression is

estimated to examine the determinants of TFP growth.

3.2 Data Envelopment Analysis

DEA has proven to be a popular technique for performance analysis in general and in the

in particular. In this regard, the banking sector has a series ofbanking sector

characteristics that make it particularly suitable for study through DEA. DEA technique

defines productivity measure of a production unit by its position relative to the frontier of
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stage Malmquist index is constructed using the DEA based Malmquist approach which 

allows for calculation of technical progress and technical efficiency. This type of

function. Using

productivity index is computed and total factor productivity is decomposed into change in 

technical efficiency and technological change, the Malmquist index is used to measure

study applies the method of Data Envelopment Analysis (DEA), 

technique which does not require specification of a particular form of the production 

framework developed by Fare et al. (1992. 1994). Malmquist

decomposition is important in facilitating a multilateral comparison that may help explain 

and characterize the differences and similarities in growth patterns of different banks. This

a non-parametric



Distance functions can be estimated b\- Data

estimation can be done.

Suppose there to produce M

at time period Z (Z=v, Z). We have to solve a linear programming problem to evaluate each

of the distance functions in constant returns-to-scale

technology, we have

(9)

3 1M.s.t. m

n = 1.....N.

is a variable indicating the intensity at which a panicular activitv i:y IS employed in

constructing the frontier of the production set. Note that when Z

Z

(0.
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Envelopment Analysis (DEA). Grosskopf

(1994) and Rao and Coelli (1998) e.xplain clearly how the

X=l

§

are K regions (inde.xed by k) using A' inputs (indexed by n)

-Z'-5 (correspondingly, 

solving the above linear programming yields the technical efficiency in period j

k't' ke 
y.u

where r*'

equation (6). Assuming a

input and m'*’

= ma.xZ?^

z"' > 0,

output in the k”’ regionproducts (inde.xed by m), and i;*’ denote the n

the best performance established mathematically by the ratio of weighted sum of outputs 

to weighted sum of inputs. The estimated frontier of the best performance is also referred 

to as efficient frontier or envelopment surface.



Fare et al. (1994) also estimate the production frontier for a variable returns to scale

(VRS) technology and separates the "scale effect" from productivity changes. However,

literature shows that Malmqiiisl index may not correctly measure total factor productivity

(TFP) changes when VRS is assumed for the technology. Berg et al. (1992). contend that

there may be confusion in the simultaneous use of CRS and VRS technologies within the

use of CRS as the reference technology in computing the productivity indices.

There has been a growing literature applying this method to study productivity in various

sectors. Fare et al. (1994) compute the Malmquist indices for 17 OECD countries and

analyse the relationship between productivity growth, technical progress and efficiency

■chanae among them. Rao and Coelli (1998b) extend the analysis to a large data set and

3.3 Malmquist Productivity Index

P(x) = {y: X can produce y}. (1)

The output distance function with technology at time j-, the initial period, can be defined

as:

(2)
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incorporate inequality into their analysis of social welfare. This study is an attempt to 

apply this technique to Kenyan commercial banking sector.

same decomposition of the Malmquist index. In this study we confine our analysis to the

The study used Malmquist total factor productivity (TFP) inde.x to examine productivity change 

in the banking industry. Malmquist firm-specific productivity indices were introduced by Caves, 

Christensen and Divert (1982). Assuming an output possibility set of the following type:

d" (x, y) = min [6* • ~ g P(x)) 
*7



Note that when 6 is minimised, y/O is maximised. Thus this distance function measures

the maximum possible output that a given amount of inputs can produce. Similarly, we

can define a distance function in relation to technology in lime /. the final period, as

c/'(a-. >■).

constant returns to scale (CRS) technology case. Points D and E in Figure 2 represent the

period

V

v'

D

XX0

Source: Yin (1999)
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Frontier in 
period f

Frontier in 
period

combinations of a production unit in

Figure 2: Decomposition of the Malmquist Productivity Index

y

a 
y

.s- and I respectively. In both

a simplified one-inpul and one-ouiput with

x^

input-output

cases, the production unit is operating below the production possibility frontier. In period 

X (correspondingly, period /). with input x’ (x'). it should be able to produce y“ (y-^) if it 

has full technical efficiency. The technical efficiency is then measured by y\'y‘’ (y'/y'-').

The idea can be shown graphically by

E



m'r (4)

The two indexes appear to be identical in

35

the simple case represented by Figure 2.

However, they may or may not be the same in the ease

Productivity change can be measured by the part of output growth that is not contributed 

by input

However, we can also choose technology in period / as the reference in defining a 

productivity index. The Malmquist Productivity Index in relation to the technology of the 

final period can then be defined as:

t/wlVFRsrTY
EK31 t\i J3)

to the technology of period 5 

and the denominator is the distance function representing technical efficiency in period .s; 

This is precisely the Malmquist Productivity index defined by Caves. Christensen and 

Diewert (1982a and 1982b; hereafter CCD), with reference to the technology of the initial 

period;

growth. In Figure 2. we can calculate

of multiple inputs and varying 

returns to scale (VRS) technology. To avoid the arbitrariness in choosing the benchmark. 

Fare et al. (1992 and 1994) specify the Malmquist Productivity Index as the geometric 

mean of the above two indexes:

a productivity index by (.r'';v')/tr%"), 

where is the output growth and represents a movement along the production 

frontier in period j. This can be rewritten as where the numerator is a

distance function for output in period / (v') with reference



(5)

Fare et al. (1992) shows that this index is equivalent to:

I 2

(6).

In Figure 2, the two components of the Malmquist Index as in Equation (6) are

represented by:

(7)

Technical change = (8)

The definition of a bank’s function is one of the complications in bank productivity

studies that affects variable selection and associated results. Two approaches in the

banking literature discuss the activities of banks: the production approach and the

intermediation approach. Both approaches apply the traditional microeconomic theory of

the firm to banking and differ only in the specification of banking activities. In the

to depositors and borrowers. The intermediation approach describes banking activities as

transforming the money borrowed from depositors into the money lent to borrowers.

Similar to many studies on banking, the study adopts the intermediation approach. The

with the production approach and literature suggests that it is the most appropriate
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m ,x', ) =

-11 • 2 
■V' ly" 
y'ly".

use of intermediation approach in bank productivity presents fewer data problems than

production approach, banking activities are described in terms of production of Services

Efficiency chance =-—-— : and 
y'/j"

.y') c/\x\y') 
c/'fx'.r')

------------------------- X--------------------------
d'(x\y')



approach for evaluating the entire banking industry as it is inclusive of interest expenses.

which account for 50-66% of total costs of banks (Rao. 2002).

3,4 First Stage Estimation

Equation 6 is our estimable equation where the ratio outside the brackets measures the

of the two ratios inside the square brackets captures the shift in technology (TECH)

and x\ Note that TECH is larger than one.s

indicating that the production technology is progressive within two periods and that the

technology level is depressive if the value of TECH is smaller than unity. If EFFCH is

larger than one this means the efficiency improvement has occurred within the two

periods, but if EFFCH were smaller than one, this would indicate that bank efficiency had

become worse than before.

To estimate equation 6 we model commercial banks

outputs and using 3 inputs. The input vector includes; labour, capital, and loanable funds.

which is the sum of deposit (demand and time) and non-deposit funds (value of total

liabilities). Hence, the total cost includes both interest expense and operating costs and

of labour, capital and loanable funds expenditures. The output

vector includes: customer loans net of provisions, other earning assets, (loans to special

sectors, interbank funds sold) and investment securities (treasury bills, government bonds

and other securities). The time series data is entered in the Data Envelopment Analysis

3 7

as multi-product firms, producing 3

change in technical efficiency (EFFCH) between the years .s- and z. The geometric mean

are proxied by the sum

between the two periods evaluated at x



3' =

Where y is the TFPCH index and

TFPCH = /?o + '■^*1 + PlPyPy-^P^N

Where X| is the asset composition calculated by the value of net Ioans as a share of total

This study is based on annual data

Statistical Bulletin
and

38

a; represents a vector of explanatory variables. The 

empirical equation takes the following form:

3.5 Second Stage Estimation Technique

The second stage of the stud)' estimates

general formula can be shown as:

scores. The results are

3.6 Variable description and Data source

covering the period 1999-2008 for the commercial 

banks in Kenya. The data is collected from Central Bank of Kenya publications including 

and Annual reports, International Financial Statistics (IFS)

an ordinary least square (OLS) regression of TFP 

scores on a vector of explanatory variables namely asset composition, share in local 

deposit market, structure of ownership and number of branches to explain the variation of 

the scores derived from first stage as well the source of the declining productivity. The

assets, X2 is the concentration ratio in local deposit market, p, is a dummy variable for the 

ownership structure where l=foreign banks, 2= local banks (in the model only one 

dummy is included to avoid dummy trap) and N is the number of bank branches. Using 

STATA 10 the results are summarised in Table 7.

Programme version 2.1 to generate Total Factor Productivity 

reported in Table 5a and 5b.



summarised description of the variables used in the study.

Table 3: Definition of Variables

Other earning assets Output

Independent variable

Independent variableNumber of Branches

Source: Author

The study used DEAF version 2.1 (Coelii. 1996) and STATA 10 econometric software.

The data availability made it possible for only 34 banks to be used in the study.
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i Investments
Customer loans

Independent variable
Independent variable

Output
Output

Type
Input
Input
Input

Dummy variable
PI = foreign owned
P2= locally owned
Number of branches for each bank as at the 
end of 2008

I______________________ ___
Asset composition_________
Concentration in the local 
deposit market______ ____
Ownership Structure

, ^’a^iabIe
j Capital

Labour
' Customer Deposits

different annual financial reports of scheduled banks over the period. Table 3 shows a

Description
Nel shareholders fund in Kshs. Million.
Labour expenses in Kshs. Ndillion.
Value of total aggregate deposit by 
customers, in million of Ksh.
Governments bonds and other securities.
Value of total aggregate loans and 
advances to customers net of provisions, in 
million of Ksh.
Fees and commissions from loans to special 
sectors and interbank funds sold in million of 
Ksh.
Value of net loans as a share of total assets
Market share in the local deposit market



CHAPTER FOUR

4.0 ESTIMATION RESULTS

This chapter gives an account of research findings starling with the descriptive statistics

of the variables used followed by the first stage DEA Malmquisl index results then the

second stage regression results.

Fare et al. (1984) made known that the output distance function is the equivalent of the

inverse of Farell’s measure of output efficiency. This study used malmquist index to

1999—2008. The method used constructed the best — practice frontier in bankin

production for the sampled banks, Malmquist prodiiciivitj’ indices as well as efficiency

change and technological change components for each bank in the sample were

calculated. Since this index is based discrete time, each bank was given an index foron

every pair of years.

4.1 Summary of Descriptive statistics

Summary of descriptive statistics for the outputs and inputs used is shown in Table 4.

DEA is able to integrate unlike multiple inputs and outputs to make simultaneous

comparisons that would otherwise not be possible.
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o

measure the productivity growth of banking sector for 34 commercial banks in the period



Min MaxSid DevMeanVariable
210873193.597 02125.388340 1
849911630.4294 1213.361340
12669124712507.44 20768.4340
1080862098432.376 15328.65340
319403315.194 5888.182 0340
65840455.6824 1052.547340

0.824 1.0730.974 0.0534TFPCH
0.509 0.1 15 0.21 0.734

16.862.615 30944 0.1334
0.61 21.853 134
40.626 17523.088 134

Source: Author

nearly two limes larger than the mean values and bank heterogeneity is therefore very

significant.

4.2 Total Factor Productivity' Growth

The first stage results are shown in Table 5a. 5b and Table 6. Table 5a presents

Maimquist indices by annual means while Table 5b shows Malmquisi indices means by

firm for the period of study. Table 4b shows that 26 percent of the sample recorded

productivity growth while the rest (74 percent) e.xperienced a decline in productivity. In

the sample the highest productivity growth experienced is 7.3 percent while the highest

decline is 1 3.2 percent.
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Shareholders Fund(Kshs. M) 
Administration Cost(Kshs. M) 
Customer Deposit(Ksh3. M) 
Customer Loans(Kshs. M)
Govt. securiiies(Kshs. M)
Fees and Comrnission(Kshs. M)

Asset Composition 

Deposit .Market Share 

Ownership Structure 

Number of Branches

Table 4: Descriptive Statistics of the Variables
No. of Obs.

UNlVEIfSITy or -an., 

Ah,\tCANA

The dispersion of the variables across banks is very large, with the standard errors being



was

underlines no change in productivity level and a value less than one

productivity from period t to period t+1.
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PECH
0.0 

1.022 
0.99 
1.01

1.001 
0.975

1,02 
0.985 

1.01 
1.037 
1.037

EFFCH
0.0 

1.042 
0.982 
0.978 
1.039
0.94 

0.967 
0.984 
1.QS6 
1.044 
1.006

SECH
0.0 

1.019 
0.992 
0,969 
1.037 
0.964 
0.948 
0.999 
1.075 
1.006 
1.006

in the first four years after

relative to the technology fi.xed at the initial year 1999. Recall a value of the index greater 

than unity implies a positive growth of total productivity. An index equal to unity 

indicates decline in

which could be the technology of any year in a

Change (TECH), Technical

Change (PECH) and Scale Efficiency Change (SECH) for the years

reported in Table 5a. while Table 5b shows the same but for average values across firms.

Table 5a shows that there was total factor productivity growth i

decline in the following si.x years: the highest TFP growth

TECH 
________ Q.O 

0.981 
0,951 
1.045 
0.994 
1.005 
0.957 
0.992 
0.853 
0.941
0.967

TFPCH ; 
______ 0.q_ 

1.022 
0.935 
1,023 
1.032 1 

0.944 
0.926 
0.977 
0.926 
0.982 
0.973

Table 5a: Malmquist Index Summary of Annual Means 
1 " year_
______ 1__ 

2 

______  

______  
7 
8 

_____ 9_ 
10 

mean
Source: Author
The average annual values of Total Factor Productivity Index (TFPCH), Technological 

Efficiency Change (EFFCH), Pure Technical Efficiency 

1999 to 2008 are

which there was a

experienced in 5^'’ year at 3.2 percent. On average there was decline of 2.7 percent in 

TFPCH which can be explained by the decline in TECH ol 3.3 percent which is greater 

than the slight growth in EFFCH of 0.6 percent. TFPCH is a combination of TECH and 

EFFCH. The Malmquist Index cannot be constructed without a reference technology.

multi-period setting. We report the results



Table 5b: Malmquist Index Summary of Firm Means
PECH SECHTECHEFFCHFirm

0.977 1.0241.0211
0.936 1.0131.0042

1.000 10161.0161.000
1.0001-000 0.9SG0.9984

0.9721.000 0.9871.0150.9725
1.006 1.029 1.0280.9931.0356
0.986 0.994 0.9380.9580.9807

0.996 0.9691.0000.9738 0.996
1.002 1.008 0.9880.9789 1.010

1.001 1.0731.06610 1.0061.066
1.009 1.017 1.02011 0.9941.026

1.008 0.9580.9930.9581.000
0.9010.988 0.99913 0.987 0.913
0.9580.9791.00014 0.979 0.978
0.9720.9960.99715 0.993 0.979
0.9881.00116 1.044 0.955
1.0351.00417 1.004 1.031
0.9480.9791.0000.97918 0.968
0.9991.0050.998 0.99319 1.001
0.9051.0001.000 1.0000.90520
0.9761.0001.000 0.976 1.00021

1.000 0.9941.000 0.994 1.000
1.0031.0081.029 0.975 1.02123
1.0081.0190.9891.019 1.00024
0.9850.985 1.0001.000 1.00025
0.8241.0000.824 1.00026 1.000

0.991 0.985 0.9771.00027 0.985
0.920 1.030 0.9581.01028 1.041
0.870 1.000 0.998 0.8680.99829
0.9701.039 1.034 1.004 1.00730
0.9181.000 1.000 1.000 0.91831

0.999 0.994 1.000 0.999 0.99332
1.000 0.953 1.000 1.000 0.95333
1.007 1.037 1.006 1.001 1.04434

0.9671.006 1.005 1.001 0.973
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1.000
0.998

TrPCH____ 1
04598 i
0.939

Mean___________
Source: Author

1.043

1.000

0.997
0.992



The mean values of TFP ranged from 1.073 and 0.868 for all the firn'> and the average

TFP decline is 2.7 percent. 26 percent of the firms experienced FFP growth while 74

percent experienced TFP decline. 65 percent of the firms experienced EFF growth while

35 percent experienced

while 82 percent experienced a decline in TE growth. 12 percent had both EFF and TE

growth. Thus the low number of firms that experienced growth in TE might have eroded

the high number of firms that had growth in EFF leading to a decline in TFP.

EFFCH TECH PECH SECH TFPCH

0.9671.006 1.005 1.001 0.973

1.000Small 9. 10 0.999 1.059 0.999 1.058

Medium 14, 10 1.0011.002 1.004 1.001 1.006

Large 11. 10 1.01 I 1.0011.002 1.001 1.013

Foreign owned 9. 10 0.978 1.0021.003 1.001 0.981

1.008Local owned 21. 10 1.030 1.001 1.000 1.039

Public owned 4. 4 0.935 1.0001.000 1.000 0.935

4. 4 0.9191.018 1.008 1.010 0.936

30. 10 1.0951.002 1.002 1.000 1.097

Source: Author

It is important to examine the main cause of low productivity. The level of TFP of the

production frontier (technological change). Table 6 shows the comparison between

technical efficiency change and technological change for the various sub-sections of

banks considered in the study. Among the 34 commercial banks, 9 foreign-owned and 4
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Listed in NSE
I

Not listed in NSE

be improved either by change in technical efficiency or a shift in

Number of firms.
Number of periods 
34, 10

Table 6: Summary of Malmquist Means by Sub-Sections
Sub- section of 
banks 
Whole sample

a decline. On the other hand only 18 percent had a TE growth

banking sector can



public-owned banks recorded decline in productivity on average. The listed banks had a

decline in productivity while 30 non-listed banks recorded grovvth in productivity. For all

the sub-sections only small banks had a decline in EFF while foreign-owned, publicly-

owned and listed banks had a decline in TE. The sub-sections that experienced a decline

in TE also recorded decline in TFP although they had recorded growth in EFF.

productivity from both bank specific characteristic and operating environment features.

TFPCH scores was the dependent variable with asset composition, share in the deposit

market, structure of ownership and number of branches as the explanatory variables.

Table 6 presents the results of the analysis.

constant
0.165 0.038
0.003 0.214
0.025 0.198
0.0001 0.021

0.3236
0.0492
34

positively

correlated with TFPCH. The results indicate that foreign ownership of banks increases
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4.3 Regression Results of TFP Determinants
A second stage analysis was conducted to investigate other factors that affect total factor

Number of obs.

Source: Author

R-squared

Prob > F

Asset composition

Deposit market share 

! ownership 1= foreign
Number of branches

P>|tl
0.000

Table 7: Estimation Results

Coefficients
0:880

Asset composition, share in deposit market and number of branches are



the productivity growth by 2.5 percent in comparison to local ownership of banks.

Therefore, foreign-owned banks enjoy a higher productivity than that of locally-owned

technology and expertise, which local banks may not have and pubSivSy-owned banks-

part of locally owned banks- do not run on sound management principles. For instance.

personnel assignments to top management is a dominant policy and is also political in

nature. Besides, Publicly-owned banks

specified political objectives, such as to stabilize the stock market, to cool down inflation.

and to deduce business capital costs, among others.
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banks. The reasons could be that, foreign banks have easier access to imported new

are at times additionally restricted to some



CHAPTER FIVE

5.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This study was motivated by the fact that even though the banking sector is the largest

component of the financial system in Kenya accounting for more thaii SG peicent of the

financial sector assets, there is not much quantitative literature on its general performance

and productivity. Employing Data Envelopment Analysis (DEA) Malmquist Inde.x

approach, the study examined total factor productivity change in Kenyan commercial

banks during the period (1999-2008) along with its mutually exclusive and exhaustive

components: change in efficiency (catching up or falling behind) and change in

technology (innovation or shock).Productivity was measured by the Malmquist index and

was found to be equal to 0.973. which means that total productivity decreased by 2.7

percent. Its two components, the technological change index was found to equal 0.967

and the technical efficiency change index was 1.006.

This study presents some important Endings on levels and trends in Kenya banking

productivity both over time and across the banks. The findings revealed that the TFP

decline was observed for all the banks except for 9 banks whose growth ranged from 0.3

percent to 7.3 percent. The sources of growth were found to be efficiency change rather

than technological progress. In terms of sub-sections small banks had the highest

productivity growth of 5.8 percent: large banks had a growth in TFP of 1.3 percent while

medium banks experienced a 0.6 percent growth. Locally-owned banks experienced a 3.9

percent productivity growth while foreign-owned and publicly owned banks had a
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decline in productivity of 19 percent and 6.5 percent respectively. Its only medium

banks, large banks, locally owned banks and banks net listed in NSr- that experienced

both efficiency and technological growth.

The effect of asset composition, market share in deposit market, number of branches and

structure of ownership was examined. It was found that all variables included in the

model have a significant impact on the TFP e.xcept the share in deposit market and the

number of branches.

The Central Bank of Kenya passed a motion for banks to increase their core-capital from

the current 250million to 1 billion by 2012. Some of the reasons for this motion were to

increase the productivity of the banks and adequately insulate banks in the event of

failure. The findings of this siud\ are in support of this initiative as the large banks are

found to be more productive than medium banks. With the increase in core-capital the

small and medium banks will be in the category of large banks thus making them more

productive. As the banks capitalize, they can lend more and still be well insulated in the

event of failure. Kenyan banks have not been productive with low productivity emanating

from technology change (innovations/shocks). Given that technology is the main driver

of productivity in the banking sector. Central bank supervision department should design

practicable protocol as a technological standards requirement.

5.1 Limitations of the Study

The study encountered various limitations. First, output measures do not include quality

type measures, such as service quality and equipment quality, because such data is
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unavailable. Second, due to limited data, the samples do not represem all the banks. As

noted the sample included 34 banks whereas Kenya ha.s 4? commercial banks. Lack of

well organized data is a statistical problem in all developing countries. We may thus be

unable to give the full picture of Kenya’s banking sector. Third, it is nor easy to convey

the empirical results to the bank managers; also the evaluations of banks usually require

identified declining productivity. Internal audits

improvement. It will be a significant achievement if such needs are met in future.

The same characteristics that make DEA a powerful tool can also create problems. To

start with since DEA is an extreme point technique, noise (even symmetrical noise with

estimating "relative" efficiency of a DMU but it converges very slowly to

but not compared to a "theoretical maximum."

5.2 Areas for Further Research

change) an increase in EFFCH growth would not offset the effect of TECH and more

often there is a decline in TFP growth. Therefore, a critical area for further research is an

investigation of technology uptake in the banking sector, the challenges involved in the
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or follow-up review procedures are also

a decline in TECH growth (technologicalThe results showed that when there was

adoption and whether the technology fits the environment in which the banks are

on-site visits. More in-depth research is needed to combine such visits with DEA

measurements. Finally, DEA does not suggest the cause or offer remedies for the

"absolute"

needed to define the types of operating changes that can facilitate productivity

efficiency. In other words, it only states how well a firm is doing compared to other firms

zero mean) such as measurement errors can cause significant problems. DEA is good at



operating. Further research could be carried out to investigate the productivity of Central

Bank of Kenya which regulates the operations in the finci’.’ce <^ctor and implements the

monetary and fiscal policies. Its productivity might have major implications on the

productivity of firms involved in the finance sector including comm*^rcial banks

As earlier mentioned productivity is one way of measuring performance, others are

these areas for comparison purposes. Finally, cross country studies can give a broader

idea on the productivity of commercial banks in comparisons with their counterparts in

other countries.
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competitiveness and efficiency measures. Other studies can be conducted focusing on
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African Bank Corporation
Bank of Africa
Bank of Baroda
Bank of India
Barclays Bank of Kenya
CFC Stanbic
Chase Bank
Citibank
Commercial Bank of Africa
Consolidated Bank
Co-operative Bank of Kenya
Credit Bank
Development Bank of Kenya
Diamond Trust Bank
Ecobank
Equatorial Commercial Bank
Fidelity Commercial Bank
Fina Bank
Giro Commercial Bank
Guradian Bank
Habib A. G. Zurich
Habib Bank
Imperial Bank
Kenya Commercial Bank
Middle East Bank
National Bank of Kenya
NIC Bank
Oriental Commercial Bank
Paramount Commercial Bank
Prime Bank
Southern Credit Bank
Standard Chartered Bank
Transnational Bank
Victoria Commercial Bank
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