
[1] 

 

MEASUREMENT	OF	THE	PERFORMANCE	
OF	ISLAMIC	FINANCIAL	INSTITUTIONS:	

AN	EVALUATION	AND	ANALYSIS		
	
	
By	
 

MUHAMMAD	ABBAS	
	
Supervised	by:	

Professor	Dr.	Toseef	Azid	
Department	of	Economics	

Bahauddin	Zakariya	University	
Multan,	Pakistan	

	

&	

	 Prof.	Dr.	Imran	Sharif	Chaudhry	

Chairman	
Department	of	Economics	

Bahauddin	Zakariya	University	
Multan,	Pakistan 

 

 

 

A	dissertation	submitted	to	the	Department	of	Economics,	Bahauddin	Zakariya	

University,	Multan,	in	partial	fulfillment	of	the	requirements	for	the	degree	of	

Doctor	of	Philosophy	(Ph.	D.)	in	Economics		

(2013)	

 



[2] 

 

Certificate	

	

It	is	hereby	confirmed	that	this	thesis	is	based	on	the	research	undertaken	by	Mr.	

Muhammad	 Abbas	 and	 it	 is	 also	 verified	 that	 the	 research	work	 has	 not	 been	

previously	presented	 for	a	higher	degree.	Mr.	Muhammad	Abbas	has	done	 this	

research	work	under	my	supervision.	He	has	fulfilled	all	the	requirements	and	is	

qualified	 to	 submit	 the	 accompanying	 thesis	 for	 the	 degree	 of	 “Doctor	 of	

Philosophy	(Ph	D)	in	Economics”.				

	

Prof.	Dr.	Toseef	Azid	
Research	Supervisor	
Department	of	Economics	
Bahauddin	Zakariya	University	
Multan	
	

	

Prof.	Dr.	Imran	Sharif	Chaudhary	
Supervisor	
Department	of	Economics	
Bahauddin	Zakariya	University	
Multan	
	
	
	
	
	
Prof.	Dr.	Shahnawaz	Malik	
Chairman		
Department	of	Economics	
Bahauddin	Zakariya	University	
Multan	

 
 

 



[3] 

 

Declaration	

	

I	hereby	declare	 that	 this	 thesis	has	not	been	 submitted,	 either	 in	 the	 same	or	

different	form,	to	this	or	any	other	university	for	a	degree.	

 

 

 

Muhammad	Abbas	

July	23,	2011	

 

 

  



[4] 

 

ABSTRACT 

Performance	 of	 banking	 sector	 is	 critical	 for	 the	 functioning	 of	 the	 financial	

system	 of	 a	 country	 as	 it	 ultimately	 casts	 impacts	 on	 economic	 stability	 and	

growth.	Islamic	banking	has	become	substantial	component	of	financial	structure	

of	many	Muslim	and	non‐Muslim	countries.	Islamic	banking	in	Pakistan	has	won	

remarkable	market	share	in	just	a	few	years.	While	failure	of	conventional	banks	

in	western	world	has	caused	economic	crisis	 in	those	economies,	Islamic	banks	

have	proved	 to	be	 robust	due	 to	 their	profit	 and	 loss	 sharing	mechanism.	This	

study	 is	 an	 attempt	 to	 analyze	performance	 of	 Islamic	 banks	 in	 comparison	 of	

their	conventional	counterparts.		

This	 study	 does	 not	 apply	 a	 single	 performance	 evaluation	 method.	 It	 rather	

addresses	several	dimensions	of	performance	using	multiple	methods	like	Ratio	

Analysis,	 DEA,	 Malmquist	 Index	 and	 Regression.	 Performance	 of	 Islamic	 and	

conventional	banks	is	compared	using	parametric	and	non‐parametric	statistical	

tests	 of	 significance.	 This	 study	 conceptualizes	 performance	 as	 combination	 of	

efficiency	 and	 effectiveness.	 Total	 Factor	 Productivity	 change	 is	 further	

decomposed	 into	 subcomponents.	 Tobit	 regression	 is	 applied	 to	 estimate	

determinants	of	change	in	efficiency,	effectiveness	and	performance.	This	study	

analyzes	2004	 to	2009	 financial	data	of	 all	 the	 Islamic	 and	conventional	banks	

working	in	Pakistan.	However,	to	find	out	determinants	of	profitability	this	study	

analyzes	 the	 quarterly	 data	 of	 Meezan	 Bank,	 which	 is	 the	 pioneer	 full‐fledged	

Islamic	bank	of	Pakistan.		

Islamic	 banks	 outperformed	 conventional	 banks	 in	 terms	 of	 financial	 ratios	 of	

capital	 adequacy,	 asset	 quality,	 liquidity,	 asset	 turn	 over	 and	 risk.	 However,	

performance	 of	 conventional	 banks	 has	 been	higher	 in	 terms	of	DEA	 scores	 of	

efficiency	and	effectiveness.	Although	both	the	types	experienced	decline	in	TFP	

Malmquist	index,	yet	no	significant	difference	in	performance	pointed	out.	Bank	

specific	 factors	 cause	 variation	 in	 efficiency	 whereas	 market	 specific	 and	

macroeconomic	 indicators	 affect	 effectiveness	 significantly.	 Liabilities,	 capital,	

overhead	 expenses	 and	 earning	 assets	 have	 positive	 impact	 on	 profitability.	

Deposits,	service	income	and	financing	are	inversely	related	with	profitability	of	

Islamic	banks.		
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1 CHAPTER 1  INTRODUCTION 

INTRODUCTION 

Evaluation of banking performance is important for the all the concerned parties of 

this sector viz. clients, bank managers, shareholders, regulators. Taking into account 

the critical positioning of financial institutions in an economic system, numerous 

scholars have investigated the performance of these institutions in recent past. 

Majority of these studies, however, are related to the conventional banks working in 

developed countries. Limited work has been done to analyze performance of financial 

institutions in developing countries. Very few researchers have even selected Islamic 

financial institutions as their area of interest until now and, most of these studies are 

limited in nature because they covered only one aspect of performance i.e. efficiency. 

Embracing multiple dimensions of performance under the holistic approach, general 

objective of our study is to provide an analysis of the performance of Islamic financial 

institutions. Using multiple parameters, this study will measure, and compare the 

performance of Islamic and conventional banks working in Pakistan. We expect 

significant difference in the performance of Islamic and conventional banks. Ratio 

analysis and DEA scores will be the two chief procedures used in this study for the 

performance comparison. Productivity will be computed to analyze any progress or 

decline in the performance of two groups over the time. The difference in 

performance of Islamic and conventional banks will provide guidelines for the policy 

makers to improve.  

Performance of banks may depend upon multiple factors; banks management controls 

some of them while others are beyond its control. We expect that these internal and 

external factors have significant impact on the multiple performance parameters. 
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Hence, we will extend our analysis by regressing set of bank specific, market specific 

and macroeconomic determinants on performance scores obtained in first stage. 

STATEMENT OF THE PROBLEM 

Although there is widespread and increasing popularity of Islamic financial products 

among the Muslim (and even non-Muslim) clients world over, relatively young and 

small Islamic banks are facing threats of survival due to immense competition with 

the long-established, large and strengthened conventional banks. Performance 

improvement is the only option available for Islamic banks to survive and shine. They 

need to identify their problem areas and sources of performances variations.     

MOTIVATION FOR THE PROBE INTO PERFORMANCE 

Recent economic history of the world has established that economic stability, growth 

and development of any country are dependent on the strength and effectiveness of its 

financial sector which directs for the optimum allocation of financial resources. Being 

the integral part of the financial system, banking sector plays very important role of 

intermediation between the savers and the investors. It is banking sector, which is 

responsible for the arrangement of funds to the investors for the ongoing and new 

projects along with providing savers an opportunity to earn profits on their sacrifice of 

the current consumption. Efficient working of a financial institution leads ultimately 

to macroeconomic stability through optimum allocation of financial resources and 

works as catalyst for macroeconomic growth. Contemporary international financial 

crisis resulted in failure of thousands of financial institutions world over. Liquidity 

crunch and other related issues created immense problems for almost all the financial 

institutions in all the parts of the world. Performance evaluation of the financial 

institutions has been a critical issue since long not only amongst academic economists 
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but also amongst the bank regulators due to significant importance of financial sector 

in overall economic structure of a country. 

Pointing out the vital importance of performance analysis for different stakeholders, 

Samad and Hassan (1999) described that “In a competitive financial market, bank 

performance provides signal to depositor-investors whether to invest or withdraw 

funds from the bank. Similarly, it flashes direction to bank managers whether to 

improve its deposit service or loan service or both to improve its finance. Regulator is 

also interested to know for its regulation purpose”. 

Banking performance is a matter of deep concern for all the stakeholders: depositors, 

investors, regulators, management, shareholders, employees, business community and 

society as a whole. Profitability and performance of banks for the guaranteed return 

on their deposits is grave concern for them, though security of principle amount is the 

first priority of depositors. Since share prices of listed companies are related closely 

with their performance, shareholders and investors monitor bank performance for 

prompt and optimum decision-making regarding speculation of shares. Both the 

management and employees are highly concerned about the performance because they 

know that profitability and growth of the firm will also result in surge of their 

personal benefits in the form of higher dividends, bonuses and salaries. On the other 

hand, even they can lose their jobs in case of failure or bad performance of banks. 

Regulators (central bank and other agencies) are concerned about the security of 

deposits of public and the smooth working of financial system in order to maintain 

public confidence.  It is the fundamental responsibility of regulator to closely monitor 

the performance of banks by using ‘early warning system’ to take prompt actions in 
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case of any potential damage to the system (Desa, 2003). Performance of banks is a 

matter of interest for business community and society as a whole, as better 

performance of banking sectors leads to economic prosperity of the country whereas 

failure of banking system creates chaos in society. Efficiency analysis of banking 

sector may lead to reduction in cost of financial product and transaction and hence 

enhance welfare of society through availability of cheaper funds. Graddy and Kyle 

(1980) identified the significant relationship between bank performance and 

simultaneity of financial decision-making. Improved efficiency of banks bring 

stability in financial system and inefficiency is a threat for the system (Mohan, 2002). 

Economic development and stability depend on growth and efficiency of financial 

sector of a country (Al-Jarrah and Molyneux, 2005).  

As far as the Islamic banking is concerned, quest for performance monitoring is 

highly required regarding its awareness, as it is passing through its phase of infancy. 

Weak confidence of public in this relatively new and unstable system may be 

enhanced through better performance. Although size of Islamic banking assets is still 

a fractional part of total assets of huge conventional banks of the world, yet, Islamic 

banks are progressing at the double-digit growth rate when the conventional banks are 

facing crisis, especially in the West. As Islamic banks are competing with their 

conventional counterparts for their survival and growth, so their monitoring and 

comparison is vital for the identification of any potential crisis, in case of poor 

performance, and to highlight the success of Islamic banking when they are 

performing excellently. Empirical measurement of performance and its comparison 

with other banks enables shareholder, depositors, borrowers, policy makers and 

controlling authorities to rank banks and then take rational decisions. 
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In recent years, Islamic banks have become integral part of financial system of 

Pakistan; their growth and stability ultimately coincides with the entire system. Pure 

Islamic banks work as role model for the conventional banks (having Islamic 

windows) and hence affect their performance as well. With an incessant increase in 

Islamic banking ventures and branches, competition between conventional banking 

and Islamic banking is increasing. This has also given birth to the need of relative 

performance measurement for the comparison. Majid (2010) argue that existence of 

tough competition motivates both groups to improve for the sake of their survival, and 

achievements of objectives. Therefore, we found strong reasons to evaluate 

performance of Pakistani Islamic banks in comparison with their conventional 

counterparts. Apart from the comparative analysis, this study will attempt to explore 

the determinants of performance and hence suggest some useful policy implications 

for the administration to improve their performance.     

As far as the issue of methodology is concerned, performance of banks has been 

evaluated by using numerous methods- in previous researches. Most ancient and 

traditional method is the use of financial ratios. Based on these ratios, average or 

‘benchmark’ values are calculated for various performance criteria e.g. profitability, 

liquidity, solvency etc. Then individual scores of each bank are compared with these 

benchmarks to infer its relative performance.  

Contrary to ratio analysis, Frontier Approach does not use average ‘benchmark’ but 

compares the performance of each bank with the best-achieved value of that system. 

Frontier approach is more suitable in dynamic management and environmental 

conditions. Contrary to an overall average in case of panel data, performance of each 
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unit is compared with the best performer in each period as different frontier is created 

for each time span highlighting the significant changes in the sector. Frontier 

approach may be further segregated into two categories: parametric and non-

parametric. Parametric approach is econometric in nature. It assumes functional form 

for the production process and measures (in) efficiencies from error term. Non-

parametric approach is linear programming based deterministic method. There are 

number of alternate methods available for performance measurement under both 

parametric and non-parametric approaches. Data Envelopment Analysis (DEA) is the 

most popular and widely used method of non-parametric approach. It has many 

advantages over traditional regression based analytical methods which evaluate 

performance relative to average performance (Sufian and Majid, 2008).  

Production approach and Intermediation approach are the two major categories related 

with the perception about banking sector process. Production approach assumes that 

labor, capital and other resources produce deposits whereas intermediation approach 

assumes that banks provide intermediation services to convert deposits into loans and 

other earning assets. 

There is a vacuum in research on banking sector performance as almost all the studies 

adopted only one method, either ratio analysis (Frei, Kalakota, Leone and Marx 

(1999);  Alam, 2001; Fernandez, Gascon and Gonzalez, 2002) or frontier approach 

(Drake, 2001; Casu and Molyneux, 2003; Yudistira, 2004; Fethi and Pasiouras, 2010). 

Some other studies have attempted to explore determinants of efficiency but ignored 

ratio analysis. Therefore, it is vital to conduct multidimensional analysis under the 

holistic approach. 
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Most of the previous studies, conducted in developed countries, are based on the data 

purchased from Bankscope database. This database presents data on the conventional 

banking standards so it is questionable to use the same data for performance 

comparison of Islamic and conventional banks (Batchelor, 2005) whereas our study 

uses actual data of Islamic and conventional banks derived from audited financial 

reports of each banks. Although several banking (pure Islamic banks, conventional 

banks with Islamic branches) and non-banking financial institutions (Islamic mutual 

funds, Mudarabas and Islamic Takaful companies) are operating in Pakistan under the 

Shariah principles, this study is limited to the performance comparison of Islamic 

banking sector viz-a-viz conventional banks. 

OBJECTIVES OF THE STUDY 

The overall objective of this study is to analyze performance of Islamic banking in 

Pakistan during 2004 to 2009. However, specific objectives of this study are listed as: 

i. To describe ideological differences in Islamic and conventional finance; and 

provide an overview of the current and historical status of Islamic (and 

conventional) banking in Pakistan.  

ii. To provide a detailed literature review on the performance of financial 

institutions with reference to adopted methodologies. Review on performance 

analysis of Islamic banking will be provided distinctly. 

iii. To compare performance of Islamic and conventional banks of Pakistan 

during 2004 to 2009 using number of ratios representing alternate performance 

criteria and applying various statistical tests of comparison.  
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iv. To find out determinants of profitability of Islamic banks using regression for 

time series analysis. 

v. To calculate DEA indexes of banks for two models namely efficiency model 

and effectiveness model. These indexes will be further decomposed to 

compute pure technical efficiency and scale efficiency. 

vi. To compare performance of Islamic and conventional banks on the grounds of 

DEA efficiency and effectiveness scores.  

vii. To provide measures of input and output slacks of each Islamic banks for each 

year (in case of inefficiency). 

viii. To compute DEA based Malmquist Indexes for each bank to explore total 

factor productivity change over the time. This index will be further 

decomposed into technical change index, efficiency change index, pure 

efficiency change index, and scale efficiency change index to isolate their 

corresponding effects.  

ix. To compare performance of Islamic and conventional banks in terms of total 

factor productivity Malmquist Index, technical change index, efficiency 

change index, pure efficiency change index and scale efficiency change index. 

x. To explore bank specific, market specific and macroeconomic determinants of 

the differences in performance of Islamic banking, in order to suggest policy 

implications for performance improvement. 
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RESEARCH QUESTIONS 

Question No. 1: Is there any difference in overall and year-by-year performance of 

Islamic and conventional banks in Pakistan during 2004 to 2009, with reference to 

financial ratios and DEA indexes? 

Question No. 2: What are the various internal and external factors that influence 

profitability of Islamic banks? 

Question No. 3: Is there any difference in total factor productivity growth of Islamic 

and conventional banks in terms of Malmquist index? In addition, what components 

are responsible for this difference? 

Question No.4: What is the influence of various factors on the performance of Islamic 

banks? 

SIGNIFICANCE OF THE STUDY 

This study is imperative in nature because of the quest towards performance analysis 

of banking sector in the contemporary financial sector conditions of developing 

countries generally and Pakistan specifically. This study may become a valuable 

document as empirical performance measurement and analysis of banking sector is 

helpful to all the stakeholders in their decision-making.  

Governments and regulatory authorities may visualize the impacts of their policies on 

the performance of banks and hence for the broader interests of economy they can 

readjust these policies for strengthening of financial sector. Similarly, we believe that 

this research will provide banks management opportunities to compare their 

performances with their counterparts and therefore, design their strategic moves to 
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overcome their weaknesses. They will also be able to identify and control factors, 

which are responsible for any decrement in their profitability, efficiency, effectiveness 

and performance. This study will help shareholders in making decisions about their 

policies. This study will provide clients a guideline for the selection of robust and 

progressive banks, having minimum risk of any default.   

This research will also be valuable for scholars and academicians as it might 

contribute in enhancement of knowledge base in the field of financial sector 

performance analysis and its relevance with monetary and macroeconomic policies. 

To the best of our knowledge, this study is first of its kind because no other research 

has been done so far on the determinants of Islamic banking performance in Pakistan. 

Moreover, this research will have a unique feature of combining multiple 

methodologies for performance evaluation e.g. ratio analysis, DEA, Malmquist index 

and regression for the exploration of determinants. 

LIMITATIONS OF THE STUDY 

This study addresses the issue of performance analysis of Islamic banks in Pakistan 

applying ratio analysis, DEA, Malmquist index and regression methods. However, 

several aspects remain untouched because of time and other constraints. We focus on 

financial aspect of performance, and process only financial data collected from annual 

reports. This study does not have any concern with the religious or ideological debate 

on legality of Islamic finance. Although customer and employee satisfaction are key 

elements of performance, we have not collected primary data on satisfaction due to 

problem of combining time series data with single point data. This study also has 

limitation of sample selection. We compare the performance of Islamic and 

conventional banks in Pakistan only. Cross-country and inter region comparison is not 
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carried out. Study period ranges from 2004 to 2009 only, because of commencement 

of Islamic banks in Pakistan after 2002. Determinants of TFP change, scale 

efficiency, and other elements of performance were not explored. Because of small 

sample size of Islamic banks, we were unable to apply any Artificial Intelligence 

method for categorization of banks with respect to their potential performance and 

hence could not identify prospective failures. 

Another limitation of this study is that it focuses only on banking sector. Other 

Islamic financial institutions e.g. Takaful (Islamic insurance), Mudarabah, mutual 

funds, investment companies etc. are not included in this study due to several 

unavoidable reasons. These financial institutions are relatively new and don’t have 

any standardized pattern of financial reporting. On the other hand, Islamic banks 

report their financial results on a standardized format prescribed by the State Bank of 

Pakistan. Sufficient sample size in Islamic banking is available, for empirical analysis 

requirements of this study. 

Above-mentioned limitations of this study provide potential for further research on 

this issue. Consumer satisfaction may be investigated as a major element of 

performance. Sample of the research may be expanded to compare performance of 

Pakistani Islamic banks with other countries and regions. Many other bank specific, 

market specific and macroeconomic factors may be explored as determinants of 

performance. Selection of input, output variables in DEA method should be critically 

analyzed and some precise modus operandi be devised to include any specific variable 

in the model.    
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ORGANIZATION OF THE STUDY 

After this introductory chapter, next chapter is about overview, history and current 

status of Islamic banks. Chapter 3 is related with literature review on performance of 

financial institutions. Chapter 4 presents theoretical framework of the study. Chapter 

5 is about methodological issues related to performance evaluation. Chapter 6 

provides detail of models and variables selected in different methods of performance 

analysis. Chapter 7 is about empirical results on ratio based performance comparison 

between Islamic and conventional banks. This chapter also includes regression based 

results on determinants of profitability. Results on DEA based efficiency scores and 

total factor productivity growth along with comparison between two types of banks 

are provided in Chapter 9. Finally, Chapter 10 concludes the results and suggests 

policy recommendations.  
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2 CHAPTER  2  ISLAMIC BANKING IN PAKISTAN:   

AN OVERVIEW 

INTRODUCTION 

The objective of this chapter is to describe fundamental concepts of Islamic finance 

along with brief history of conventional and Islamic banking. Different modes and 

products of Islamic finance are explained briefly to provide an introduction. This 

chapter also presents an overview of the historical and current status of Islamic 

banking in Pakistan.  

BANKING HISTORY OF THE WORLD 

Ancient history of the world unfolds that in early ages temples were considered to be 

the safe and sacred places for storing valuables - specially grain, gold, silver and other 

metals.  In 18th century BC priests used to offer loans. Code of Hammurabi is 

considered to be the first formal law for financial services. In Roman Empire and 

ancient Greece, moneylenders used to provide services for loans, deposits and 

investments along with converting money into local legal tender. Extended travelling, 

across the continents- during Crusades and flourished international trade, emphasized 

the need of financial services institutions. However, these financial services were 

provided majorly by churches and were strictly interest free under the influence of 

Christianity that prohibited extra payback. Valencia and Florence were the first cities, 

which awarded interest a legal status in 1217 and 1403 respectively; and Florentine 

bankers started offering loans in Europe on interest basis. These Florentine bankers 

used to sit for financial transactions on benches covered with green cloth; that is why 

today’s word “Bank” is derived from Italian word Banco which means bench 

(Schoon, 2009).  
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BANKING HISTORY OF PAKISTAN 

The areas comprising of Pakistan had only 10 to 12 % of bank credit/ deposit of un-

divided India. Only 500 branches, out of 3500 bank branches of united India, were 

operating in this region. HBL is the only bank, existing in current scenario, which was 

established in 1941 before independence of Pakistan. It shifted its head office from 

Bombay to Karachi after independence. MCB and NBP were established in 1948 and 

1949 respectively. SBP (State Bank of Pakistan) was inaugurated in 1948 as the 

central bank of Pakistan. In 1974, banking sector of Pakistan was nationalized. 

However, this policy was reverted in 1991, and denationalization and deregulation 

brought very positive effects on banking industry. From 2000 onward, there has been 

a tremendous growth in this sector. More than 50 banks are currently working in 

Pakistan. 

HISTORY OF ISLAMIC BANKING 

There are different types of legal modes of financing, which remained in practice in 

Islamic history. Mudarabah and Musharakah are the most primitive ones. Prophet 

Muhammad (Peace Be Upon Him) himself practiced Mudarabah agreement with 

Hazarat Khadija (May Allah Be Pleased With Her). Many Muslims used to do 

business on Musharakah basis at that time. Deposit acceptance, on the basis of trust, 

was a type of banking activity practiced in the early days of Islam. Even non-Muslims 

and rivals of Islam used to deposit their valuables with Prophet Muhammad (Peace be 

upon Him) and Abu Bakr Sedique (May Allah be pleased with Him). People also used 

to deposit their valuables with Syedna Zubair bin Awwam (May Allah be pleased 

with Him) in trust. But he accepted these as loan not as trust, so that he may remain 
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responsible of returning even in case of damage and able to use them in his own 

business.  

The earliest references to the reorganization of banking on the basis of profit sharing 

rather than interest are found in Qureshi (1946), Siddiqi (1948) in the late forties, 

followed by more elaborate exposition of Mawdudi ([1950]1961) and Ahmad (1952). 

Muhammad Hamidullah in his 1944, 1955, 1957 and 1962 speeches proposed a 

banking system based on the concept of Mudarabah (profit and loss sharing). 

First International Conference on Islamic Economics in Mecca held in 1976. Ahmad 

El Najjar established pioneer saving bank on the basis of profit sharing in the 

Egyptian town of Mit Ghamr in 1963. This experiment led to the creation of the 

Nasser Social Bank in 1971 under the control of Egyptian government. Although the 

bank is still active, its objectives are more social than commercial. Inspired from the 

idea of Nasser Social Bank, a group of Muslim businesspersons established the first 

private interest-free bank: the Dubai Islamic Bank in 1975. However, the UAE and 

Kuwait governments also contributed 20% and 10% respectively (Iqbal and 

Molyneux, 2005). The Islamic Development Bank, an inter-governmental bank 

established in 1975 as a result of Conference of the Finance Ministers of the Islamic 

Countries held in Jeddah, in 1973. Two more private banks were founded in 1977 

under the name of Faisal Islamic Bank in Egypt and the Sudan. In the same year the 

Kuwaiti government set up the Kuwait Finance House. Bahrain Islamic Bank was 

licensed in l979 by the Bahrain government and now Bahrain has largest number of 

Islamic financial institutions (26 Islamic banks and financial institutions). Jordan 

Islamic Bank for Finance and Investment is operating since September 1979. Despite 
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the fact that initially Islamic banking was concentrated in Middle East, other countries 

like Malaysia, Iran, Pakistan and Sudan have also demonstrated penetration of Islamic 

banking. Pakistan's approach has been cautious and deliberate, but in Iran, on the 

other hand, the Islamic revolution permitted a very rapid process of Islamization 

(Khan and Mirakhor, 1990). The first Islamic financial institution in Malaysia was the 

Muslim Pilgrims Savings Corporation, set up in l963 to help people save for 

performing hajj whereas the Bank Islam Malaysia Berhad (BIMB) was established in 

July 1983 (Samad and Hassan, 1999). 

2.1.1 Islamic Banking in the World 

Where conventional banking today is facing challenges due to international financial 

crisis, Islamic banking is growing at a wonderful rate of 15 % globally (Rosly, 2005). 

This extra ordinary growth has encouraged conventional banks world over to offer 

this type of banking in “Islamic windows”. Giant banking groups are leading this 

move. Citi Corp. has opened Citi Islamic Investment Bank in Bahrain. In USA, UK, 

Germany and several other developed countries, conventional banks including Citi, 

HSBC and Chase Manhattan have started Islamic banking operations. Even many 

multinational corporations including IBM and General Motors are adopting Islamic 

leasing for their financial needs (Samad, Gardner and Cook, 2005). 

Islamic countries, on the other hand, have incredible potential of Islamic banking 

growth. In Malaysia, Islamic banking has gained tremendous position with 20 % 

market share and 19 % growth rate in assets (Sufian and Majid, 2008). Iran and Sudan 

have converted their entire banking system on Islamic mode.  
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2.1.2 Islamic Banking in Pakistan 

Foundation for the establishment of Islamic financial institutions is provided in 

Article 38(f) of the Constitution of the Islamic Republic of Pakistan of 1973 that 

emphasizes the state to eliminate Riba as soon as possible. In 1977-78, after the 

takeover of Zia ul Haq, Islamic banking started in Pakistan with the elimination of 

interest from specialized institutions. In 1980, Council of Islamic Ideology (CII) 

presented report on elimination of interest. Participation Term Certificate (PTC) was 

introduced as a new interest free instrument. Mudarabah companies were allowed to 

introduce Mudarabah certificates in financial market, under an ordinance.  In 1985, 

commercial banks converted their saving accounts from interest based to profit and 

loss based. However, in 1991 Federal Shariah Court declared interest based banking 

practices in Pakistan as Un-Islamic. Commission for Transformation of Financial 

System established in State Bank of Pakistan in order to the establishment of legal 

structure for the Islamization of banking system of Pakistan. 

Al-Meezan Investment Bank was established in 1997 to provide Riba free financing. 

In 1999, The Shariah Appellate Bench of the Supreme Court of Pakistan rejected the 

appeal of Government of Pakistan against the decision of Federal Shariah Court. 

Government decided to promote Islamic banking as a parallel to conventional system 

gradually.  Al-Meezan Investment Bank was converted into full-fledged Islamic bank: 

Meezan Bank Limited, under the first ever Islamic banking license issued in Pakistan 

in 2002.  Being pioneer in Islamic banking in Pakistan, Meezan Bank Limited has 

reflected tremendous growth in all the dimensions of banking till now. Till 2008, it 

had expanded its branch network up to 202 branches and 279 sub branches in 54 cities 

of Pakistan; acquiring 42% share of branch network, 33 % share of assets and 37 % 
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share of deposits of Islamic banking industry in Pakistan (State Bank of Pakistan, 

2008).  

Table 2.1 Islamic banking branch network in Pakistan 

Pure Islamic Banks Branches 
(+ Sub 

branches)

Conventional Banks with 
Islamic Branches 

Islamic 
Branches (+ 

Sub branches) 

Al Baraka Bank (Pakistan) Limited 29 Askari Bank Limited 29 (+2) 

Bank Islami Pakistan Limited 70 (+32) Bank Al-Habib Limited 8 

Dawood Islamic Bank Limited 42 (+8) Bank Alfalah Limited 65 

Dubai Islamic Bank Pakistan 
Limited 

36 Habib Bank Limited 12 

Emirates Global Islamic Bank 
Limited 

58 (+2) Habib Metropolitan Bank Limited 4 

Meezan Bank Limited 202 (+3) MCB Bank Limited 13 

    National Bank Of Pakistan 8 

    Soneri Bank Limited 6 

    Standard Chartered Bank 
(Pakistan) 

15 

    The Bank of Khyber 19 (+3) 

    The Royal Bank of Scotland 3 

    United Bank Limited 5 

Total 437 (+ 45) Total 197 (+5) 

Grand Total 684     

Source: State Bank of Pakistan (2010) 

Till September 2010, Meezan Bank Limited, Al Baraka Bank (Pakistan) Limited1, 

Dawood Islamic Bank Limited, Bank Islami Pakistan Limited and Dubai Islamic 

Bank Pakistan Limited are full-fledged Islamic banks while twelve local and foreign 

banks have established 197 Islamic branches in addition to 10 Islamic sub branches. 

                                                 
1 Emirates Global Islamic Bank has been working as full-fledged Islamic bank until Oct 2010. 
Afterwards, it merged  into Al Barka Islamic Bank (Pakistan) Limited.   
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Total number of Islamic branches has increased from 17 in 2003 to 684 in 2010 with a 

growth rate of 3900 % in almost seven years.    

As Islamic banks are in infancy stage, their market share is still very low. 

Nevertheless, it is important to note that they have achieved tremendous growth in last 

seven years, from 0.5 % in 2003 to 6.4 % in 2010.  Year to year growth shows that 

there was 283.5 % increase from 2003 to 2004. More than 30 % increase is 

maintained till 2010. Total assets of Islamic banking in Pakistan have reached up to 

Rs. 424 Billion. Similarly, deposits of Islamic banks are increasing by 6.7 % and 

financing and investment by 4.6 %. 

Table 2.2 Assets, Deposits and Financing of Islamic Banking in Pakistan 

  Dec-
03 

Dec-
04 

Dec-
05 

Dec-
06 

Dec-
07 

Dec-
08 

Dec-
09 

Sep-
10 

Total Assets 13 44 72 118 276 276 366 424 

% age of Banking 
Industry 

0.5 1.4 2.1 2.9 4.2 4.9 5.6 6.4 

 Growth (YoY)   283.5 63.6 65.3 73.1 34 32.7 31.2 

Deposits 8 30 50 83 202 202 283 338 

% age of Banking 
Industry 

0.4 1.2 1.9 2.8 4.1 4.8 5.9 6.7 

 Growth (YoY)   275 66.7 68 75 37.4 39.9 38.2 

Financing & Investment 10 30 48 72 186 187 226 233 

% age of Banking 
Industry 

0.5 1.3 1.8 2.4 3.6 4.4 4.5 4.6 

 Growth (YoY)   200 60 52.1 89 34.4 21.3 17.7 

Source: State Bank of Pakistan (2010) 

DIFFERENCE IN CONVENTIONAL AND ISLAMIC BANKING 

Sources of income of conventional banks are interest spread and income from off 

balance sheet activities. Interest spread is the difference between the interest charged 

on loans, and the interest paid on deposits whereas income from off balance sheet 

activities includes service income, brokerage and fee income. On the other hand, 
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Islamic banks earn revenue from the profit sharing financing, and pay profit share to 

the depositors. Fee income for different services is an important source of income of 

Islamic banks. Depositors are not guaranteed a specific pre-determined interest 

income on their deposits, rather they become shareholders of bank or any specific deal 

(Al-Omar and Abdel-Haq, 1996). Islamic banks are not allowed to finance any Haram 

(illegal with reference to Islamic rules) business; no matter how profitable it is. 

2.1.3 Principles of Islamic Banking and Finance 

Given that basic sources of Islamic jurisprudence are Quran, Sunnah, Qiyas and 

Ijtehad; Islamic finance is also based on the principles derived from these sources. 

Islamic banking and finance is based on the following principles (Samad, et al., 

2005): 

I. Strict prohibition of Riba (interest) in every transaction 

II. Compulsory payment of Zakat  

III. Prohibition of speculation and extreme risk (Gharar) 

IV. Strict prohibition of production and consumption of Haram (illegal) 

commodities  

2.1.4 Prohibition of Riba (Interest) 

Prohibition of interest is the core of Islamic financial system. Chapra (2000) and Dar 

and Presley (2000), among others, highlighted the reasoning of interest prohibition 

and need for profit and loss sharing in Islamic finance.  
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“Riba” is any addition or increase and it may be described as “any excess 

compensation without due consideration”.  Islamic Shariah has pointed out two types 

of interest Riba Al-nasi’ah and Riba Al-fadl. First type is advance fixing of extra 

payment whereas, second is related with hand-to-hand selling and purchasing with 

extra payment; but there is no exception in prohibition for both types because first 

type uses money as a source of earning rather than a medium of exchange, and second 

may cause injustice and exploitation. Former is the basic type of Riba, it is related to 

any predetermined amount additional to the principal paid by borrower. It is also 

known as Riba Al Quran, as identified in Quran. Lateral type is extra amount during 

the selling process achieved without consideration; also known as Riba Al Hadees, for 

its declaration in Hadees (Usmani, 2002b).   

Motivation for the modern banking business relies on interest earning. Whereas, due 

to its adverse implications on society, interest has been condemned by foremost 

thinkers in human history and by all divine religions including Judaism and 

Christianity (Iqbal and Molyneux, 2005). Old testaments belonging to previous 

prophets did contain instruction about the prohibition of Riba (e.g. Exodus 22:25, 

Deutronomy 23:20 and Proverbs 28:8). Aristotle was the first among the scholars to 

advocate prohibition of interest (Ghannadian and Goswami, 2004). 

Quran being the main source of Islamic jurisprudence, emphasizes, in number of 

verses, the prohibition of Riba and warns Muslim about the consequences of not 

abiding. Several Quranic verses provide unambiguous verdict on the prohibition of 

Riba. At one hand these verses clearly describe horrible consequences of interest 
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earning and at other hand differentiate legal and illegal types of earnings i.e. trade and 

interest.   

 “Those who benefit from interest shall be raised like those who have been driven 

to madness by the touch of the Devil; this is because they say: “Trade is like 

interest” while God has permitted trade and forbidden interest.” Surah Albaqra 

(2:275) 

“O ye who believe! Be afraid of Allah and give up what remains (due to you) 

from Riba (usury) (from now onwords) if you are (really) believers” Surah 

Albaqra (2:278). 

“And if you do not do it, take notice of war from Allah and His messenger! But if 

you repent, you shall have your capital sums. Neither should you commit injustice 

nor should you be subjected to it.” Surah Albaqra (2:279). 

“And that which you give in gift (loan) (to others), in order that it may increase 

(your wealth by expecting to get a better one in return) from other people’s 

property, has no increase with Allâh; but that which you give in Zakât (sadaqa - 

charity etc.) seeking Allâh’s Countenance, then those, they shall have manifold 

increase” Surah Ar-Rum (30:39). 

“That they took riba (usury), though they were forbidden and that they devoured 

men’s substance wrongfully – We have prepared for those among men who reject 

faith a grievous punishment” Surah An-Nisa (4:161).  

“O believers take not doubled and redoubled interest, and fear God so that you 

may prosper. Fear the fire which has been prepared for those who reject faith, 
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and obey God and the Prophet so that you may receive mercy” Surah Al ‘Imran 

(3:130-2).  

A number of Hadith, in addition to above-mentioned verses of Quran, categorically 

deny interest as legitimate business mode. Islamic scholars including Siddiqi (2004) 

and Saeed (1996) provide a number of reasons for its prohibition. The most important 

reason which is emphasized by scholars is that it is unfair (zulm). Interest-based loans 

have a persistent tendency in favor of the rich and against the interests of the common 

people. 

Interest free financial system can play role in stability of international economy. 

Many scholars today, consider interest as the main reason of international economic 

crisis and business cycles; although economic development of a country is 

acknowledged to be directly related with the performance of interest based 

conventional banking in previous literature (Zaher and Hassan, 2001). Muslim 

scholars condemn interest due to not only religious faith and beliefs but they have 

provided reasoning on economic grounds in current scenario. Some of the economic 

rationale may be listed as (Zaher and Hassan, 2001): 

I. Productivity and soundness of project is the primary motive behind allocation 

of funds rather than fixed return of conventional banking, so the efficiency of 

capital allocation is improved.  

II. Islamic financial system is a mean to eradicate unjust disparity in society 

through equitable distribution of wealth.  
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III. While conventional banking finance only those projects which describe high 

expected returns, unemployment may be cured with increase in number of 

projects initiated on profit sharing basis.   

IV. Liquidity to equity holders can be improved through introduction of profit and 

loss basis financial market for trading of stock and investment certificates.  

V. Inflation is a problem of economy, caused by extra supply of money only to 

earn interest; Islamic finance can limit excessive borrowing and extra risk by 

funding only to projects based on profit and loss.   

VI. Careful monitoring of projects by both the borrower and the lender leads to 

efficient use of scarce resources. 

VII. It carries adverse effects on production and allocation of resources as well as 

on distribution of wealth.  

2.1.5 Islamic Economics and Finance Defined 

Differentiating Islamic finance from capitalistic system, Usmani (2002a) describes 

distinctive features of Islamic mode of financing. Capitalism relies on interest based 

financing of the financial institutions in the form of paper money, but “Asset-backed” 

financing is the fundamental aspect of Islamic finance. Money is considered only a 

medium of exchange without having any intrinsic value in its. There is no profit in 

exchange of identical units of money as all the units of same value are necessarily 

same. However, profit through exchange of currency for some other intrinsic value 
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commodity is allowed. Islamic finance is related to real non-liquid assets and 

inventories.  

Muslims in the modern world are facing a dilemma. Interest has been declared as 

illegitimate- strictly and clearly- on the one hand. It has become the foundation of 

current economic and financial system on the other hand. As Islam does not impede 

the use of capital for earning profit in legal ways, contemporary Muslim scholars have 

conducted detailed studies on theoretical and practical aspects of Islamic mode of 

financing to provide an opportunity of progress and growth to the Islamic society. In 

Capitalism, interest is the earning and reward of capital when used in production 

process, but Islamic economic system points out profit as reward. One can use capital 

to earn profit by: a) investing capital in private business venture, b) sharing profit in 

partnership or c) earning rental (Moin, 2008; Usmani, 2002b).  

While there is substantial difference in the working mechanism of conventional and 

Islamic banking, a general perception about Islamic banking is the limitation on the 

number and range of available products due to prohibition of interest and constraints 

of Sahriah principles. Islamic banking, actually, has provided customers an alternate 

providing ethical banking. Conventional banks may learn ideas of new products and 

processes rather than feeling threat of competition (Majid, 2010).      

Chapra (1996) defines Islamic economics as a body of knowledge for the allocation 

and distribution of scarce resources with the objective of human welfare under the 

conformity of Islamic principles, without causing any macroeconomic and ecological 

imbalances. Islamic banking and finance is an instrument for the achievement of 

objectives of Islamic economic system through the distribution of financial resources 

on the basis of justice, and eradication of concentration of wealth.  
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People dealing with Islamic banks as a depositor are not only the clients of Islamic 

banks, but also possess some ownership rights (Dar and Presley, 2000). Similarly 

Islamic bank becomes partner of the business of borrower. In both the cases, both 

parties share profit and loss. Through this sharing of profit and loss, relationship of 

financial trust is created (Yudistira, 2004).   

MODES OF ISLAMIC FINANCING: 

Dar (2003) identifies four major classes of Islamic financial products: 

a) investment-based 

b) sales-based 

c) rent-based 

d) service-based 

Islamic banks working in many countries are offering variety of products in relevancy 

of their corresponding commercial and cultural requirements. But these products are 

developed on the underlying principals of Islamic philosophy. These products may be 

categorized into following major modes of Islamic financing (Usmani, 2002b; Zaher 

and Hassan, 2001): 

2.1.6 Investment Based Financing 

2.1.6.1 Mudarabah	

In Mudarabah, financier (any person or bank), called Rab-ul-Maal, provides capital to 

an agent (Mudarib) for any business project. Agent provides his labor and expertise, 
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and is responsible for running the business, and financier has no role in management; 

hence also known as trust financing. Profit is shared on any mutually agreed ratio but 

no fixed income is guaranteed. In case of loss, bank loses its investment while 

entrepreneur looses the reward for his effort. Financier is not responsible for more 

than its capital. Agent, however, may be forced to pay the loss if it is proven that his 

negligence was the cause of loss. It is similar to the limited partnership in Western 

business, which is suitable for short-term projects. Mudarib works in the capacity of 

partner, agent and trustee of the financier being liable for the loss due to some 

carelessness or malpractice.  

2.1.6.2 Musharakah		

Musharakah is the combination of Shirkah and Mudarabah. Shirkah means sharing or 

partnership which may be in property (Shirkat-ul-Milk) or by contract (Shirkat-ul-

Aqd). In Musharakah, akin to equity stake joint venture, two parties combine capital 

for a business project; business is run under the supervision of one or both the parties; 

and profit or loss is shared on any predefined ratio whereas this ratio may not be 

similar to the capital contribution. Financier is not ensured of any fixed rate of return 

rather actual profit is divided. Financier may also suffer loss; however, distribution of 

loss is based on equity share. Both the parties may combine in management of 

business and posses unlimited liabilities.  

Working of Islamic banking is a blend of Shirakah and Mudarabah where depositors 

are financier or Rab-ul-Maal and bank is Mudarib on one hand while shareholders of 

bank become partners of depositors on the other hand.  Shareholders are Rab-ul-Maal 

when they pool capital and Mudarib when depositors hand over their capital to the 
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bank. They get share from profit in both the capacities i.e. share based on their equity 

capital (as Rab-ul-Maal) and on partnership with depositors (as Mudarib). Depositors 

get profit share with reference to their role as Rab-ul-Maal. 

2.1.6.3 Diminishing	Musharakah:	

 In this mode of financing, financier and client are involved in a partnership 

agreement for any project (purchase of machinery, property or to run any enterprise) 

where earlier has larger share as compared to later and these shares are divided into 

units. It is however decided that client will periodically purchase these shares to 

become owner of the subject, ultimately. The subject is handed over to client who is 

liable to pay it. This earning is divided into both parties according to their respective 

shares. When client buys any unit of financier’s ownership, his share diminishes and 

the distribution of rent is readjusted. Eventually, client becomes sole owner and then 

this partnership ends. It is suitable for long-term big projects and is considered as the 

purest form of Islamic finance.  

2.1.7 Sale Based Financing 

2.1.7.1 Murabaha	

Islamic bank may purchase and provide any tangible asset on cost-plus-profit basis, 

when someone needs it but lacks funds to purchase. Bank sells that asset to customer 

on price a bit higher than actual purchasing price. This difference in price (markup) is 

source of earning for bank; however, Islamic law prohibits excessive earning during 

financing. Client may be appointed as agent of the bank for negotiation with the 

actual supplier and verification of the goods; in order to avoid any rejection. There are 

actually two agreements. First agreement is between bank and client for the selling of 
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a good. In second agreement, bank appoints client its agent to purchase the same 

good.  

2.1.7.2 Bai’	Muajjal	(Deferred	Payment	Sale)	

In this case, client buys an asset but pays later, in installment or lump sum, a price 

higher than current price. Price is decided at the time of agreement as it can not be 

changed afterwards.  

2.1.7.3 Salam	(Advance	Selling)	

In this type of financing, clients get some loan on the agreement of supplying some 

goods after some period. This type of financing is especially useful in agricultural 

sector where farmers get funds for their requirement and agree to sell specific quantity 

of their production on a specific price to the bank. This price is normally higher than 

current price. Bank may earn profit by selling this product on higher price at the time 

of delivery. In parallel Salam, bank may have a second contract with third party to 

purchase that product.    

2.1.7.4 Istisna	

In this type of financing, a manufacturer is ordered to manufacture a commodity for 

the client. Price is fixed but not necessarily paid at the time of order; rather it may be 

paid in installments even after delivery.  This mode of financing is suitable for long 

term big projects. Bank owns or purchases a project, which is rented out to a company 

on either profit based fee or sold out at markup. Long term projects operating under 

BOT (build, operate, transfer) may be financed by this mode.  
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2.1.7.5 Istijrar	

Is this type of sale, product is not purchased at a time but in installments of different 

quantities according to the requirement of buyer. Price is decided prior to delivery or 

at the completion of shipments. This type of sale may be applied in Murabahah. 

2.1.8 Rent Based Financing 

2.1.8.1 Ijarah	(Lease	agreement)	

In this mode of financing, Islamic bank purchases an asset and leases it out to lessee 

on a specific rent for a specific period without option of ownership to lessee at the end 

of contract. Bank is responsible for the maintenance of the asset. It is similar to the 

operating lease contract in western business. Unless caused by the negligence of 

lessee, any destruction is on the part of bank. Subject of Ijarah may be any valuable 

but not any consumable things e.g. wheat, money. Lessor is liable for ownership 

liabilities. However, subject may be insured through Islamic Takaful to minimize risk.   

2.1.8.2 Ijara	Wa‐iqtina	(Leasing	with	promise	to	gift)	

 Bank purchases an asset and rents it out to lessee on a specific rent for specific time-

period. After this period, ownership of this asset is offered to lessee. Promise to gift is 

not part of main agreement rather written in separate unilateral agreement. This 

contract is similar to capital or financial leasing agreement.  

There is lack of consensus among general public and Islamic scholars on the validity 

of Marbaha, Ijara, Ijara Wa-iqtina and Istisna as pure Islamic products, due to their 

fixed return nature. Muslim scholars warn against widespread use of these markup-

based products due to their closeness to conventional interest based products despite 
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being permissible. Nevertheless, Islamic banks, now a days, are extensively relying 

on these products. 

2.1.9 Status of Different Islamic Financing Modes in Pakistan 

Other prominent modes are Ijara and Istisna with 14.2 % and 6.1 % respectively, in 

2009. Share of Ijara has been reduced, from 29.7 % in 2006, due to strict policies of 

SBP after increasing problems of nonperforming loans. Salam, Mudarabah and other 

modes still lack in having any outstanding position probably due to higher risk 

involved. 

As described in the Table 2.3, Murabaha has been the most popular mode of 

financing in Islamic banking of Pakistan although its percentage share has decreasing 

trend. Starting from 57.4 % in 2004, its share has declined up to 42.3% in 2009. Share 

of Diminishing Musaraka has increased from 5.9% in 2004 to 30.4 % in 2009. This 

change depicts shift from trade based financing to share based long term financing in 

Pakistan.  

Table 2.3 Annual percentage shares of different modes of Islamic finance during 
2004-2009 

Mode of Financing  2004 2005 2006 2007 2008 2009

Murabaha  57.4 44.4 48.4 44.5 36.5 42.3

Ijara 24.8 29.7 29.7 24 22 14.2

Musharaka 1 0.5 0.8 1.6 2.1 1.8 
Mudaraba    0.3 0.2 0.4 

Diminishing Muskaraka 5.9 12.8 14.8 25.6 28.9 30.4

Salam 0.7 0.6 1.9 1.4 1.8 1.2 
Istisna 0.4 1.4 1.4 1 2.9 6.1 
Others 9.8 12.1 3 1.6 5.4 3.6 

Source: Islamic Banking Department, State Bank of Pakistan 
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Figure 2.1 below shows that Murabahah and Diminishing Musharkah were the most 

prominent modes of financing in Islamic banking of Pakistan with 43 % and 32 % 

respectively in 2010. Musharakah and Mudarabah had almost zero percent share.  

Figure 2.1 Percentage shares of different modes of financing in Islamic banking 
of Pakistan 

 
Source: Islamic Banking Bulletin 2010, State Bank of Pakistan 

However, this is not only happening in Pakistan but other Islamic countries are also 

experiencing similar situation. Samad, et al. (2005) pointed out seven major 

categories of Islamic financial products offered in Malaysian Islamic banking system 

and mentioned that Murabahah was the most popular Islamic product among Islamic 

banks, with 54% use. Contrarily, Mudarabah and Musharakah gained minor share 

despite their closeness to the Islamic theory and image of alternate for interest-based 

products of conventional banks.  

CONCLUSION 

Is it possible to compare the performance of two groups working under different 

conceptual basis?  Although there is difference in the objectives and principles of 

Islamic and conventional baking, both work as intermediaries that facilitate in 
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conversion of deposits into loans; nature of business is similar. Naturally, in the 

transition phase of conversion from conventional to Islamic mode, stakeholders are 

concerned about the relative performance. Therefore, there is room for performance 

comparison and we find several studies on performance comparison of Islamic and 

conventional banks in different parts of the world. Next chapter describes in detail the 

review of researches conducted on performance of financial institutions.  
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3 CHAPTER 3  PERFORMANCE OF FINANCIAL    

INSTITUTIONS: A REVIEW 

INTRODUCTION 

Just like any other business, there is a great need of performance measurement in 

banking sector for comparison among competitors, and with previous results of the 

same institution. Because financial sector is the backbone of the economy, analysis of 

bank performance has been a favorite topic for the researchers. Research on 

performance of financial institutions incepted from USA (Wheelock and Wilson, 

1999; Alam, 2001) and then it covered other economies of the world. There are many 

studies on performance of European banks including (Fernandez, Gascon and 

Gonzalez, 2002). Some papers present efficiency evaluation of Australian banks 

(Avkiran, 2000).  Many studies are related to the banking system of a particular 

country while some others have tried to analyze cross-country and regional 

performance comparisons.  

This chapter aims at discussion of development in approaches used in measurement 

and comparison of performance of financial institutions along with a review of 

previous findings based on these approaches.  

CONCEPT OF PERFORMANCE 

Performance, efficiency, effectiveness, efficacy and productivity are the terms that 

have similar meanings and have been used interchangeably in previous literature on 

the evaluation of firm performance. Effectiveness is the achievement of predefined 

targets while efficiency is the optimal use of resources to achieve ends. In the classic 

Economics text, various concepts like Partial Factor Productivity (e.g. Average 
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Productivity of Labor), Marginal Revenue Product, Total Factor Productivity and 

Indices of Productivity are described as the alternate measures of efficiency. 

Performance of an entity (business, process, machine etc.) may be evaluated in terms 

of its achievements of objectives. Performance is multidimensional phenomenon, 

which deals with converting inputs into outputs to accomplish desired results.  Dixon, 

Nanni and Vollmann (1990) analyzed various performance measures and highlighted 

the need for use of performance measures related to the achievement of strategic 

goals.  

Despite the accord on the importance of performance evaluation, previous literature 

lacks consensus on the use of approach and methodology to evaluate performance. 

Two major paradigms of evaluation techniques used for financial sector performance 

in previous literature, along with some other variations of each, are Ratio Analysis 

and Frontier / Distance Function Analysis. Lacewell (2003) commented about 

performance of financial institutions as, “performance measurement can be divided 

into two rather large streams of research: bank efficiency measures and accounting-

based financial ratios”. He also mentioned that efficiency measurement methods are 

“increasingly” becoming as complimentary or substitute of ratio analysis. Ozcan 

(2008) categorized various techniques used for performance evaluation into:  

 Ratio Analysis 

 Regression 

 Total Factor Productivity 

 Frontier Approach (Berger and Humphrey, 1997) 
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o Parametric Econometric Approach  

 Stochastic Frontier Analysis (SFA) 

 Distribution Free Approach (DFA) 

 Thick Frontier Approach (TFA) 

o Non-Parametric Mathematical Programming Approach  

 Data Envelopment Analysis (DEA) 

 Free Disposable Hull (FDH) 

Although various surveys, conducted on literature of banking efficiency and 

performance, confirm that DEA is most widely used methodology, following sections 

provide brief introduction and empirical studies conducted using each method, to 

provide an insight of available options. 

RATIO ANALYSIS 

Ratio analysis is the orthodox method of performance measurement. It is older and 

easier technique of performance analysis. It uses different financial ratios for 

horizontal and vertical performance comparison within the firm and with competing 

firms. Halkos and Salamouris (2004) pointed out that most straightforward way to 

compare firms, with one another and with the industry standard (benchmark average), 

is the use of different ratios. Financial data is converted into ratios to compare the 

performance of institutions on equal base. Being the most primitive applied method, 

ratio analysis provides valuable feedback about the performance; it is calculated 
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easily and it is preferred especially by shareholders due to ease of interpretation 

(Hassan and Bashir, 2005). Bank regulators also prefer to use financial ratios for 

monitoring the performance of financial institutions. This method is particularly 

useful in assessing the productivity or efficiency in term of output to input ratio.  

Ratios are selected on the basis of objectives of stake holders. Profitability is the main 

objective of the most of the business organizations. Cost and income are related with 

the management efficiency. Liquidity and solvency are vital elements of performance 

measurement in financial institutions. Multiple set of ratios are prescribed in literature 

to evaluate performance with respect to profitability, risk, solvency, liquidity, 

management efficiency, cost and revenue. Studies of Fraser and Rose (1972) and 

Fraser, Rose and Schugart (1974) used different financial ratios and percentages to 

compare the bank performance. Rose (2002) focusing on maximizing the value of 

firm for its performance measurement, described profitability ratios as a proxy for 

stock values in banks’ performance evaluation. Return on Equity Capital (ROE), 

Return on Assets (ROA), Net Investment Margin, Net Non Interest Margin, Net Bank 

Operating Margin, Earnings per Share of Stock are the different ratios suggested for 

profitability measurement. He suggested some other ratios for assessment of risk and 

efficiency. Federal Reserve developed a monitoring system for US banks in 1970s 

abbreviated as CAMEL for the measurement of banks performance on various 

parameters. In this standard rating system C stands for capital adequacy, A for Asset 

quality, M is for Management quality, E represents Earning and L is the symbol for 

Liquidity. In 1997, another component was added for the monitoring of market 

interest risk Sensitivity. After this amendment, ranking system is now known as 
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CAMELS. Regulatory authorities worldwide use these rankings as early warning 

system.   

3.1.1 Empirical Literature on Ratio Analysis 

Frei, Kalakota and Leone (1999) used 11 processes related with the bank services to 

evaluate the performance. They explored that banks with better service processes, 

included as parameters in this study, performed better in financial results; but 

performance was not symmetrical on all the processes, rather banks were good 

performers in one and poor performers in another processes. Similarly, they found 

that different groups of customers rank different service processes differently rather 

than an overall service performance.  

Walter and Welker (1990) used different ratios to explore that Fifth District improved 

their equity to assets ratio as compared to average value of other banks in a study on 

the performance comparison of Fifth District banks with all other banks of USA. This 

ratio was found to be better in small and medium sized banks as compared to large US 

banks.  

Comparing the performance of banks working in California - divided into different 

groups of Korean banks, banks of other Asian countries and banks owned by different 

ethnic groups in America- Pak and Huh (1995) found that relative performance of 

Korean banks was poor in terms of loan equity and liquidity. Elliott (2006) stated that 

such ratios can accurately reflect light on individual items of the financial statements 

and assist in the identification and emphasis of both solid and poor areas of financial 

performance as well as areas of significant change/deviation. Gibson (1997) 

introduced, for the financial analysis, the ratios like Earning Assets to Total Assets, 
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Return on Earning Assets, Interest Margin to Average Earning Assets, Loan Loss 

Coverage Ratio, Equity Capital to Total Assets, Deposits Time Capital and Loans to 

Deposits. 

Abdullah (2001) used various ratios to compare the performance of Malaysian banks 

in two time spans, applying t-test. He found that performance of banks improved in 

second time period as compared to the first one in terms of profitability, liquidity, 

solvency and management efficiency. 

Due to the young age of Islamic banking, literature related to the Islamic financial 

market is in the development stage. Although extensive literature on the theory of 

Islamic banking is available, information pertaining to its practical application is very 

limited; this fact is specifically evident in the area of performance comparison 

between Islamic vs. conventional banks, due primarily to, lack of prior and consistent 

data available for research (Iqbal, 2001).  Using t-test and f-test for ratio analysis for 

solvency, liquidity, risk, profitability and social service, it was concluded by Samad 

and Hassan (1999), that the performance of Malaysian Islamic Banks was found to be 

more liquid and less risk-prone than their conventional counterparts. They also 

explained, with the help of primary data acquired from bankers, that reason for less 

engagement in long run profit and loss based partnership was -the lack of their 

knowledge towards profitable projects. 

Islamic banks today face various type of pressures from conventional banks and other 

Islamic banks so they should become more consumer oriented (Metawa and Al-

Mossawi, 1998). When competition intensifies and when banks start offering same 

type of products and services, it is the customer satisfaction that can influence the 
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performance of Islamic banks and determines its competitiveness and success (Naser, 

Jamal and Al-Khatib, 1999). 

Growth in assets and profitability; and popularity of Islamic banking among masses 

has resulted in introduction of Islamic branches or windows of conventional banks. 

But Sarker (1999) pointed out that performance of Islamic banks is deteriorated if 

they work under conventional banking frame work.  

Moin (2008) employed 12 ratios in four groups of profitability, liquidity, risk and 

solvency and efficiency ratios to compare the performance of Islamic and 

conventional banks of Pakistan. Using T-test and F-test, he found that Islamic banks 

in Pakistan were less profitable and efficient but more solvent and risk free. 

3.1.2 Disadvantages of Ratio Analysis 

While ratio analysis focuses only one parameter as a time assuming that other factors 

are fixed, it is not perfect for the performance measurement of firms like banks, which 

produce multiple outputs using multiple inputs. A single ratio– with no criteria of 

choice of ratio suitable for all stake holders- cannot be representative of all the 

complex activities (Ho and Zhu, 2004). Each ratio needs to be compared with some 

benchmark value, which may have been subjectively selected and assumed to be 

suitable. Although calculation of ratios is comparatively an easy process, their 

conversion into an overall result is typically complex and depends on expertise and 

judgment, especially in the current scenario of volatile economic conditions (Yeh, 

1996). Ratio analysis may be suitable for conventional banking where objectives are 

profit maximization, revenue maximization or cost minimization but it may not be 

suitable for Islamic banking due to difference in objectives (Abdul-Majid, Saal and 
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Battisti, 2008). Using ratios without assigning proper weights and similar base may 

result in wrong estimation, especially in case of heterogeneity of data (Hasan, 2005).   

Ratios are used as a benchmark for performance comparison but it may cause 

misleading results as with change in numerator or denominator value overall result is 

changed despite no significant change in relevant value (Demirguc-Kunt and 

Huizinga, 1997). Firms use to highlight only those ratios, which bring positive 

impression. Financial ratios do not explain the reasons of any poor performance, 

which may have been due to technical, scale or scope inefficiency. Therefore, it has 

become desirable that ratio analysis should be complemented by some of the other 

methodologies like total factor productivity, regression and frontier analysis for 

comprehensive performance measurement.   

3.1.3 Use of Ratio Analysis With Other Methods  

Some of the recent studies on banking performance conducted in different countries 

have adopted use of financial ratios along with other methods namely Discriminant, 

Logit, Probit, SFA, DEA and Malmquist index analysis, to compare the results 

calculated by alternate methods. Majority of these studies have confirmed that 

performances measured by different methods are correlated, though some of them 

showed contradictory results. 

First comparison of performance using both (ratio analysis and frontier) methods was 

done by Elyasiani, Mehdian and Rezvanian (1994) for US banking. They suggested 

regulators and bank authorities to use efficiency measures as a supplement of 

traditional financial ratios. However, this study was conducted on a small sample of 

large banks only. 
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Yeh (1996) used financial ratios along with efficiency scores calculated on DEA 

method for nine years data of six banks of Taiwan. He argued that while there is no 

agreement on the most appropriate set of financial ratios, their use with DEA 

efficiency scores might lead towards a better formulation based on the strategies of 

corresponding banks. He compared DEA scores with four factors: profitability, asset 

utilization, liquidity and capital adequacy; contributing 87 percent of variation in 

different ratios derived from the Factor Analysis of 12 ratios measured. DEA was 

found to be an appropriate tool for management performance, financial condition and 

financial early warning system of bank failure as its scores were correlated positively 

to the capital adequacy, profitability and asset utilization; and inversely related to 

leverage and liquidity ratios. 

Simeone and Li (1997) tried to incorporate CAMEL ratios with efficiency scores for 

the identification of credit union failures in Rhode Island. They found SFA efficiency 

values as good substitute of CAMEL rating due to objective results and ease of 

calculation. 

Siems and Barr (1998) also used DEA to prove that banks with higher efficiency 

scores were also more competent in terms of different ratios like profitability, 

liquidity and capital adequacy. A statistically significant positive relationship was 

found between CAMELS rating and efficiency scores.  

Lacewell (2003) used three-stage process to compare financial ratios and scores of 

SFA alternate profit and cost efficiency in US banks during 1996 to 1999 to conclude 

that both types of performance measures are highly correlated except for profit 
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efficiency. Different financial ratios were applied as proxies of CAMELS rating 

components.   

Johnes, Izzeldin and Pappas (2009) also used financial ratios along with DEA and 

Malmquist productivity index to compare the performance of Islamic and 

conventional banks in GCC region. They argued that ratios are not substitute rather 

compliments of efficiency measures calculated by DEA frontier approach. 

REGRESSION FOR THE MEASUREMENT OF PERFORMANCE 

Using ratios as control variables, many studies have focused on determining the 

factors of major performance indicators like profitability, risk, efficiency etc. 

Saunders and Wards (1976) described that the supportive regulations by central bank 

improves the performance of the 7 clearing banks in UK although it increased the 

riskiness. Many scholars including Johnson and Meinster (1975) and Featherstone 

(1996) measured the effects of acquisition by holding companies, in US, on bank 

performance. Profitability rates of merging and non merging banks were investigated 

and found to be equal by Smith (1971). Fraser and Rose (1972) found that 

performance of established banks improved as result of the de novo entry without 

having any adverse effects on their profitability. Frei, et al. (1999) suggested that 

better, consistent service processes can increase bank’s performance as the focus in 

retail banking has shifted from price to service quality. Mcrostie (1964) pointed out 

that the deposit behaviors of the depositors had no significant impact on the 

performance of banks. Thomas (1935) provided the evidence that faulty management 

rather than external circumstances is the major cause for bank failures. Fraser, et al. 

(1974) suggested that the impact of Federal Reserve membership on bank 

performance was quite complex. Henderson (1999) discussed the performance of 
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banks controlled by minorities. Kalish and Gilbert (1973) studied the economies of 

scale in different organizational forms of banks. Vennet (2002) studied the 

performance of financial conglomerates and universal banks in Europe to prove that 

current trend of de-specialization may lead to more efficient banking system. Chen 

and Yeh (1998) studied the efficiency evaluation of Taiwan’s banks and founded that 

efficiency of private banks was better than public banks.  

There is an extensive list of studies focusing on determination of profitability. Some 

factors like capital ratio, loan-loss provision, expense, size, market concentration and 

macroeconomic indicators are widely used in various studies as factors of 

profitability. Profitability is not only linked with balance sheet items but it also 

depends on other determinants like size, location, management and time. A number of 

studies attempt on finding of the profitability determinants. Using 64 different ratios 

related to commercial bank operations, Haslem (1968) highlighted the significant 

importance of different ratios in estimation of profitability.  

In one of the very early studies on Islamic banking profitability, Nienhaus (1983) 

believed that in the long run, interest based banks will be more successful because the 

profit sharing ratio of Islamic banks was based on the interest rates offered by 

conventional banks; and found direct relationship between profit sharing ratio of 

Islamic banks and market interest rate. Khan (1983) postulated that profit ratio of 

Islamic banks is linked with market interest rate but suggested that in the long run 

average return of Islamic banks would be higher. Haron (2004) confirmed positive 

effects of liquidity, capital structure, current account deposits, expenses, interest rate, 
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inflation and size on profitability whereas assets structure, saving deposits, market 

share and money supply had inverse relation with profitability.  

To find out the determinants of Islamic Banking profitability, Izhar and Austay (2007) 

analyzed time series data of Bank Muamalat Indonesia for examining various bank 

specific and macroeconomic indicators using regression method. As far as the internal 

determinants are concerned, liabilities and short term financing were negatively 

related with profitability while income from long term financing activities, earning 

assets and overhead expenditure (incurred for instance, for expansion of branch 

network) were found to be significant and positively related to profitability of Islamic 

Banks. Similarly, the external determinant, inflation also had positive impact on 

profitability. Haron (1996) asserted that similar to conventional banks, Islamic banks 

also retained positive impacts of interest rate, inflation and size but market share and 

money supply had negative effects and Incomes from financing and service activities 

have positive impacts on profitability which points out that profit sharing ratio 

between the banks and borrowers is in the favor of banks.  

While Risk is a key element in Islamic banking in the absence of fixed return, Islamic 

banks perform risky operations to earn and distribute competitive level of return 

among their depositors; so Izhar and Austay (2007) and Hassan and Bashir (2003) 

found negative relationship between risk and profitability while utilizing ratio of 

liabilities and assets as proxy for risk. Naceur and Omran (2008) found that 

capitalization and credit risk had positive relation with profitability in MENA (Middle 

East and North Africa) region banks. In Saudi Arabia Ahmad and Khababa (1999) 

regressed ROA and earning per share on business risk, market concentration, bank 
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size and other independent variables and concluded that they were dependent on 

business risk and bank size.  

Bashir (1999) used two Sudanese banks as a case study to find the relationship 

between risk and profitability of Islamic banks. Bashir (2001) analyzed banking data 

of Middle East to explore the factors affecting performance of Islamic banks. He 

found that overheads, short term funding and non-interest earning assets were the 

major determinants of Islamic bank profitability. Bank reserve were negatively related 

to profit due to less availability of funds for loans and investments- major sources of 

bank earnings.  

While internal and external factors are crucial for the profitability of banking sector, 

Hutapea and Kasri (2010) used time series data of sample of three conventional and 

Islamic banks in Indonesia during 1996 to 2006 in order to find out the determinants 

of Bank Margin. Interest rate was positively related to the margin of conventional 

banks but it inversely affected margin in case of Islamic banks; he suggested policy 

implications for the reduction in interest rate volatility.  

The factors of profitability analyzed in various studies can be divided into three broad 

categories: (A) Internal or bank specific determinants; (B) Industry specific or 

financial structure determinants and (C) External or Macroeconomic determinants. 

3.1.4 Internal or Bank Specific Determinants 

Internal determinants reflect the quality of management decisions mirrored in the 

financial statement in terms of operating performance. Balance sheet of a bank is a 

source to calculate ratios for internal determinants like earning power, cost, assets and 
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liability position and size etc. Likewise, income statement provides insight into 

operational success and management efficiencies (Vong and Chan, 2009). Expense 

management of a firm is mirrored in the form of Cost to Income ratio. This is the most 

important factor analyzed in a wide range of studies.  Kosmidou, Tanna and Pasiouras 

(2005) confirmed that cost to income ratio was significant and negatively related with 

profitability of UK banks. Capital ratio is used as measure of capital adequacy and 

hence the cost of bank which ultimately affects profitability because a bank with high 

capital ratio can maximize net interest margin due to less cost of the borrowed funds. 

Bourke (1989), Berger (1995) and Angbazo (1997) explored in their studies regarding 

USA banks, the positive relationship between capital adequacy and profitability. 

Molyneux and Thornton (1992) and Demirguc-Kunt and Huizinga (1997) found the 

similar results while exploring eighteen European countries and eighty developed and 

developing countries banks respectively. Havrylchyk and Jurzyk (2006), Ramlall 

(2009) and Mamatzakis and Remoundos (2003) also confirmed these results. 

Kosmidou, et al. (2005) found statistically significant and positive relationship with 

high coefficient value between equity to assets ratio and profitability, both in terms of 

ROA and NIM. 

Liquidity may affect profitability of banks positively or negatively depending on the 

circumstances. Contradictory results are revealed in previous studies with respect to 

liquidity. Kosmidou, et al. (2005) found negative impacts on NIM, but positive impact 

of liquidity on ROA. Contrarily, Molyneux and Thornton (1992) found negative 

effects in the case of European banks.  
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Deposits (liability item) reflect the interest expense of the bank while loans (asset 

item) lead to the interest income of the banks. Banks have to pay higher interest rate 

on time and saving deposits while low interest rate on demand deposit, so demand 

deposits are a cheaper source of profitability (Hegested, 1977; Smirlock, 1985). Loans 

are considered a very important factor in profitability determination but there is no 

consensus among the researchers that whether loans affect profit positively or 

negatively. Abreu and Mendes (2000); Mamatzakis and Remoundos (2003) and 

Demirguc-Kunt and Huizinga (1997) revealed positive whereas Hassan and Bashir 

(2003) and Staikouras and Wood (2003) showed negative relationship between loan 

ratio and profitability. Ramlall (2009) while analyzing Taiwanese banks profitability 

factors, confirmed that credit risk has strong negative impacts on profitability. 

 Economies and diseconomies of scale affect per unit cost and hence the profits of the 

firms. Size is another variable widely used in profitability studies regarding banks to 

explore the effect of scale. Demirgüç-Kunt and Maksimovic (1998) found direct 

relationship between bank size and profitability whereas Sinkey (1992) and 

Kosmidou, et al. (2005) found that for small banks size has positive effect while for 

large banks it has negative effect on profitability. Staikouras and Wood (2003) found 

that medium sized banks earn more profits. On the other hand, there are many studies 

including Miller and Noulas (1997); Naceur (2003) and Boyd and Runkle (1993) 

which found inverse relationship between size and profitability on the grounds that 

banks with large deposit taking network, may have to bear high cost.  

Risk is another important factor of bank profitability. Many ratios are used as a proxy 

of risk. Ratio of Loan loss provision to total loans is most widely used in previous 



[73] 

 

studies. Kosmidou, et al. (2005) found that higher risk in UK banks resulted in higher 

profit margins, although insignificant in the case of ROA.  

Operational ratios from income statement are very important for an insight about the 

efficiency of management in controlling expenses and generating revenues to 

maximize profits in specific time period. Personnel expenses are major component of 

cost and hence affect profits negatively (Mamatzakis and Remoundos, 2003). Banks 

with control on expenses are found to be more profitable in many studies. See for 

example Bourke (1989) and Jiang, Tang, Law and Sze (2003). On the other hand, 

some studies suggest that due to higher wages and other benefits, the working 

efficiency of employees increases so the overhead expenses increases profitability 

(Molyneux and Thornton, 1992; Naceur, 2003; Guru, Staunton and Balashanmugam, 

2002).  

Non-interest income is also a very important factor analyzed in many studies. Jiang 

and Tang et al. (2003) found while analyzing banks in Hong Kong that non-interest 

income has positive impact on profitability due to diversification. On the other hand, 

Gischer and Juttner (2001) explored that fee income was negatively related to 

profitability. 

Bank profitability is found to be dependent on balance sheet items in many studies. 

Hester and Zoellner (1996) whilst analyzing the earnings of 300 US banks, discovered 

that assets had positive but liability items like demand, saving and time deposits had 

negative effects on earnings. Bank capitalization and credit risk affect profitability in 

statistically significant positive pattern (Naceur and Omran, 2008). Bourke (1989) 

found- when he studied the banks from twelve countries of various regions- that 
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capital adequacy and profitability are positively related. Well capitalized bank were 

declared to be more profitable in other studies as well (Angbazo, 1997; Berger, 1995). 

Capital ratio influenced positively the profitability of European banks (Molyneux and 

Thornton, 1992). It is revealed in an extensive study of 80 countries conducted by 

Demirguc-Kunt and Huizinga (1997) that foreign banks are more profitable in 

developing countries than in developed countries and that capital ratio is positively 

linked with financial performance. Naceur and Omran (2008) studied the profitability 

of commercial banks of Middle East and North Africa to analyze the effects of bank 

specific, industry specific and macroeconomic indicators like capitalization, credit 

risk, regulations, market concentration, financial and institutional development. They 

found that profitability and efficiency of banks influenced by bank capitalization and 

credit risk.  

One of the trivial bank management specific determinants of profitability is expense 

which is analyzed in variety of studies most of which confirm the positive relationship 

between profitability and expenses while few have contradictory results.  

3.1.5 Industry Specific Determinants 

Difference between interest on deposits and loans (spread) is the major source of 

earning for banks. Spread is normally higher at higher interest rates so the profitability 

is higher at high interest rates. A large number of studies including Hanweck and 

Kilcollin (1984); Demirguc-Kunt and Huizinga (1999); Staikouras and Wood (2003) 

and Cheang (2005) confirmed positive relationship between interest rate and 

profitability of banks.  
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Market concentration index has also received attention from researchers, since it 

reveals if the banks are working in monopolistic or competitive environment; earning 

normal or super normal profits. It has been explored in some studies that Increasing 

concentration increases competition which may lead to less profits (Naceur, 2003). 

Molyneux and Thornton (1992) stated that when market power of a bank increases, it 

deviates from competitive structure and earn profits of monopolistic structure. 

Similarly, some other studies show that market concentration increases overall 

strength of the banking sector, increases efficiency due to competition and hence 

leads to higher profits (Smirlock, 1985; Bourke, 1989; Staikouras and Wood, 2003). 

Mamatzakis and Remoundos (2003) also confirmed that profitability of Greek banks 

improved due to more competitiveness after integration of Europe and introduction of 

Euro. Kosmidou, et al. (2005) suggested positive impacts of market concentration on 

profitability of UK banks. On the other hand, Karasulu (2001) suggests insignificant 

relationship between concentration and profitability.  

3.1.6 Macroeconomic Determinants 

Banking sector is a part of overall economy of a country, so its performance is also a 

reflection of the economic performance of the country.  Bourke (1989), Bashir (2003), 

Nier (2000), Guru, et al. (2002) and Gerlach, Peng and Shu (2004) are among the 

many scholars who found that macroeconomic indicators like inflation and GDP 

growth rate were important determinants of profitability in banking sector. Demirguc-

Kunt and Huizinga (1997) and Bikker and Hu (2002) also found direct relationship 

between economic boom (or recovery) and banking sector profitability, as there is less 

credit risk during the boom in economy due to the capacity of borrowers to pay back; 

while in recession non performing loans increase (Vong and Chan, 2009). Banking 
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sector performance is positively associated with economic growth of a country 

(Kosmidou, et al., 2005). According to Havrylchyk and Jurzyk (2006) stock market 

capitalization is a substitute of bank deposits- so it affects profitability negatively. 

But, Mamatzakis and Remoundos (2003) argue that stock market performance has 

enforced profitability impacts on banks. 

Inflation is also considered as a crucial factor in many studies regarding profitability 

but there is lack of consensus about its effects on profitability. High rate of inflation 

leads normally to higher profit as a result of higher spread. Analyzing the Malaysian 

banking sector, Guru et al. (2002) confirmed positive relationship between inflation 

and profitability. Same results were found by Jiang et al. (2003) in Hong Kong and 

Kosmidou, et al. (2005) in UK. But Abreu and Mendes (2000) and Demirguc-Kunt 

and Huizinga (1999) reported negative relationship. Perry (1992), investigating the 

gains or losses for banks due to inflation, provided a deep insight on the effects of 

inflation and asserted that inflation has positive effects if it is anticipated; because the 

reaction in the form of interest rate adjustments accordingly, raises the revenues 

whereas in case of unanticipated inflation, profits decrease due to higher costs. 

Some papers have investigated performance of banking sector with reference to stock 

market performance and capitalization. Kosmidou, et al. (2005) suggests that larger 

market capitalization is better for banking profitability due to better monitoring of 

business condition in the perspective of availability of information. 

Hardy and Patti (2001) used multiple parametric regression models to investigate that 

financial sector reforms had positive effects on the revenue efficiency of Pakistani 

banks when they analyzed data of 1981 to 1997- although public sector banks showed 
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decline in technical efficiency. Similar results were found when in another study of 

Patti and Hardy (2005) using OLS and GLS along with Least Absolute Deviation to 

analyze the effects of financial reforms in Pakistan measuring profit and cost 

productivity. They processed banking data from 1981-2002, dividing into three 

periods: pre-reform, first reform, and second reform. They found that liberalization 

caused surge in profit productivity. Privatization left positive impacts on profit 

efficiency while they surpassed even foreign banks. State owned banks faced low 

profit and cost efficiency due to rise in non-performing loans. However, a serious 

concern regarding this research was the inclusion of only two privatized banks; during 

1991 and 1992. 

Attaullah and Le (2006) investigated that economic reforms had mixed impacts on 

banking efficiency. They calculated efficiency scores of Indian banks using DEA 

method in first stage. In second stage, they used OLS and GMM regression methods 

to explore relationship between DEA efficiency scores and economic reforms. They 

categorized economic reforms into fiscal reforms, financial reforms and private 

investment liberalization. They found that increase in competition improved 

efficiency of banks but fiscal deficit had negative effects. Entry of new foreign banks 

also affected efficiency adversely. 

FRONTIER APPROACH FOR THE MEASUREMENT OF BANK PERFORMANCE 

In a seminal paper Farrel (1957) provided foundation for efficiency concepts using 

frontier approach. He decomposed efficiency in two parts: technical efficiency and 

allocative efficiency. Technical efficiency measure indicates skill of a firm to 

maximize its production without increasing inputs. Allocative efficiency, on the other 

hand, is the power of a firm to produce by a mix of inputs in optimal proportions 
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under their market prices. Charnes, Cooper and Rhodes (1978) introduced input 

oriented Constant Return to Scale model, known as CCR model, for the measurement 

of overall technical efficiency. Banker, Charnes and Cooper (1984), postulated 

alternatively the application of Variable Return to Scale in BCC model dividing OTE 

into pure technical efficiency and scale efficiency. In statistical regression method of 

benchmarking, used for performance comparison of firms, we try to fit a regression 

plane through the centre of the data whereas in frontier analysis, a frontier surface of 

top performers is formed. 

Frontier analysis can be applied by different methodologies, which differ in terms of 

assumed functional form, random error usage and assumptions about the probability 

distribution of random error. In a literature survey of 130 studies on performance of 

financial institutions in 21 countries, Berger and Humphrey (1997) mentioned two 

major methodologies used for performance analysis of financial institutions under 

frontier approach: Parametric and Non Parametric. Similarly, they pointed out that 

Stochastic Frontier Approach, Distribution Free Approach and Thick Frontier 

Approach were among parametric methods whereas Data Envelopment Analysis and 

Free Disposal Hull were the non-parametric methods applied in frontier analysis in 

earlier described studies. They also highlighted lack of consensus on the best method 

for frontier analysis.   

As inefficiencies are substantial part of total cost in banking sector Berger, Hunter and 

Timme (1993), researchers have reflected great interest in efficiency measurement. 

Hundreds of previous studies on bank performance have evaluated different types of 

efficiencies as indicators of performance. Technical efficiency, cost efficiency, x-



[79] 

 

efficiency, profit efficiency and revenue efficiency are most popular efficiencies 

measured in previous literature. Some studies have further evaluated pure technical 

efficiency and scale efficiency by decomposing technical efficiency under the 

assumption of Variable Returns to Scale. It has been confirmed in a survey conducted 

by Berger and Humphery (1997) that frontier analysis is most widely used 

performance evaluation method for banking sector in current scenario, under either 

parametric or non-parametric approach. A most recent survey on bank performance 

conducted by  Fethi and Pasiouras (2010) confirmed that DEA and SFA are most 

frequently used non-parametric and parametric methods respectively for bank 

performance analysis. They reviewed 196 studies conducted on banking performance 

during 1998 to 2009 based on Operations Research and Artificial Intelligence 

techniques. Technical efficiency is the issue addressed in most of the studies. 

Sufficient literature is available on cost efficiency despite requirement of prices of 

inputs. However, few studies are conducted on profit efficiency due to requirement of 

both input and output prices and difficulty in decomposition in technical and 

allocative efficiency. 

3.1.7 Parametric Approach 

This approach is based on sophisticated econometric regression. Calculation of 

efficiency measures are based on the specification of production or cost function 

assumed. These functions are derived to ‘parameterize’ the relationship among input 

and output levels (Yildirim, 2002). Stochastic Frontier Approach, Distribution Free 

Approach and Thick Frontier Approach are the most commonly used parametric 

methods of efficiency measurement.   
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3.1.7.1 Stochastic Frontier Analysis (SFA)  

Aigner, Lovell and Schmidt (1977) introduced the concept of Stochastic Frontier 

Approach. This concept was refined in many studies including Meeusen and Van Den 

Broeck (1977). SFA approach has been used for cost and profit efficiency 

measurement in various previous studies. This method constitutes efficiency frontiers 

from probability estimates of efficiency. Stochastic refers to the presence of statistical 

random error due to external forces, which results in inefficiency. This frontier, hence, 

is called stochastic frontier. Any difference of individual score from this frontier is 

considered failure in achievement of maximum value and is termed as inefficiency. 

While specification of functional form is required for calculation of efficiency scores, 

this method often utilizes Translog functions along with other functions like Cob- 

Douglas. Translog cost function allows homogeneity of degree one, and is suitable 

even if some output value is zero. It assumes less restrictions as compared to Cobb-

Douglas function (Saaid, Rosly, Ibrahim and Abdullah, 2003). 

In SFA, natural log cost function of a cost minimizing firm can be described as  

ln ( , )i iTC f y w    
(3.3) 

Where y and w are the vectors of outputs and weights of inputs respectively, TC is 

cost of the ith firm.   represents stochastic (random) error. This error may be further 

decomposed into  

i iv    
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Where, iv is the error due to the data collection and other reasons and is known as 

random noise. i is the exponentially distributed non positive value of possible 

technical inefficiency of each firm in the form of distance from efficient firm frontier.   

SFA based majority of studies on banking performance are related to USA because of 

the facilitation of traditional banking system to the econometric modeling (Avkiran, 

2009).  

Using SFA, Mester (1996) calculated cost efficiencies of Federal Reserve District 

banks in USA from 1991-92 and then found inverse relationship between capital to 

asset ratio and efficiency scores. Banks were, on average, less cost efficient with 

respect to allocation of inputs; but scale efficiency was relatively higher.  

Djoundourian and Raad (2008) used cost and output SFA functions simultaneously to 

analyze the firm specific inefficiency determinants of banking sector in Lebanon.  

They found that despite rise in efficiency over the time, efficiency decreased with the 

increase in number of branches, number of employees per branch and staff to 

operating cost ratio.  

Deyoung and Hasan (1998) investigated the profit efficiency of de novo banks 

chartered in USA during 1980 to 1994, using Fourier-flexible non standard profit 

function for estimation of annual profit frontiers. It was found that despite high 

financing, purchased funds and considerable branch network, profit efficiency of new 

banks was very low in early years (only 12% in first year). It improved slightly in 

subsequent years but until nine years of operations, less de novo banks were less 

efficient than medium sized established banks. They further used Tobit model to 
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regress profitability on various factors and concluded that state chartered and 

independent banks were more efficient than national de novo and affiliates of holding 

companies banks.  

Bonin, Hasan and Wachtel (2005) computed profit and cost efficiencies of 225 banks 

in transition countries applying SFA. They used these efficiency scores in second 

stage analysis to find out the determinants of efficiency. They found that public sector 

banks were as efficient as privatized banks implying that only privatization may not 

improve efficiency. They further explained that performance of foreign banks was 

better due to better service quality and strategies. 

Hasan and Marton (2003) used Econometric Frontier Approach (EFA) to identify the 

efficiency of 154 Hungarian banks during 1993-1997. They found that during this 

time period when financial system of Hungry was undergoing a change towards 

liberalization and deregulation, banks were experiencing 21.6 and 29.1 percent 

inefficiencies in cost and profit respectively.  

Limi (2003) used Cobb-Douglas production functional form of SFA method under 

intermediation approach to calculate the cost efficiency of Pakistani banks taking data 

of five large banks from December 1997 to March 2001 prior to Structural 

Adjustment Program. He concluded these large banks were having “over-branching”. 

However, employees were efficient enough despite extra employment in these banks.   

In another study, Limi (2004) adopted translog SFA cost function to investigate 

effects of financial liberalization on the cost efficiency of Pakistani banking sector. 

He found that large Pakistani banks were experiencing reduction in scale economies 

despite existence of scale and scope economies in entire sector. Public sector banks 
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experienced less efficiency as compared to privatized and foreign banks. He however, 

recommended the need of expansion in scale and product diversity for privately 

owned banks and development financial institutions.    

Majid, Nor and Said (2003) used translog cost frontier function to compare the 

efficiency of Islamic and conventional banks in Malaysia over the period of 1993-

2000. They discovered that there was no statistically significant difference in the 

efficiency of various groups: Islamic and conventional; large and small; public and 

private; and local and foreign banks.  They employed average staff expenses, average 

physical assets expenses and average deposit interest expenses as input; and loan, 

advances and financing as output variables, but Hasan (2005) criticized this paper for 

not providing the reasoning for selection of input and output variables. 

Sudan is the only country that has transformed its entire financial system from interest 

based to Islamic principles based in1989. To see the effects of this transformation on 

the efficiency of banking system, Saaid, et al. (2003) conducted a study based on SFA 

translog cost function approach using data of 12 banks for the period of 1989-1999. 

Due to equity-based financing in pure Islamic banking system of Sudan, they used 

investment as output; and labor, fixed assets and core deposits as inputs. X-

inefficiency of Sudanese banks was found to be 28%. Sudanese banks were less 

efficient in terms of both technical and allocative efficiency but its major contributor 

was technical inefficiency rather than allocative inefficiency. In a similar study (but 

different time period) on Sudanese banks, Abdullah and Saaid (2003) confirm that all 

Sudanese banks were inefficient due to backwardness in technology, strict regulation 

mechanism, economic sanctions and failure in risk management, but state owned 

banks were least efficient as compared to foreign and domestic private banks. Using 



[84] 

 

SFA technique, Hussein (2003) compared the cost efficiency of different banking 

groups: local and foreign banks; private and state owned banks; and large and small 

banks in Sudan during 1990 to 2000. He found that foreign, private and small banks 

were more efficient than local, state owned and larger banks respectively. Banks 

focusing on partnership based Mudarabah and Musharakah enjoyed relatively high 

efficiency scores. 

3.1.7.2 Limitations	of	SFA	

a) SFA is based on a priori functional form. Assumption about distribution of 

inefficiency is required which may be overly restrictive for single year data 

(Allen and Rai, 1996).  

b) This method needs values of inputs and outputs along with prices of inputs for 

the calculation of cost efficiency, but it may lead to rise in measurement error.  

c) Contrary to other methods, SFA measures only single measure of inefficiency. 

Technical and allocative components of this inefficiency are not computed in 

this method. 

d) The functional form specification is required before calculation of efficiency 

scores whereas in case of wrong specification, results may become misleading.  

e) Assumptions are required about the distribution of error term.  

   

3.1.7.3 Distribution Free Approach (DFA)  

Schmidt and Sickles (1984) introduced Distribution Free Approach in order to use 

panel data with relaxation of assumptions regarding distribution of error term.  
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Maudos, Pastor, Perez and Quesada (2002) investigated cost and profit efficiency of 

European banks using three methods for calculation of both cost and profit efficiency: 

DFA, fixed effect model and random effect model on the data of 1993 to 1996. They 

found that profit efficiency was lower; even for the banks which achieved higher 

scores in cost efficiency; correlation between both the efficiency values was low- 

despite being positive. They further investigated different bank specific, market and 

macro economic factors of cost and profit efficiency determination and disclosed that 

medium sized banks achieved the highest efficiency scores, both in terms of cost and 

profit. Higher loan to asset ratio affected efficiency positively. Market concentration 

had positive impacts on profits for negative on cost efficiency. Real GDP growth 

caused positive impacts but no significant difference was measured with respect to 

bank types.    

Qayyum and Khan (2007) measured x-efficiency of Pakistani banks using DFA 

method on panel data of 1998 to 2005 period. They found that domestic banks were 

less efficient as compared to foreign banks. Economies of scale for big banks were 

greater than smaller banks. 

3.1.7.4 Thick Frontier Approach 

Berger and Humphrey (1991) analyzed cost efficiency of US banks in 1984 by 

applying TFA. They revealed that there occurred cost differential among banks, 

despite same size and product mix, due to inefficiencies- mostly operational 

occurring, as a result of excess use of inputs. They applied both intermediation and 

value added approach. On the other hand, Lozano-Vivas (1997) found profit 

efficiency being the major component of total efficiency as compared to cost 
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efficiency when he applied this methodology to investigate cost and profit efficiency 

of saving banks in Spain manipulating data of 1986 to 1991. Excess use of inputs and 

wrong prices of outputs were the key reasons of decline in profit efficiency; cost 

efficiency reduced due to sub optimal scales, number of branches, prices of inputs and 

output mix.   

3.1.8 Non Parametric Approach 

Non parametric approach does not require specific functional form. Therefore, there is 

no need of full command over institutional working process of any business. It applies 

mathematical linear programming to calculate the efficiency scores with reference to 

the distance of an observation from the frontier of best performing observations. This 

frontier is formed by the piecewise linear combinations of the real data of best 

practicing firms in that system. Major advantage of this approach is that it does not 

require any a priori assumption about the production function rather observed 

observations lead to formation of a best practice function through empirical process. 

Data Envelopment Analysis and Free Disposal Hull are the two non-parametric 

techniques adopted for efficiency measurement.  

3.1.8.1 Data Envelopment Analysis (DEA) 

This technique measures relative efficiency scores of each firm by computing relative 

ratios of outputs to inputs (Avkiran, 1999a). Data Envelopment Analysis (DEA) makes 

a linear frontier by enveloping the experimental data points (Yudistira, 2004). It 

measures performance through comparison of multiple observed inputs and outputs of 

competing firms. Contrary to econometric production or cost function, DEA is 

mathematical programming method of efficiency measurement, which does not 
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require any a priori assumptions about the production function. Another important 

advantage of this technique over parametric methods is that it can process multiple 

outputs and multiple inputs simultaneously. Moreover, it provides a single aggregate 

value describing the performance of a firm with reference to its competitors (Chen 

and Yeh, 2000). This technique is especially suitable for small samples. This method 

applies weights to inputs and outputs therefore even non-proportionate values may 

provide adequate scores. 

Cooper, Seiford and Tone (2007) have pointed out the importance and widespread use 

of DEA in performance measurement of entities in different fields. Fethi and 

Pasiouras (2010) describe that DEA is the most extensively used method for analysis 

of bank performance. Web of Science2 database has identified 170 plus articles using 

DEA for banking sector analysis. Most of the recent studies used DEA under the 

assumption of VRS under the argument that majority of firms operate on suboptimal 

scale. Constant return to scale is assumed in some studies of DEA, while several 

studies have applied both assumptions. As far as the input or output orientation is 

concerned, earlier orientation has been applied in most of the studies. Some studies, 

however, applied later orientation and some others applied both.  

Selection of input and output variables is most controversial issue in the use of DEA. 

Berger and Humphrey (1997) highlighted two major approaches Production Approach 

and Intermediation Approach- although none of them is perfect one due to dual role of 

banks. In first approach, banks are considered as processing firms converting inputs 

like labor and capital into outputs like loans and deposits. Intermediation approach, on 

                                                 
2 http://thomsonreuters.com/products_services/science/science_products/ scholarly_research_analysis/research_discovery/web_of_science 
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the other hand, assumes them as firms facilitating savers, who have extra funds to 

deposit, and investors, who need finance for their projects. Following the definition of 

banks provided by Rose (2002) as “financial intermediary accepting deposits and 

granting loans”, intermediation approach has been used most frequently for the bank 

level performance measurement whereas production approach is normally considered 

suitable for branch level performance. A valid argument for the selection of these 

approaches may be the fact that branches only deal with micro level decision making 

and working on the predefined SOPs like the production firms, so production 

approach is better to analyze their operations. On the other hand, macro decisions like 

strategy for loans, investments, employment, capital expenditure etc are taken on bank 

level, so intermediation approach is considered better for comparison     

3.1.8.2 Studies Based on DEA 

DEA has become very popular among researchers for the banking sector performance 

analysis. Sherman and Gold (1985) used DEA frontier approach for the first time, as a 

complementary method of other techniques, to analyze the performance of branches 

of an investment bank in USA. A number of initial studies applying this method 

belong to North America (see Miller and Noulas, 1996; Berger and Mester, 2001). 

These studies addressed various factors of efficiency but most of these studies found 

that large banks were more efficient (Yudistira, 2004).  

Following the studies on US banking, efficiency of European banks was also analyzed 

using DEA method in number of studies.  Casu and Molyneux (2003) found that 

despite differences of banking structure among European countries, these banks 

showed slight progress in efficiency. 
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Drake (2001) used DEA model to analyze the performance of UK banks during 1984-

1995 and found that large size banks were facing scale inefficiencies due to 

Decreasing Return to Scale. However, x-efficiency of UK banks were satisfactory 

despite the rise in competition, due to conversion of housing societies into banks 

during the above mentioned period.  

Use of DEA for performance measurement of banking sector is not limited to Western 

world but many researchers adopted this method analysis of Asian countries banking 

sectors. Japanese economy is one of the largest economies of the world; its banking 

sector has been center of attention for many researchers. Many researchers including 

Fukuyama (1996) and Fukuyama and Weber (2002) evaluated performance of 

Japanese banks using DEA. 

Fukuyama (1996) suggested that inefficiency of Japanese banks was due to technical 

inefficiency. Size of banks did not matter much in performance because of 

satisfactory level of scale efficiency. On the other hand, Drake and Hall (2003) found 

that many mergers took place in Japan due to prevailing scale inefficiencies (and 

technical inefficiencies, to some extent). 

Comparing bank performance with reference to ownership, Yildirim (2002) 

discovered that although private banks were more scale efficient than state owned 

Turkish banks in 1998 and 1999, later type performed better in terms of pure technical 

efficiency. This study also used DEA efficiency scores measured in first stage to 

explore the determinants in second stage, and found that macro economic factors 

significantly determined the efficiency.     
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Fukuyama and Weber (2002) postulated, while investigating the technical efficiency 

of Japanese banks during 1992 to 1996 using DEA, that differences in orientation 

(input or output) and radial or non-radial DEA model provide different efficiency 

results. They found reduction in productivity of banks, computed in the above-

mentioned period using different methods. 

Isik and Hassan (2002) compared cost and profit efficiency scores computed by 

parametric SFA and non-parametric DEA methodologies while using data of Turkish 

banks from 1998 to 1996. Both cost and profit efficiencies reduced substantially year 

by year. Bank specific factors found significant explanatory variables of these 

efficiencies.  Scale, and not the allocative inefficiency, was the major component of 

technical inefficiency.  

Applying DEA method to study the performance of eight banks of Kuwait during 

1994-1997 Darrat, Topuz and Yousef (2002) found that efficiency of these banks 

have been improving; efficiency of the smallest bank was highest; and technical and 

scale efficiency were higher than allocative and pure technical efficiency respectively. 

Using DEA on intermediation approach, Zaim (1995) found that liberalization and 

deregulation caused improvement in technical and scale efficiency of Turkish banks. 

In order to analyze the effects of deregulation, Al-Jarrah (2007) compared the 

efficiencies of five Arab countries (Jordan, Egypt, Saudi Arabia and Bahrain) over the 

period of 1992-2000 using DEA, and found that average cost efficiency of these Arab 

banks was just 50 % under CRS and 70 % under VRS- which is very low efficiency 

averages as compared to international standard highlighted in Berger and Humphery 

(1997). Mergers are considered a way to exploit economies of scale and to avoid 
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failure. Using DEA frontier approach, Sufian (2004) analyzed the efficiency of 

Malaysian banks before and after mergers and discovered that merger boosted up 

efficiency of banks up to 95.9%. On the other hand, he also warned against frequent 

and non feasible merger decisions, and suggested downsizing of large banks as they 

were operating at diseconomies of scale. 

Devaney and Weber (2002) calculated the profit efficiency, technical and allocative 

efficiency of US banks using linear programming and distance function methods to 

postulate that allocative inefficiency, rather than technical inefficiency, was the main 

source of profit inefficiency. Smaller banks were more allocative inefficient as 

compared to larger ones. 

 Casu and Molyneux (2003) analyzed efficiency of European banks in two stage 

method. They applied DEA in first stage and found that European banks were 

working in low average efficiency- with slight increase over the time. In second stage, 

regression was used to find the factors affecting efficiency scores. Location found to 

be most prominent factor of bank efficiency; ROE and capital adequacy had little 

contribution.  

In a Europrean Union cross-country banking performance analysis based on DEA,  

Casu and Girardone (2006) found that cost efficiency had inverse relationship with 

revenue and hence less profits were expected. Analyzing cost efficiency with 

reference to market concentration and competition, they articulated that European 

banks were working under monopolistic competition environment during 1997 to 

2003. 
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Rizvi (2001) adopted DEA method to investigate the efficiency of Pakistani banks 

using data of the years 1993 to 1998. He articulated that technical efficiency of state 

owned banks increased although these results were contradictory to general 

perceptions about them and the findings of Hardy and Patti (2001), Limi (2004) and 

Patti and Hardy (2005) which highlighted their inefficiency resulted by many factors, 

including surge in non-performing loans due to political pressure in loaning process. 

However, difference of adopted methodologies may also be the reason of these 

conflicting findings (Limi, 2004).  

Qayyum and Khan (2007) used DEA model to confirm that efficiency of banking 

sector in Pakistan increased during 1991 to 2005. In 1991, mean efficiency of 

Pakistani banks was 65%, which surged up to 87.6 % in 2005. Subsequently, banking 

sector in Pakistan experienced expansion, rise in profitability, improvement in asset 

quality and capital base.  

Burki and Dashti (2003) used DEA technique on cross section and time series data of 

1991 to 1999 to conclude that the cost inefficiencies of Kuwaiti banks highlight the 

need for regulatory reforms. They computed cost, allocative, technical, pure technical 

and scale efficiencies on both production and intermediation approaches and then 

regressed them, using Tobit regression, on various bank specific factors to find the 

reasons of inefficiencies. 

Using DEA Ataullah, Cockerill and Le (2004) compared the performance of Pakistani 

and Indian banking sectors with reference to successfulness of financial sector 

reforms introduced in both the countries in 1990s. They worked on the data from 

1988 to 1998 and found that banking sectors of both the countries significantly 
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enhanced their efficiency after liberalization. Pakistani banks became more scale 

efficient as they were working on suboptimal scale prior to these reforms; scale 

efficiency contributed majorly to bring positive impacts on their overall efficiency. 

Small banks moved closer to the larger banks after these policy shifts. Indian banks, 

however, progressed in scale as well as in pure technical efficiency.  

In the course of the evaluation of contractor performance for funds allocation in Ohio 

USA, Byrnes and Freeman (1998) pressed the need of DEA application along with 

traditional performance measurement tools in order to enhance efficiency and 

effectiveness.  

First banking sector application of segregation of performance into efficiency and 

effectiveness was done by Ho and Zhu (2004) when they applied two stage DEA 

model to measure performance of 41 banks in Taiwan. They measured performance in 

terms of multiplication of efficiency and effectiveness following Du Pont model. 

Empirical results found that 12 banks achieved 100 % efficiency score in contrast to 

10 banks who achieved 100 % effectiveness scores. Some banks improved in second 

stage analysis in term of effectiveness despite poor efficiency scores. However, most 

of the sample banks were having more than 50 % performance score and included into 

“Super Star” cell of Boston Consulting Group business strategy matrix.  They also 

postulated that there was no significant correlation between efficiency and 

effectiveness. 

Karlaftis (2004) employed three separate DEA input output specifications to measure 

efficiency, effectiveness and combined overall performance of 256 transit systems of 

USA during 1990-1994. He discovered positive relationship between efficiency and 
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effectiveness. Another important finding of this research is the different rank of return 

to scale for the three different DEA specifications used. By and large, 550 vehicles 

were of the optimal size with reference to efficiency in contrast to 150 on the basis of 

effectiveness and performance. 

Mouzas (2006) evaluated performance of manufacturer-retailer business networks 

during 2002 to 2005 and postulated that businesses were not achieving sustainable 

growth due to overdue emphasis on efficiency and ignoring effectiveness. Firms, 

which focus on cost cutting strategies to surge current profits and don’t invest on 

Research and Development; and marketing strength, have to compromise on increase 

in value in the form of future profits. He considered efficiency as a necessary 

condition and not a sufficient condition of growth and emphasized effectiveness as a 

continuous process. 

Keh, Chu and Xu (2006) presented productivity of a service business as a 

combination of efficiency and effectiveness when they used three stage triangular 

DEA process to measure the productivity of different units of a 49 hotel Asia-Pacific 

chain. Taking total expenses and number of rooms as input variables, first stage 

measured efficiency in terms of marketing expenses. Second stage measured 

effectiveness in converting marketing expenses into revenue. A confirmatory third 

stage used raw inputs of first stage to produce output of second stage in order to 

measure productivity. They found that productivity was positively correlated to 

effectiveness and efficiency in contrast to negative relationship between efficiency 

and effectiveness. Increasing return to scale helped inefficient units in first stage to 

become more effective in second stage but decreasing return to scale prevailed in 
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third stage of productivity measurement. Significant regression coefficients revealed 

effects of control variables on productivity. 

While analyzing the performance of 27 Indian Public Sector Banks (PSB), Kumar and 

Gulati (2009) considered performance as the product of efficiency and effectiveness 

in a two stage method. Using output oriented DEA, they found that average efficiency 

measures were 0.91 with only 15 % full efficient banks whereas average effectiveness 

score was 0.85 with only 22% banks having full effectiveness score. They found 

deficiency in performance as average performance measure was 0.78, and no bank 

achieved full score. Moreover, efficiency was not correlated with effectiveness but 

effectiveness and performance were correlated. In comparison to small banks, large 

Indian PSB were less effective in converting inputs into outputs and then achieving 

high profits. Nevertheless, they divided banks into four quadrants of efficiency-

effectiveness matrix on the basis of efficiency and effectiveness scores. 

While analyzing the performance of Swedish saving banks, Bergendahl and Lindblom 

(2008) argued that if banks have objectives other than profit maximization then they 

should focus on service efficiency rather than profit efficiency. However, they also 

postulated that despite other objectives, not-for-profit banks cannot ignore basic 

principles of finance. Using production approach, they adopted two models of DEA to 

compare the performance of saving banks, during 1997-2001. First model was based 

on profit efficiency whilst second model highlighted service efficiency by adding 

number of bank branches in outputs and interest rate margin in inputs as alternate of 

other earning assets and non-interest expenses respectively. More number of branches 

and less interest margin were considered as favorable to the clients. Although average 
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efficiency was approximately same under both the approaches, more banks were 

efficient with respect to service efficiency criteria. 

Das and Ghosh (2009) criticized the use of cost efficiency as criteria for performance 

measurement of banks. They highlighted that profit maximization is the core objective 

of most of the commercial organizations but cost efficiency concerns only with 

minimization of inputs—resulting in decline of profit in many cases. They computed 

cost and profit efficiency of Indian banks during 1992-2004 using DEA method, with 

reference to financial deregulations, and found that profit efficiencies were less than 

cost efficiencies. In second stage, they regressed profit efficiency scores upon 

different environment variable as realized that age, ownership, loan structure, product 

mix and listing in stock market were significant factors.    

Above review of literature points out that DEA and other frontier methods have 

become very popular among academic researchers for the analysis of banking sector 

performance. Bank regulators, market analysts, management, shareholders and clients 

still rely on the use of financial ratios. Highlighting the importance of combining 

financial ratios with frontier efficiencies, Avkiran (2011) used DEA along with 

multiple financial ratios to correlate DEA SBM super efficiency scores with ratios 

used by bank regulators for the analysis of Chinese banks performance. He found that 

DEA profit efficiency is significant and correlated to various accounting ratios but 

this relationship is strong in case of ROA and ROE.    

Surveys conducted by Berger and Humphery (1997); and Hasan (2005) on 

performance of Islamic banks under DEA and SFA approaches points out that, despite 

prompt and good efforts with respect to progress in Islamic banking, these studies are 
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replica of conventional banking research as they are majorly focusing on profit 

maximizing objectives rather than achievements in building up society that promotes 

Islamic principles of Justice and welfare for all. However, he did not provide list of 

variables that could be used for performance measurement of Islamic banking 

alternatively. Nevertheless, he emphasizes the need for establishment of full-fledged 

Islamic banks and considers the Islamic windows of conventional banks as a 

“mismatch”. 

In Malaysia, Islamic banking is growing at a tremendous 19 % rate and becoming a 

challenge for conventional banks. Conventional banks are also offering Islamic 

banking schemes in order to compete with full-fledged Islamic banks in Malaysia. A 

wide range of literature is available on performance evaluation of Islamic banks in 

Malaysia.  Sufian (2006) analyzed the performance of Islamic banks in Malaysia 

during 2001-2004 using DEA on a sample of 60 banks using deposits, labor and 

assets as inputs; and loans and income as outputs. He found that technical efficiency 

of local Islamic banks was higher than the foreign Islamic banks whereas overall 

inefficiency was more due to scale inefficiency rather than technical inefficiency. 

Foreign Islamic banks were better than domestic banks in terms of cost efficiency but 

worse in allocative efficiency. Majority of Islamic banks were operating on Increasing 

Return to Scale pointing out the small size of Islamic banks.  

Yudistira (2004) used DEA to analyze the technical and scale efficiencies of eighteen 

Islamic banks operating in different countries. He found that the global financial crisis 

during 1998-9 caused a decline in efficiency of Islamic banks, and differences in 

efficiency scores of each bank were due to respective country specific determinants.   
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Sufian and Majid (2008) compared the efficiency of local and foreign Islamic banks 

in Malaysia using DEA in first stage; and Tobit model in second stage to explain the 

variation in efficiency scores on the basis of various bank specific variables. They 

evaluated banking performance using data from 2001 to 2005 and suggested that scale 

inefficiency was the dominant source of inefficiency, pure technical inefficiency 

contributed a little. Similarly, local Islamic banks were relatively inefficient in 

comparison of foreign banks. Nevertheless, bank size and loan intensity were 

positively related efficiency scores but loan loss provision had inverse relationship.   

3.1.8.3 Limitations	of	DEA	

Regardless of the fact that DEA is most widely used approach for performance 

evaluation in current scenario, it is not free of underlying limitations. DEA ignores 

measurement errors in data (Mester, 1996). Its results are based on best performer, 

which may be an outlier with reference to all other units. Selection of variables is a 

critical issue as unlike parametric approach DEA does not include statistically tested 

parameters (Johnes, et al., 2009), and misleading results are expected in case of non-

inclusion of environmental and other crucial variables (Coelli, Rao, O'donnel and 

Bettese, 2005). Any unit not included in the sample may be more efficient than the 

best one of sample and hence reclassification of units may lead to different efficiency 

scores (Miller, 1996). Efficiency scores are overestimated and many firms appear on 

frontier in case of less number of observations and few inputs and outputs. DEA 

assumes that data of input and output variables is homogeneous so wrong results are 

expected in case of heterogeneous data (Coelli et al., 2005). Sufian and Noor (2009) 

suggested that due to assumption of absence of random error in DEA analysis, 

efficiency of banks in different time periods should be calculated separately for each 
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year rather than pooling of data. Small sample results in overstated efficiency results. 

It measures efficiency of a firm in relative terms only (Qayyum and Khan, 2007). 

3.1.8.4 Free	Disposal	Hull	

Deprins, Simar and Tulkens (1984) pointed out that efficiency measurement of DMUs 

should not base on hypothetical values but on actually observed values. They 

suggested staircase (step) function to form a  ”Hull” frontier based on all production 

possibilities from actual observations of inputs and outputs. Figure 3-1 shows that 

points like P’ are imaginary and not actually observed so efficiency measurement of P 

is possible with reference to K or L only and not the P’. Critical issues with this 

approach are that it is not unit invariant and ignores the associated slacks and 

measures only weak efficiency; slacks are assumed to be on “Free Disposal” (Cooper, 

et al., 2007). 
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Figure 3.1 Free Disposal Hull Frontier 
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3.1.9 Second Stage Analysis for Exploration of Efficiency 

Determinants 

Being the key element of monitoring and evaluation of firms in any business, 

efficiency measurement has been centre of attention for the researchers. Earlier 

studies used efficiency scores for the comparison among different categories of firms 

and suggested policy implication on the grounds of relative efficiency scores. They 

have been using diversified methods to measure efficiency. Nevertheless, 

contemporary research on performance is not limited to the first stage of efficiency 

computation. Most of the latest studies on efficiency analysis include a second stage 

analysis to find out the determinants of efficiency scores computed in first stage. 

These determinants provide reasons for any inefficiency and one can recommend 

more accurate policy implications for the improvement in performance. 

Coelli, et al. (2005) recommended two stage approach for controlling environmental 

effects. In first stage DEA problem is solved with suitable set of input output 

variables and these efficiency scores are regressed on environmental variables in 

second stage. This approach has been used frequently in previous banking literature 

with variety of exploratory factors of efficiency. This approach is most suitable to 

determine the correlates of efficiency (Fethi and Pasiouras, 2010).  

Factors used as determinants of efficiency in previous studies belong to two major 

categories: bank-specific and external. Bank specific determinants are based on the 

facts and figures presented in the financial reports of the banks. External variables are 

beyond the control of bank management. External variables represent market and 

macroeconomic environment in which banks have to operate.  
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3.1.9.1 Bank-Specific Determinants of Efficiency 

Size, profitability, capital structure and loans to ratio are the most common bank 

specific factors analyzed. Jackson and Fethi (2000) among others, investigated the 

relationship of these variables with efficiency.  Some other factors like age, number of 

branches, ownership, educational profile of bank staff and international branch 

network existence were also analyzed as determinants of efficiency in previous 

studies (e.g. Canhoto and Dermine, 2003; Isik and Hassan, 2002; Isik and Hassan, 

2003; Pasiouras, 2008). 

To verify general perception of higher efficiency for larger banks, size is the most 

common factor used in second stage analysis. Larger banks have potential to exploit 

economies of scale and scope. They can afford to hire more experienced and skilled 

professionals. For smaller banks, increasing size may increase efficiency while 

extremely large banks may have diseconomies of scale (Delis and Papanikolaou, 

2009). Size is generally proxied by assets or deposits. Results of previous studies 

suggest that, there is no consensus on the impact of size. In UAE banking sector Budd 

and Budd (2006) confirmed direct relation of size and efficiency. Similarly, for 

efficiency analysis of Turkish banks Jackson and Fethi (2000) validated positive 

impact of size on efficiency but Isik and Hassan (2003) found that there was no 

significant impact of size on the efficiency; scale efficiency had negative relationship 

however. Staub, Da Silva E Souza and Tabak (2009) also confirmed that bank size did 

not have any influence on efficiency of banks in Brazil. On the other hand, Aysan and 

Ceyhanb (2008) used number of branches as proxy of size and found its inverse 

relationship with efficiency. Efficiency was found to be negatively related with 
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number of branches in a study conducted on Turkish banks by Aysan and Ceyhanb 

(2008). 

As far as the determinants of efficiency in Islamic banking are concerned, Sufian and 

Majid (2008) revealed positive relationship between efficiency and size of Islamic 

banks in Malaysia. Likewise, Noor and Ahamd (2011) confirmed direct correlation 

between efficiency and size of world Islamic banks. They used log of total assets as 

proxy of banks size.  

Loans are one of the major sources of bank income. Loan to asset ratio, a symbol of 

banks’ higher market power in loan market, is used as proxy of loan production. 

However, an important point is that cost required for loan production is higher as 

compared to risk-free investment in securities; loan ratio may be negatively related to 

cost efficiency and positively related to profit efficiency (Berger and Mester, 1997; 

Isik and Hassan, 2003).  Isik & Hassan (2003) found that loan to assets had positive 

relationship with efficiency of Turkish banks. Another recent study by Aysan and 

Ceyhanb (2008) also confirmed this positive relationship in Turkish banking. 

Sufian and Majid (2008) shows that in Islamic banking also, loan ratio had positive 

impact on efficiency in Malaysia. On the contrary, Noor and Ahamd (2011) found 

negative impacts of loan ratio on efficiency of Islamic banks.  

Theories of market leadership suggest that most efficient banks are those, which have 

higher market share. Budd and Budd (2006) validated that bank with higher market 

share in deposits had higher efficiency in UAE. Efficiency of Islamic banks in 

Malaysia was found to be inversely related to market power in Sufian and Majid 
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(2008). He presented the case of efficient foreign banks with smaller market share in 

favor of his results. Noor and Ahamd (2011) also confirmed that Islamic banks with 

lesser market share were more efficient.  

Inability of management in controlling risk has been a major cause of bank failures. 

Regulatory authorities use to examine bank operations through inspection of 

periodical reports and on-site inspections in order to recommend measures before the 

damage. It is found in many studies that management efficiency is associated with 

risk structure. Risk is proxied by standard deviation of ROE, standard deviation of 

ROA, ratio of equity to assets or ratio of loan loss provision to total loans.  

Efficient banks normally achieve high profits. These profits bring about higher capital 

to assets ratio. On the other hand, Banks with less capital to asset ratio may not afford 

to take risky decisions to earn profits. Previous literature suggests that highly 

capitalized banks were more efficient.  Studies of Isik and Hassan (2003); and Aysan 

and Ceyhanb (2008) revealed positive relationship between efficiency and capital to 

assets ratio in Turkish banks. However, Jackson and Fethi (2000) found that there 

exists negative relationship between capital adequacy and efficiency because of risk-

return trade off faced by banks. Budd and Budd (2006) also confirmed negative 

relationship of capitalization and efficiency in UAE banks. Efficiency of Islamic 

banks is also positively correlated to higher equity ratio (Noor and Ahamd, 2011). 

While analyzing the reasons for bank failures, Whalen (1991) found that failure rate 

was higher for the banks which were unable to control non performing loans. 

Similarly, failure rate is directly proportional to inefficiency. Inefficiency is a leading 

indicator of bank failure. If a bank is inefficient for some years, probability of its 
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ultimate failure after few years is higher Non-performing loans are an indication of 

management inability in monitoring and controlling problem loans, causing cost 

inefficiency. Nevertheless, nonperforming loans are some times out of management 

control. Environmental factors like overall economic conditions and other reasons 

may cause surge in problem loans. Isik and Hassan (2003) tested another hypothesis 

namely ‘skimping hypothesis’, which assumes that sometimes manager deliberately 

allow non performing loans to increase as they want to earn higher profits in the long 

run (Barr, Seiford and Siems, 1994). Kwan and Eisenbeis (1994) found that inverse 

relationship exists between efficiency and non-performing loans existed even in non-

failing banks. Isik and Hassan (2003) verified this negative relationship in Turkish 

banks. Karim, Chan and Hassan (2010) compared the banking sector efficiency of 

Malaysia and Singapore. In second stage analysis, they used efficiency as dependant 

variable in first model and regressed it on non-performing loans and other variables. 

In second model, they used non-performing loans as dependant factor and regressed it 

on efficiency and other variables. They pointed out that there was no significant effect 

of non-performing loans on cost efficiency. They however indicated that low 

efficiency caused surge in non-performing loans. Chang and Chiu (2006) used DEA 

and Tobit regression to determine efficiencies and their factors in Taiwanese banks 

while manipulating data from 1996 to 2000. They used non performing loans as a 

proxy of risk and found that increase in NPL significantly reduced the technical, 

allocative and cost efficiencies of banks. Sufian and Majid (2008) confirmed negative 

relationship between efficiency and non-performing loans in Malaysian Islamic 

banking. On other hand, Noor and Ahamd (2011) discovered that higher ratio of non-

performing caused rise in efficiency of world Islamic banks.  
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Older banks have a range of advantages over new established banks. They may 

perform better through ‘learning by doing’. New banks have to bear extra cost in the 

early stage; their cost efficiency is lower. Another possible reason for higher 

efficiency in older banks may be the fact that only efficient banks are successful in 

maintaining their endurance. Age of bank is important factor analyzed by number of 

researchers to identify determinants of efficiency. However, results concluded in 

various studies are contradictory. Mester (1996) verified significantly positive 

relationship between age and efficiency of banks. Deyoung and Hasan (1998) 

confirmed that newly established banks have disadvantage in efficiency until nine 

years of age.  Berger and Mester (1997) found insignificant but positive relationship. 

Isik and Hassan (2003) demonstrated negative and insignificant relationship between 

age and efficiency of Turkish banks. DEA model has been applied in Portugal to 

compare the efficiency of old and new banks in a paper of Canhoto and Dermine 

(2003). This study concluded that efficiency of new banks improved as compared to 

old banks by 59% during 1990 to 1995. 

A great deal of literature is available on the efficiency comparison of different types 

of bank ownerships in various countries and regions. Researchers from different parts 

of the world have compared the performance of public and private, local and foreign, 

Islamic and conventional banks. Lermer (1980) compared the performance of 

Canadian and American banks on the basis of yield spread and found that protection 

from direct entry of foreign banks had lowered the performance of Canadian banks. 

Another study of Stavarek (2004) uses DEA to compare the efficiency of banks 

before and after the inclusion of various countries in EU. Banks of Slovakia were 

found to be inefficient as compared to relatively better efficiency scores of Czech, 
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Hungary and Poland banks during 1999-2002 period. Comparing the efficiency of 

different types of Turkish banks Isik and Hassan (2002) found that foreign banks were 

more efficient than private banks; private banks were more efficient than public banks 

and the public limited banks were more efficient than private limited banks. They also 

found that efficiency had inverse relationship with bank size and inefficiency was 

mainly technical rather than allocative. Grigorian and Manole (2006) indicated that in 

transition countries foreign ownership caused increase in efficiency. Denizer, Dinc 

and Tarimcilar (2007) found that contrary to general perception, liberalization by 

ownership or function did not improve the efficiency of Turkish banks, when 

analyzed using DEA model dividing time period of 1970 to 1994 in pre and post 

liberalization groups. Aysan and Ceyhanb (2008) discovered that efficiency did not 

have robust relationship with foreign ownership of banks. However, few studies 

including Staub, et al. (2009) found state owned banks to be more efficient than 

private banks. Grigorian and Manole (2006) found higher efficiency in foreign banks 

as compared to local ones when they tried to find the determinants of bank efficiency 

in Transition countries. They used data from 1995 to 1998 applying DEA in first stage 

for efficiency measurement and Tobit regression in second stage. Sufian, Majid and 

Haron (2007) employed ratio analysis, non-parametric and parametric Tobit analysis 

to compare the performance of banking sector in Singapore, before and after mergers. 

Burki and Niazi (2003) compared the cost efficiency of different categories of 

Pakistan’s banks before and after the privatization using the DEA technique. It was 

pointed out that individual policy reforms could not become beneficial in the presence 

of unfavorable macroeconomic environment.  
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Deyoung and Hasan (1998) postulated that non-lending revenues from service 

activities may result in profit efficiency gains as banks focusing on these 

nontraditional activities exploit earning opportunities. They found it significantly 

positively related.    

Some previous studies have attempted to reveal relationship between efficiency and 

profitability. As higher efficiency may be translated into higher profitability, most of 

the previous studies including Budd and Budd (2006); and Jackson and Fethi (2000) 

confirmed positive impact of profitability on efficiency of banks but Aysan and 

Ceyhanb (2008) showed that higher profitability did not have any significant impact 

on efficiency. While analyzing determinants of efficiency in UAE, Budd and Budd 

(2006) pointed out that record profits of banks are not necessarily converted into 

performance improvements. Sufian and Majid (2008) maintained that profitability of 

Islamic banks caused positive effects on efficiency of Islamic banks in Malaysia. 

They argued that banks with higher profits attract more deposits and issue more loans 

as they become favorite among clients due to their better image. Noor and Ahamd 

(2011) also highlighted direct and significant relationship between ROA and 

efficiency in world Islamic banks. Impact of ROE was, however insignificant.   

Ratio of operating expenses to assets is an indication of management efficiency in 

producing outputs while controlling administrative expenses. It is expected that banks 

with higher operating expenses ratio are less efficient. Noor and Ahamd (2011) 

pointed out that ratio of operating expenses to assets in Islamic banking caused 

decline in efficiency of Islamic banks of the world.  
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3.1.9.2 Environmental	Determinants	of	Efficiency	

As described above, efficiency of banks depends on number of bank specific factors. 

Efficiency, however, may be affected as a response of environmental reasons as well. 

Market specific and macroeconomic factors are two main categories of them. Market 

concentration, presence of foreign banks and rules of regulatory authority e.g. capital 

adequacy, deposit insurances and supervisory power belong to market specific factors. 

Whereas inflation, fiscal deficit to GDP, volume of foreign direct investment, GDP 

growth rate etc. are the macroeconomic indicators affecting efficiency of banks.  

Market concentration depicts the business scenario in a country. Harfindahl Index has 

been used as a proxy of market concentration in previous studies of banking applied 

in various countries. Deyoung and Hasan (1998) pointed out that efficiency of US 

banks was positively related to competition. They used Harfindahl index as proxy of 

concentration. Ataullah and Le (2006) validated these findings when they explored 

that there existed direct relationship between efficiency and concentration in Indian 

banking sector.  

Sufian and Majid (2008) found positive, although insignificant, relationship between 

Islamic banking efficiency and GDP growth in Malaysia. They suggested that better 

economic conditions caused efficiency surge for higher demand of financial services 

and less defaults. Noor and Ahamd (2011) also confirmed that higher GDP caused 

higher efficiency in world Islamic bank. Analyzing determinants of Islamic banking 

profitability, Hassan and Bashir (2003) found GDP growth rate a significant and 

positively related factors.  
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It is expected that inflation has negative effects on efficiency as higher prices cause 

increase in expenses of the businesses and thus there is higher tendency of loan 

defaults. Noor and Ahamd (2011) noted that there was insignificant but reverse 

relationship between inflation and efficiency of Islamic banks.   

TOTAL FACTOR PRODUCTIVITY 

Productivity growth over the time is another area of interest for researchers due to its 

importance in terms of productivity gain or loss. Partial factor productivity measures 

the efficiency of one factor at a time and ignores other factors of production. If we 

want to calculate the productivity of a factor of production, say labor, for different 

periods, then this approach will be inaccurate because of the fact that the quality of 

other factors, like capital, may increase due to, for instance, research and development 

process. Total factor productivity measures output per dollar spent on all inputs. 

ρ=Q/(rK+wL) (3.1) 

Index numbers have been used for productivity measurements to incorporate various 

factors having different weights. Malmquist index is one of the most popular methods 

used to measure change in total factor productivity over the time. 

3.1.10 Malmquist Index 

Beside measurement of efficiency scores, most recent studies on banking sector 

efficiency include Total Factor Productivity change to analyze growth over the years. 

Fukuyama (1995) Sathye (2002), Chen and Yeh (2000), Kirkwood and Nahm (2006) 

and Johnes, et al. (2009) are a few examples of most recent banking sector studies 

applying Malmquist index. 
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Fukuyama (1995) used non parametric approach to measure Malmquist index for 

analysis of productivity growth of Japanese banks during 1989 to 1991.  He further 

decomposed TFP index into efficiency change and technological change indices and 

found productivity loss in this period. 

Wheelock and Wilson (1999) applied DEA to conclude that efficiency of US declined 

over the period of 1984 to 1993. They computed Malmquist TFP index and 

decomposed it to point out that most of these banks lagged behind in technological 

change. Most of the banks improved in technical change. Smaller banks experienced 

reduction in productivity growth due minimal improvements in technological change. 

Mukherjee, Ray and Miller (2001) used DEA for Malmquist index productivity 

growth to measure productivity growth of 201 large US banks after deregulation 

during 1984 to 1990. They found that productivity of US banks increased by 4.5 % on 

average. They decomposed TFP index into its components of technical change, 

technical efficiency change and scale efficiency change. They further regressed these 

indexes on different factors to find out the determinants of productivity growth. They 

explored that bank size and diversification in products caused increase in productivity 

while equity to assets ratio had negative relationship.   

Sathye (2002) found 3.5% reduction in Total Factor Productivity DEA-based 

Malmquist index of Australian banking sector during 1995 to 1999 period. He further 

decomposed this TFP change into its components and explored that technical 

efficiency reduced by 3.1%. He further pointed out the factors of these productivity 

indices and showed that size did not matter. He adopted intermediation approach 
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using interest and non interest incomes as outputs and interest and non interest 

expenses as inputs.  

Chen and Yeh (2000) analyzed productivity growth of Taiwanese banks using 

Malmquist index constructed on DEA technical efficiency scores. This article 

highlighted an increase, although minor, in productivity due to privatization. Private 

banks performed better as compared to public sector banks in terms of technical 

efficiency.  

Kirkwood and Nahm (2006) investigated productivity growth of Australian banks 

with respect to profit and cost efficiency by using Malmquist index and DEA. Results 

indicated that both the profit and cost efficiencies of most of these banks improved 

during 1995 to 2002 except the regional banks who experienced stagnant or 

decreasing productivity. They found, in next step, that stock return was the main 

reason of profit efficiency change. 

Omar, Rahman, Yusof, Majid and Rasid (2006) used DEA scores to calculate total 

factor productivity growth by Malmquist index for Malaysian banking sector during 

2002 to 2004. They found that efficiency change was the main reason behind a minor 

increase in TFP whereas, technical change showed negative growth implying need for 

the introduction of new technologies and training to employees. It was further 

explored that being components of efficiency change scale efficiency and not the pure 

technical efficiency change was the main cause of growth in efficiency change.  

Sufian (2007b) used Malmquist index to evaluate the productivity growth of Islamic 

banks in Malaysia during 2001-2004. This time span witnessed the liberalization steps 
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from government, awareness of Islamic banking in the public and increase in 

competition. He performed various test for performance comparison between 

domestic and foreign Islamic banks measuring indices of total factor productivity, 

technological change, pure technical efficiency change and scale efficiency change.  

He found that making U shaped pattern, productivity of Islamic banks increased up to 

11.2 % in early phase but decreased later to 4.8 % growth. Domestic Islamic banks 

performed better than foreign counterparts in terms of productivity. Largely, technical 

change, and not the efficiency change, contributed to progress in productivity. 

Similarly, the efficiency change was majorly influenced by pure technical change.  

Johnes, et al. (2009) compared productivity growth of Islamic and conventional banks 

in GCC region using Malmquist Index. They articulated that productivity change 

showed a little growth, particularly for Islamic banks, during sample period but major 

source of increase was technical change whereas efficiency change showed negative 

impacts. 

PERFORMANCE COMPARISON OF ISLAMIC AND CONVENTIONAL BANKS 

Majority of empirical research on conventional- and Islamic banking- is related with 

single group without controlling for other group making. Hence it is not possible to 

compare the relative performance of two groups (Johnes, et al., 2009) for different 

stakeholders. Like single group performance measurement, alternate methodologies 

have been used for comparative analysis of Islamic and conventional banks in 

previous literature. 

Olson and Zoubi (2008) applied 26 ratios for differentiating performance of Islamic 

and conventional banks in GCC regions on the grounds of profitability, efficiency, 



[113] 

 

asset quality and risk. Additionally, they also applied these ratios into logit, neural 

network and k-means classification models to highlight that there were no significant 

difference in the performance of both types of banks. They further pointed out the use 

of non-linear techniques as better tool for performance comparison. 

Frontier analysis based on parametric (econometric) or non-parametric (mathematical 

programming) approach are applied in most of the recent studies on performance 

comparison of Islamic and conventional banks in various parts of the world. However, 

some researchers still use ratio analysis for performance comparison of different 

categories of financial institutions either due to its use in financial analysis by various 

stakeholders, or as a compliment to the frontier approach. 

Iqbal (2001) combined ratio analysis with trend analysis and compared the 

performance of Islamic banks to that of a group of conventional banks located in the 

same country with their Islamic counterparts. Two studies based on cost efficiency 

comparison of Islamic and conventional financial institutions in Turkey (El-Gamal 

and Inanoglu, 2004; El-Gamal and Inanoglu, 2005) employing parametric SFA and 

nonparametric DEA methods respectively, found that Islamic firms were more 

efficient than conventional counterparts because of asset based financing and hence 

facing lesser burden of non-performing loans; whereas the production technology was 

same in both the groups. Applying SFA, DEA and conventional ratio analysis 

methods, Hassan (2005) conducted a study on the efficiency comparison of Islamic 

and conventional banks using cost, profit and x-efficiency scores of global Islamic 

and conventional banking. In terms of cost efficiency, he found that allocative 

inefficiency was the main source of inefficiency. In comparison to conventional 
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banks, Islamic banks were more efficient in terms of DEA profit efficiency but less 

efficient in terms of SFA cost efficiency. He also found that DEA efficiency scores 

and conventional ratio measures of performance (ROA, ROE etc.) were correlated 

and might be used alternatively.  

Another comparison of performance of Islamic banking schemes with conventional 

banking in Malaysia in Rosly and Bakar (2003), found that despite better performance 

in ROA, Profit Margin and Net Operating Margin due to support of parent banks in 

expense payments, IBS had low efficiency because of low assets utilization, 

investment margin ratio and concentrating on fixed return products. 

Batchelor and Mukhtarul-Wadud (2004) found in an analysis of Malaysian banking 

system that pure Islamic banks were less efficient as compared to conventional 

(domestic and foreign) banks with Islamic schemes, due to sub optimal level of scale. 

Similarly, foreign banks with Islamic windows were more efficient than domestic 

ones. Contrarily, Mokhtar, Abdullah and Alhabshi (2008) analyzed the Malaysian 

banking data of 1997-2003 and revealed that although efficiency of full-fledged 

Islamic was lower than conventional banks, they were more efficient than 

conventional bank Islamic windows. Nevertheless they confirmed the previous 

findings that foreign banks’ Islamic windows were efficient than domestic banks’. It 

is difficult for Islamic banks, who are in infancy, to compete conventional banks on 

the products which are similar to interest bearing matured products of conventional 

banks rather than tap the opportunities in profit and loss sharing based products.  

Comparing the performance of Islamic banking in MENA (Middle East and North 

Africa) and Asia on the basis of DEA frontier, Sufian and Noor (2009) concluded that 
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Islamic banks in former region were more  efficient because of less non performing 

loans. Pure technical inefficiency among all the banks was higher than scale 

inefficiency showing inability to utilize resources in less efficient way. Second stage 

analysis based on Tobit regression analysis also confirmed that efficiency scores were 

directly related to profitability, loan intensity, capitalization and size.   

Hussain, Mohammad, Khaled and Bader (2009) observed no significant difference in 

the performance of Islamic and conventional banks when they evaluated the 

efficiency of Islamic banks in comparison with the conventional banks across the 11 

OIC countries using data of 40 banks from 1990 to 2005. Technical efficiency of both 

types of banks was satisfactory, but the revenue and profit efficiency were 72.1 and 

79.1 respectively showing inability of exploiting opportunity to earn more revenue 

and profit. However, they found no effect of age and size on banking efficiency while 

applying DEA scores in second stage analysis.  

Sufian and Majid (2008) attempted to compare the performance of local and foreign 

Islamic banks in Malaysia using DEA efficiency scores in first stage and multivariate 

Tobit regression analysis in second stage- to prove that ownership, bank size, capital 

adequacy, non performing loans and management quality were the source of variation 

in efficiency scores of banks.  Major component of inefficiency of Islamic banks was 

scale inefficiency; technical inefficiency was relatively smaller component. 

Majid (2010) compared the relative cost efficiency of Islamic and conventional 

Malaysian banks using SFA. While full-fledged Islamic banks needed more inputs as 

compared to the mainstream banks, he suggested policy makers to overcome factors 

causing higher costs. Malaysian Islamic banks were operating on constant return to 
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scale, but cross country analysis revealed that there were potential benefits in increase 

in size, as on average return to scale of Islamic banks were higher.  

Dalla Pellegrina (2007) used SFA to compare the performance of Islamic and 

European Western banks in terms of capitalization requirement and its impact on 

efficiency. It was concluded that cost inefficiency can be reduced by optimizing 

capital adequacy ratio, both in the Islamic and western banks. But, surprisingly, 

impact of equity in reduction of cost inefficiency was higher for conventional banks. 

In contrast to conventional banks, fixed assets caused an increment in the cost 

inefficiencies of Islamic banks. Islamic banks rely heavily on labor for initial client 

evaluation for trust-based system of loans, but the staff in Islamic banks is not 

efficiency oriented. Contrarily, western banks are more inclined towards use of 

technology as alternate to labor.  

Johnes, et al. (2009) compared the performance of Islamic and conventional banks in 

GCC countries during 2004-2007 using ratio analysis, DEA and Malmquist Index. On 

the basis of ratio analysis, they found that profit and revenue efficiency of Islamic 

banks were significantly better than conventional banks, but cost efficiency of later 

group was better. DEA results however, indicated a higher average efficiency score 

for conventional banks. Most important conclusion of this article, based on 

correlation, was that various methods used for performance comparison namely ratio 

analysis and frontier approach are not alternate but compliments of each other.     

Islamic banks are performing competitively with reference to their conventional 

counterparts. In this regard, a study was conducted in Pakistan to evaluate relative 

performance. Shahid, Rehman, Niazi and Rauf (2010) found no statistically 
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significant difference between the mean efficiency scores of samples of five Islamic 

and five conventional banks in Pakistan, though technical efficiency of conventional 

banks was higher than Islamic but scale and cost efficiency scores were at par. This 

paper used Constant and Variable Return to Scale tools of non parametric DEA model 

to calculate technical, cost and scale efficiency scores. Using intermediation 

approach, they took deposits and capital as inputs but ignored labor. Labor has been 

used as a crucial input in various previous studies. They analyzed only the technical 

and cost efficiency of banks while ignoring other important aspects of performance of 

banks; neither had they tried to find out the determinants of efficiency differences 

between the two groups.  They did not compare productivity growth. Another serious 

limitation of this study is the use of only 10 banks in the sample.  

CONCLUSION 

This chapter provided a detail overview of previous literature on performance of 

financial institutions. This review points out that performance has multiple 

dimensions. It can be analyzed with alternate methods. Most popular methods are 

financial ratio analysis and frontier approach. DEA has been most widely used 

frontier approach method because of its advantages over other methods. Tobit 

analysis is most suitable for second stage regression analysis due to nature of 

dependant variable i.e. efficiency scores. Table 3.1, 3.2 and 3.3 present lists of 

selected studies done on performance of financial institutions using ratio analysis, 

DEA and tobit regression, respectively. 
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Table 3.1 Selected Studies on Banking Sector Performance Employing Ratio 
Analysis 

Author and 
year 

Country Type of study Ratios 

Rosly and Bakar 
(2003) 

Malaysia Comparison IBS 
and conventional 

ROA, ROD (Return on deposits, PM (profit 
margin=profit/operating income), Asset utilization 
(operating income/assets), Operating efficiency ratio 
(operating expenses/ operating income, investment 
/interest margin (interest revenue-interest expenses 
)/earning assets 

Kosmidou, 
Tanna and 
Pasiouras (2005) 

UK Profitability 
determinants 

Dependent: ROA, NIM 

Independent: Cost to income, liquid assets to  
customer and short-term funds, Loan loss reserves to 
loans, Equity to assets, assets, GDP growth rate, 
inflation, stock market capitalization, concentration 

Johnes, Izzeldin 
and Pappas 
(2009) 

GCC Efficiency 
comparison of 
Islamic and 
conventional 
banks 

Cost efficiency: Cost to income, Non-interest 
expense to assets,  

Revenue efficiency: NIM, Other income to assets 

Profit efficiency: ROA, ROE 

Samad and 
Hassan (1999) 

Malaysia Efficiency 
comparison of 
Islamic and 
conventional 
banks 

Profitability: ROA, ROE, Profit expense ratio 
Liquidity: Cash deposit ratio, Loan deposit ratio, 
Current ratio, Current asset ratio 
Risk and Solvency: Debt equity ratio, Debt to assets, 
Equity multiplier, Loan to deposit 
Commitment: Long term loan ratio, Govt bond 
deposit to deposits, Mudarba-Musharka to loans

Sarker (1999) Bangladesh Performance, 
problems and 
prospects of 
Islamic banks 

Investment opportunity utilization test, Loan 
recovery test, Elasticity of loan financing, 
Operational efficiency, Allocative efficiency, 
Stabilization efficiency, Project efficacy 

Moin (2008) Pakistan Performance 
comparison of 
Islamic and 
conventional 
banks during 
2003-2007 

Profitability: ROA, ROE, Profit to expense. 

Liquidity: Loan to deposit, Cash & investment to 
deposit, Loan to assets. 

Risk & solvency: Debt to equity, Debt to assets, 
Equity multiplier. 

Efficiency: Revenue to asset, Income to expense, 
Operating expense to operating revenue 

Halkos and 
Salamouris 
(2004) 

Greece Use of financial 
ratios in DEA 
for efficiency 
measurement 

Return difference of interest bearing assets and 
liabilities, ROE, ROA, Profit/loss per employee, 
Efficiency ratio, NIM 
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Fraser and Rose 
(1972) 

USA Bank entry and 
performance of 
banks 

70 plus operating ratios 

Frei, Kalakota 
and Leone 
(1999) 

USA Process ranks 
and variations as 
determinants of 
performance 

Process related inputs and outputs to measure 
process rank and process variation 

Walter and 
Welker (1990) 

USA Bank 
performance 

NIM, Income before tax, ROA, ROE, Loan loss 
provision, Charge offs 

Pak and Huh 
(1995) 

California, 
USA 

Performance 
comparison of 
Korean banks 
with other Asian 
banks 

Capital to assets, Interest spread, Non-interest 
income to assets, Overhead expenses to assets, 
Domestic loan growth ratio, Domestic loans to 
deposits, charge-offs to loans, NPL to gross loans 
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Table 3.2 Selected Studies on Banking Sector Performance Employing Frontier 
Approach (DEA) 

Author and 
Year 

Nature of 
study 

Country/ 
Region 

Duration Methodology Output 
variable 

Input  variable 

Johnes, et al. 
(2009) 

Performance 
Comparison 
of Islamic and 
conventional 
banks 

GCC 2004-
2007 

DEA  Loans Deposits 

(CRS , VRS) 
, Malmquist 
index 

Earning  
assets 

Fixed assets 

Equity  Admin expenses 

(for risk) Equity 

Yudistira 
(2004) 

Technical and 
Scale 
efficiencies of 
Islamic banks 

Various 
Countries

1997-
2000 

 Stage 1: 
DEA 

Stage 1: 
Loans, Other 
Income, 
Liquid Assets 

Stage 1: Staff 
Cost, Fixed 
Assets, Total 
Deposits 

Stage 2: OLS Stage 2: DEA 
scores 

Stage 2: Size 
(Assets), Risk 
(Capital to 
assets), 
Profitability (Net 
income to assets), 
Market Power 
(Deposits to total 
market deposits), 
Region, 
Ownership 

Saaid, 
Rosly, 
Ibrahim and 
Abdullah 
(2003) 

x-efficiency 
of Islamic 
banks 

Sudan 1989-99 Translog 
cost SFA 

Investment Labor, Fixed 
Assets and Core 
Deposits 

Omar, 
Rahman, 
Yusof, 
Majid and 
Rasid 
(2006) 

Productivity 
growth  

Malaysia 2002-
2004 

DEA, 
Malmquist 
index 

Loans and 
advances, 
Capital 
market 
investment, 
Money 
market 
investment 

Deposits, 
Personnel 
expenses, Capital 
expense 

Sufian 
(2007) 

Productivity 
change 
comparison of 
domestic and 
foreign 
Islamic banks 

Malaysia 2001-
2004 

Malmquist 
Index 

Loans, 
Income 

Deposits, Labor, 
Fixed Assets 

Anova, t-
test, KS, 
MW, KW 
tests 
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Dalla 
Pellegrina 
(2007) 

Comparison 
in Islamic and 
European 
banks  for 
determining 
inefficiency 

European 
and 
Islamic 
banks 

1996-
2002 

SFA translog 
cost function 

  Deposits to 
assets, equity to 
assets, net loans 
to assets, other 
earning assets to 
assets, total 
earning assets to 
assets, off 
balance sheet to 
assets, ROE, 
fixed assets to 
assets, liquid 
assets to deposits, 
reserves to bad 
loans, employees 
to assets 

Ho and Zhu 
(2004) 

performance 
measurement 
in terms of 
efficiency and 
effectiveness 

Taiwan 2001 2 stage 
output 
oriented 
DEA 

I-Efficiency: 
Sales, 
Deposits 

I-Efficiency: 

II- 
Effectiveness: 

Assets, Branches, 
Employees 

Net income, 
Interest 
income, Non 
interest 
income 

II- Effectiveness: 

Sales, Deposits 

Bergendahl 
and 
Lindblom 
(2008) 

Performance 
of banks with 
respect to 
profit and 
service 
efficiency 

Sweden 1997-
2001 

Two models 
of DEA 

1: Loans, 
Deposits, 
Other earning 
assets 

1: Credit losses, 
Personnel 
expenses, Non-
interest expenses 

2: Loans, 
Deposits, 
Branches 

2:  Credit losses, 
Personnel 
expenses, Interest 
rate margins 

Kumar and 
Gulati 
(2009) 

performance 
measurement 
in terms of 
efficiency and 
effectiveness 

India 2006 2 stage DEA, 
Comparison 
between 
large and 
small banks 

I-Efficiency: 
Advances, 
Investment 

I-Efficiency: 

Physical capital, 
Labor, Loanable 
funds 

II- 
Effectiveness: 

Net interest 
income, Non-
interest 
income 

II- Effectiveness: 

Advances, 
Investment 
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Lacewell 
(2003) 

Comparison 
of ratios and 
SFA 
efficiency 

USA 1996-
1999 

1. CAMEL 
ratios 

Demand 
Deposits, 
Time and 
Saving 
Deposits, 
Real Estate 
Loans, Other 
Loans, Non-
interest 
income 

Labor, Physical 
capital, Time and 
Saving Deposits, 
Purchased funds  

2. Profit and 
cost SFA 
efficiency 

Das and 
Ghosh 
(2009) 

Cost and 
profit 
efficiencies 
after 
deregulation 

India 1992-
2004 

Stage 1: Cost 
& profit 
DEA 
efficiency 

Loans and 
advances, 
Investment, 
Other income 

Deposits, Labor, 
Capital, Equity 

Stage 2: 
Multivariate 
regression  

Yeh (1996) Use of Ratios 
with DEA for 
performance 
measurement 

Taiwan 1981-
1989 

DEA + 12 
ratios 

Interest 
income, Non-
interest 
income, 
Loans 

Interest expenses, 
Non-interest 
expenses, Total 
deposits 

Batchelor 
and 
Mukhtarul-
Wadud 
(2004) 

Technical and 
scale 
efficiencies of 
Islamic banks 
in comparison 
of dual banks 

Malaysia 1997-
2002 

DEA Income from 
financing (net 
interest 
income proxy 
for net loans), 
non-financing 
related 
income 

Income 
attributable to 
depositors, 
Expenses not 
related to 
income-
attributable to 
depositors 

Sufian and 
Majid 
(2007) 

Performance 
comparison of 
domestic and 
foreign banks  

Malaysia 2001-
2005 

DEA + Tobit Loans, 
Investment 

Deposits, Assets, 
Labor 

Avkiran 
(2011) 

Correlation of 
DEA super-
efficiency 
scores with 
financial 
ratios 

China 2007, 
2008 

3 Models of 
DEA SBM 
Super 
efficiency + 
Accounting 
ratios  

Profitability 
model: 
Interest 
income, Non-
interest 
income 

Profitability 
model: Interest 
expense, Non-
interest expenses. 

Financial 
ratio model: 
Growth of 
EPS, ROE, 
ROA, NIM, 
Price to 
earning ratio    

Financial ratio 
model: 1/CAR, 
impaired loans 
/assets, impaired 
loans / equity, 
1/DPS, 1/GRA   
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Table 3.3 Selected Studies on Banking Sector Analysis Applying Tobit 
Regression in Second stage 

Authors (Publication 
year) 

Dependant 
Variable 
(estimated in 
first stage) Country Sample Period 

Input/Output 
Oriented 

Pastor (2002) CE 

Spain, Italy, 
Frane, 
Germany 2598 Obs. 

1988-
1994 Input 

Pasiouras (2008a) OTE, PTE, SE  95 countries 715 bank 2003 Input 

Pasiouras (2008b) PTE, SE Greece 
12-18 banks; 78 
obs 

2000-
2004 Input 

Maghyereh (2004) 
OTE, PTE, 
SE,Productivity Jordan 14 banks 

1984-
2001 Input 

Maudos et al. (2002) CE Spain 1666 Obs. 
1985-
1996 Input  

Laurenceson & Qin 
(2008) CE China 65 banks

2001-
2006 Input

Isik & Hassan (2003a) 
OTE, PTE, SE, 
AE, CE Turkey 

39, 54, 56 
banks 

1988, 
1992, 
1996 Input 

Hauner (2005) 

PTE, SE, AE, 
CE, 
Productivity 

Germany, 
Austria 

97 banks; 485 
obs 

1995-
1999 Input  

Havrylchyk (2006) 
OTE, PTE, SE, 
AE, CE Poland 247 Obs 

1997-
2001 Input 

Fukuyama & Weber 
(2009) 

VRS 
Directional SBI 
(slacks-based 
inefficiency), 
DEA Extended 
version of PTE Japan 289-292 

2002-
2005 

Nonoriented 
(graph) 

Drake et al. (2006) 
PTE, SBM 
efficiency  Hong Kong 

47-66 banks; 
413 
observations in 
total 

1995-
2001 Input 

Das & Ghosh (2006) OTE, PTE, SE India 74-98 banks 
1992-
2002 Input 

Chang & Chiu (2006) OTE, AE, CE Taiwan 26 banks 
1996-
2000 Input  

Ray & Mukherjee (1998) PTE,SE,SZE US 201 banks 
1984-
1990 Input  

Rezitis (2006) 
OTE, PTE, SE, 
Productivity Greece 6 banks 

1982-
1997 Output 

Sufian (2009) OTE, PTE`, SE Malaysia 
33-36 banks; 
171observations 

1995-
1999 Input 
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4 CHAPTER 4 THE CONCEPTUAL FRAMEWORK 

INTRODUCTION 

In the previous chapters we have provided a detailed overview of previous researches 

on performance of financial institutions. Current chapter aims at presenting 

conceptual framework constructed on the grounds of previous works.  

Section 4.2 of this chapter is about challenges of banking sector. Section 4.3 provides 

overall scenario of financial sector performance analysis methods. Section 4.4 lists the 

hypotheses to be tested in this study.  

CHALLENGES FACED BY BANKING SECTOR 

In recent years, interest based conventional banking system faced critical situation due 

to international financial crisis resulting in failure of large number of banks, world 

over. Islamic banks, on the other hand, demonstrated their strength in this crisis. Most 

of the Islamic banks successfully dealt with the challenges arising from liquidity 

crunch and competition with the conventional banks. Comparative performance 

evaluation of financial institutions is critically important in this scenario. In many 

countries including Pakistan, where both types exist, Islamic and conventional banks 

are competing with each other in financial markets. They are struggling to grab 

maximum share in deposits, investments etc. so as to achieve higher returns. Better 

performance is the only way for financial institutions to achieve their specific 

objectives in this competitive environment.  



[125] 

 

PERFORMANCE EVALUATION METHODS 

As it has been explored in previous chapters, performance of banks may be evaluated 

and compared using multiple alternate methods. Figure 4.1 displays an overall picture 

of performance evaluation methods.     

Figure 4.1 Methods of Performance Measurement 

 

4.1.1 Performance Comparison Criteria for Ratio Analysis 

Earning, liquidity, solvency, efficiency, risk and capital adequacy are the major 

categories of ratios used as performance criteria in banking sector. Performance of 

different groups may be  compared with reference to these standards. Multiple ratios 

may be employed for each criterion. 

Performance  of 
Financial Institutions

Financial Ratios

Total Factor 
Productivity Growth

Relative Perfromance 
(Frontier Approach)

Parmetric/Econometric 
Approach

SFA
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Non‐Parametric / 
Mathematical Approach DEA

FDH

Regression
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Figure 4.2 Performance Criteria for Ratio Analysis 

 

 

4.1.2 DEA Method of Performance Analysis  

Most of the DEA based researches on the evaluation of banking sector, largely rely on 

only one dimension of performance i.e. efficiency. However differentiating 

performance and efficiency, Kumar and Gulati (2009) criticized misconception of 

efficiency as performance and pointed out that: “…concept of efficiency has been 

incorrectly dubbed as performance”. Performance can be decomposed into two major 

components efficiency and effectiveness, as Drucker (1977) stated that efficiency is 

only “doing thing right” whereas effectiveness is “doing the right things”.  

Adopting concepts of Clark (1921), Mouzas (2006) presented high efficiency with 

low effectiveness as “ephemeral profitability” and high effectiveness in the presence 

Performance  
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Efficiency
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of low level of efficiency as “unprofitable growth” and highlighted the need of 

balanced emphasis on both for a “sustainable profitability”.     

 

 

Although ROA has been used widely as a standard measure of firm performance, Du 

Pont utilized a model to evaluate overall performance of a revenue generating firm in 

terms of efficiency and effectiveness decomposing ROA firm as follows:  

ROA = Before tax earning / Total assets 

        = (Before tax earning / Net sales)  X  (Net Sales / Total assets) 

       = Profit margin  X  Assets Turnover ratio    

Performance = ROA= Effectiveness X Efficiency 

Figure 4.3 Efficiency and Effectiveness effects 
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Efficiency is related with the optimal utilization of resources as it portrays ability of a 

firm that how better a firm converts its inputs into outputs. Effectiveness, on the other 

hand, represents the skill of a firm in achieving its objectives (Kumar and Gulati, 

2009). Both the concepts may be mutually exclusive as high efficiency is not 

necessarily translated into high effectiveness. Clark (1921) criticizes the efficiency 

measurement if it is unable to achieve targets as “inefficient when it is cheap but 

ineffective”. 

Despite mutually exclusiveness of efficiency and effectiveness, both may influence 

one another and overall performance (Kumar and Gulati, 2009; Ozcan, 2008).  

 

4.1.3 Total Factor Productivity 

Total Factor Productivity change describes progress (regress) of a firm over the time. 

Malmquist Index is the most comprehensive method of measuring change in Total 

Factor Productivity. This change however, may result due to either change in 

Efficiency 
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Figure 4.4 Performance Components 
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efficiency of the firm or technological change. Similarly, efficiency of the firm may 

vary due to change in scale of the firm or due to change in pure efficiency. 

Figure 4.5 TFP Growth 

 

4.1.4 Determinants of Performance 

Performance of Islamic banks may vary due to number of factors. These factors may 

be segregated into three broad categories. These include: bank specific, market / 

industry specific and macroeconomic factors. 

Figure 4.6 Determinants of Performance 
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HYPOTHESES 

As multiple methodologies for the performance evaluation will be adopted in this 

study, various hypotheses are to be tested. For comparison of performance between 

Islamic and conventional banks; using numerous ratios, DEA and Malmquist indexes, 

we test following hypotheses: 

H0: There is no significant difference in the performance of Islamic and conventional 

banks. 

H1: There is significant difference in the performance of Islamic and conventional 

banks. 

On the other hand, we will test following hypotheses during exploration of 

determinants of performance: 

H0: There is no significant relationship between performance of Islamic banks; and 

bank specific, market specific and macroeconomic factors. 

H1: Bank specific, market specific and macroeconomic factors influence performance 

of Islamic banks, significantly. 

CONCLUSION 

This chapter explained the conceptual framework for this research. Apart from 

financial ratios, DEA is most suitable frontier method for relative performance. 

Efficiency and effectiveness are the basic components of performance. Malmquist 

index and its components describe productivity change over time. Proceeding chapter 

describe methodology adopted for performance measurement. 
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5 CHAPTER 5  METHODOLOGY 

INTRODUCTION 

As discussed in previous chapters, performance of financial institutions may be 

measured and compared using alternate methods like ratio analysis, regression, DEA 

and productivity growth. Previous studies have applied one or two of these methods 

but current study is a comprehensive attempt on performance measurement and 

comparison of banking sector combining ratio analysis, DEA, regression and 

Malmquist productivity index. Ratios, DEA efficiency scores and Malmquist 

productivity index scores are the alternate measures of the performance. Parametric 

and non-parametric tests on these measures will be applied to check whether the 

differences in the performance of Islamic and conventional banks are statistically 

significant or not. In next stage, OLS regression will be used to find out the 

explanatory factors of performance measurements calculated in previous stages. 

RATIO ANALYSIS 

Accounting ratios, derived from financial statements of organizations, help in 

understanding the financial conditions and diagnose problems. Ratios guide 

management in taking steps towards effective control and strategic changes to bring 

about recovery during any crisis. These ratios also provide insight for decision 

making towards achievements of growth and progress. They make it possible to 

compare performance with other competing organizations as well as the year-to-year 

performance comparison of the same organization.  

State Bank of Pakistan’s report on strategic plan for Islamic banking points out that 

Islamic bank have different risk profile as compared to conventional banks and there 
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is need for evaluation differently. However, this repot also mentioned that, so far, 

both are being evaluated on similar criteria, for similar nature of business. Islamic and 

conventional banks are being compared in terms of their performance on common 

grounds applying various ratios. Profitability, liquidity, solvency, efficiency, 

management quality etc. are the different criteria for performance comparison. 

CAMEL, CAMELS, BASEL-I and BASEL-II are standard set of ratios applied by 

regulatory bodies for performance evaluation of financial institutions in various 

countries. This study also adopts combination of ratios selected from these standards3. 

Performance of Islamic and conventional banks in Pakistan during 2004 to 2009 are 

compared using parametric (t-test) and non-parametric tests (Mann Whitny U test and 

KS) of difference in mean and median values. 

5.1.1 Determinants of Profitability 

First step in time series analysis is the verification of stationary data i.e. mean and 

auto-covariances of series are not time dependant. There are various tests to verify 

data stationary: Autocorrelation Function (ACF), Durbin-Watson, AR, ARIMA, 

Dicky-Fuller, Augmented Dickey- Fuller and Phillips-Perron unit root test.   

5.1.1.1 Unit Root Test 

Unit root test has become widely popular to test data stationarity (Gujarati, 2003).  

1t t tY Y                      1 1    

                                                 
3 List of ratios included in this study is given in next chapter.  
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Series is non stationary if  =1 i.e. unit root exists and it is a random walk model. 

Dickey-Fuller test specifies that      

t 1 t 1 1 t 2Y = Y Y t          

Whereas Augmented Dickey- Fuller test states that  

1

1

i t t j t

k

t

j

Y Y   



      

Yt does not have unit root, and is stationary, if α1 is not equal to zero. ADF test is 

more suitable if there is possibility of serial correlation in error term. ADF corrects 

this correlation by adding the lagged differences of regressand. Phillip-Perron don’t 

add lagged difference term and treat serial auto correlation in error term using non 

parametric statistical method. Test regression: 

1t t tY Y       

is an AR (1) process for PP test. PP t-statistic is calculated using the Newey-West 

heteroskedasticity autocorrelation consistent estimate in EViews software.  

FRONTIER APPROACH 

Frontier or distance function approach allows use of multiple inputs and output in 

analysis of performance, hence it provides multi-dimensional evaluation.  Efficiency 

is calculated by the ratio of outputs to the inputs and it is a relative measure; one can 

compare efficiency of one firm (or any other DMU) with another’s and then decide 

which one is more efficient. To illustrate the concept of efficiency lets’ take a very 
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simple example in which 3 firm are producing same product using same type of 

inputs. 

Table 5.1Efficiency Measurement 

Firm Input Output Efficiency 

A 50 70 1.4 
B 30 50 1.67 
C 10 10 1 

Source: Author’s Assumed Example 

Firm B is “Best Performer” or benchmark, being the most efficient with 1.67 score of 

efficiency. Best performance means ‘best performance achieved’. If we calculate 

efficiency rating of each firm by dividing the efficiency score of each firm by the best 

score then we find that the efficiency of best performer is  = 1 while Firm C is the 

worst performer. Best performing DMU(s) hence make a frontier and all the other 

DMU are evaluated with reference to that frontier.  

Table 5.2 Relative Efficiency 

Firm Rating 
A 0.84 
B 1 
C 0.6 

Source: Author’s Computation 

We may define efficiency in number of ways but most widely used and commercially 

accepted definition has been given by Pareto-Koopman, which states that: “A 

Decision Making Unit (DMU) is efficient if and only if it is not possible to improve 

some of its inputs or outputs without worsening of some of its other inputs or 

outputs”. This is also referred as full (100%) efficiency. Relative Efficiency is 
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described as, “ A DMU is to be rated as fully efficient on the basis of available 

evidence if and only if the performance other DMU does not show that some of its 

inputs or outputs can be improved without worsening some of its inputs or outputs” 

(Cooper, et al., 2007).  

Farrel (1957), following Koopman’s track, articulated that efficiency is to use 

combination of factors of production that minimize the cost of production or to 

produce as much as possible output from a given set of inputs. So, we may consider a 

production process to be fully-efficient if it is not possible to increase output without 

increasing inputs- meaning that all the factors all working on their full efficiency 

level. Improvement in efficiency of less efficient processes is possible, if the output is 

increased without increase in input. We may take some “optimal” values of inputs and 

outputs of best practicing DMU and then compare inputs and outputs of all the other 

DMUs’ with these optimal values. Efficiencies require that any given output is 

produced at minimal cost, which means that both waste and technological 

inefficiencies are avoided and that appropriate input is used to find the cost 

minimizing production process.  

Farrel (1957)’s measurements of productive efficiency are quite general and 

applicable to any productive organization. Although Farrel primarily developed these 

measurements for the efficiency analysis of firms, they are applicable to measure the 

efficiency of any “productive organization, from a workshop to an economy”.  
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If we want to evaluate the efficiency of some firm then we must already have a 

postulated standard or benchmark efficiency measure to compare with. One yardstick 

may be the theoretical efficient production function but in real life, it often becomes 

very unrealistic to estimate and achieve this ideal most efficient theoretical production 

function. The alternate practical approach may be to compare the efficiency measures 

with some best measures actually achieved. However, there arises a problem that how 

we can estimate an efficient production function from input and output values of 

number of firms. As each firm represents a point on isoquant, many firms will show a 

scatter of points like Figure 5.1. We will have to estimate efficient production 

function by tracing out isoquant curve from this scatter diagram. Keeping in mind the 

assumptions of isoquants, i.e. convexity and negative slope, we can join different 

points of this scatter diagram to form a curve SS’ which is the most appropriate 

estimate of efficient isoquant. SS’ can be declared as the least exacting standard or 

benchmark of the efficiency. We can generalize this concept to many inputs and many 

outputs case. We can define a set A consisting of the observed points plus two more 

points (0,∞) and (∞,0). Joining different pairs of points from A results in isoquant SS’ 

where the joining line segments satisfy the conditions that slope is not positive and 

S’ 

S Y

XO 

Figure 5.1 Most Efficient Production Frontier 
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that there is no observed point between origin and this curve. Algebraically, λijk, µijk 

be the solution of the following equations that can be used to measure efficiency of 

any point Pk. 

λxi1+µxj1= xk1 
(5.1) 

λxi2+µxj2= xk2 (5.2) 

pi, pj and pk belong to set A. A point on line Pi, Pj has coordinates λxi1 + µxj1 ,  λxi2 + 

µxj2 where λ + µ = 1 and λ , µ >= 0 for point between Pi and Pj. If OPk cuts the line 

segment PiPj internally as PiPj lies between the origin and the point Pk then, λijk+µijk 

>1 and λ,µ >= 0. 

To calculate technical efficiency of a point Pk, we need to find the maximum of  

1/( λxjk+µxijk) for all the segments PiPj of SS` which can be intersected by OPk and 

where λ,µ >= 0.  

Under the assumptions of single output, many inputs and constant return to scale, we 

can generalize this concept by representing each observed firm as a point in an n-

dimensional space written as a column vector xi. The set A is constructed by adding 

to the observed points the n points 

(∞,0,…,0) (0, ∞,…,0) … , (0,0, … , ∞)  

The matrix equation may be 
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 [xi,xi+1, … , xi+n-1] λ =xk (5.3) 

λ a column matrix is the solution of this equation and if λ`u >=  1 for all Pk in A then 

facet defined by n points Pi, Pi+1, … , Pi+n-1, is part of the efficient isoquant S. 

Just like the case of two inputs where set A has the values used to draw lines and line 

segments; in the case of many inputs, set A has n points that define hyper planes and 

facets. We can define “facet” as a part of a hyper plane, where its points are weighted 

averages of the n defining points and the weights are >=0. By combining such facets 

in n-dimensions, we get a surface that is actually the efficient isoquant. 

For many inputs and many outputs, each firm has a vector Xi of outputs and a vector 

xi of inputs. If, for example, a firm has n outputs and m inputs then it must be 

represented in n+m dimensional space. Each facet comprises of n+m points chosen 

from set A (having observed points, infinity and the origin given negative weight). 

Efficient isoquant S is composed of these facets. 

 [Xi, X i+1,   …..  ,Xi+m+n-2, 0] λ = (λ’ u) Xk 

[Xi, Xi+1,   …..  ,X i+m+n-2, 0] λ = (λ’ u)xk 

if λ’ u >= 1 for all Pk in A 

(5.4) 

Let λ = (λ1, λ2 , …., λn+1 ) be the solution of matrixes and 

Xi+j-1 λ=Xk µ 
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5.1.2 Input Oriented Efficiency 

For the simple case of two inputs and single output, isoquant SS’ in Figure 5-2 

represents the various combinations of two inputs required in a perfectly efficient firm 

to produce unit output. Different points on this isoquant represent different firms 

producing with alternate combinations of factors of production. Point p represents the 

units of inputs, being used in a given firm ABC under consideration, for producing 

same unit output produced by efficient firm. Point Q represents efficient firm, using 

OQ units of inputs while our given firm is producing same output using OP units of 

inputs. The gap QP represents the inefficiency by the ratio QP/OP while, if OP=OQ 

then given firm is also an efficient firm. The ratio OQ/OP represents the degree of 

technical efficiency. Its value may be between 0 and 1 where 1 represents perfectly 

efficient and 0 represents perfectly inefficient firm. In other words, efficient firm uses 

OQ/OP less fraction of inputs to produce same output. It produces OP/OQ times more 

output from same inputs. So OQ/OP (or 1-QP/OP) can be considered as the technical 

efficiency of the firm at P. Increase in inputs for the same level of output (i.e. being on 

the same indifference curve) decreases efficiency. Price or allocative efficiency is 

also, explained similarly. Let isocost line AA` has a slope equal to the ratio of the 

prices of the two factors. Slope of AA` represents the various combinations of inputs 

that require same level of expenditure.  Although both points Q and Q’ represent the 

100 percent technical efficiency; Q’ is the optimal method of production while Q is 

not optimal as the production cost at Q’ is only OR/OQ times less than the cost at Q. 

At Q, Firm is using incorrect choice of the combination of inputs with reference to the 

given prices of inputs. So OR/OQ can be described as the price efficiency or 

allocative efficiency. Overall efficiency or economic efficiency can be measured as 
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the product of technical efficiency and allocative efficiency (Farrel, 1957; Coelli, 

1996): 

OE = TE* AE (5.5) 

OE = (OQ/OP) * (OR/OQ)  

OE=OR/OP 

 

5.1.3 Output Oriented Efficiency 

While Input oriented technical efficiency means that how much input can be reduced 

while producing same output level, output oriented technical efficiency means that 

how much output can be increased maintaining same level of inputs. Figure 5.3 

explains concept of output oriented efficiency. Let ZZ’ be the efficient production 

possibility frontier. 
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Figure 5.2 Technical and Allocative Efficiencies 
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Figure 5.3 Output Oriented Technical and Allocative Efficiencies 

 

Output oriented technical efficiency TEo is the ratio of current production level i.e. 

OA and efficient production possibility point OB. If OA=OB then the given firm is 

100 percent efficient while the gap between OA and OB shows inefficiency level 

which can be reduced (or output can be increased up to efficient level) without 

increasing inputs. 

TEo=OA/OB 

Similarly, if the given firm is producing on technically efficient level but it may not 

be producing the mix of products, which may give the maximum revenue. Let DD’ be 

the iso-revenue line based on output prices then we can define allocative efficiency as 

the ratio of OB and OC. If , OB=OC then we can say that given firm is allocating its 

resources in 100 percent efficient way. The gap between OB and OC represent 

inefficiency level.  
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AEo= OB/OC   

As overall or economic efficiency is the product of technical efficiency and allocative 

efficiency so 

EEo = TEo x AEo = OA/OB  x OB/OC = OA/OC 

5.1.4 Variable Return to Scale 

Fare and Knox Lovell (1978) pointed out that input and output oriented measures give 

the same value for technical efficiency when there exists Constant Return to Scale 

while the values of these input oriented or output oriented measures may be different 

in the case of Variable Returns to Scale (Increasing or Decreasing Return to Scale). 

Pure technical efficiency scores can be calculated by VRS factoring out the allocative 

efficiency, which can be found by the ratio of CRS to VRS scores. While technical 

efficiency in Constant Return to Scale is AB/ AP, AB’/AP shows the technical 

efficiency under Variable Return to Scale. Variable return to scale provides method to 

calculate allocative efficiency directly (Hasan, 2005). 
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Figure 5.5 displays decomposition of technical efficiency into pure technical 

efficiency and scale efficiency. Inefficiency on CRS assumption may result from two 

components: a) Scale inefficiency and b) pure technical efficiency (on VRS 

assumption). 
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Figure 5.4 Technical Efficiency in Constant and Variable Returns to Scale 
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Source: Coelli, Parsada-Rao and Battese (1998); Seelanatha (2007) 

5.1.5 Date Envelopment Analysis (DEA) 

While mathematical programming has been used in mainstream Economics to find 

out optimum values of inputs and outputs under different objectives and constraints, 

previous achievements of firms can also be evaluated under theses constraints as a 

guideline for future, employing a linear programming technique “Data Envelopment 

Analysis”.  “Recent years have seen a great variety of applications of DEA for use in 

evaluating the performances of many different kinds of entities engaged in many 

different contexts in many different countries” (Cooper, et al., 2007). 

“It has been recognized that data envelopment analysis (DEA), as proposed by 

Charnes et al.', is an excellent method for analyzing performance and modeling 

organizations and operational processes” (Zhu, 1996). In contrast to statistical average 

based regression analysis in which performance of a DMU is compared with 

estimated mean value, DEA compares performance of each DMU with best-achieved 

Figure 5.5 CCR and BCC Frontiers 
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performance (Avkiran, 1999a). Average is a measure of central tendency based on 

different values of a distribution—where some values may be large and some may be 

very small leading to low average. For performance comparison why we should not 

compare with the best one working under same circumstances rather than competing 

with an average value, which is subject to reduce due to poor-performers? Due to 

number of reasons, Data Envelopment Analysis is most widely accepted and utilized 

technique of efficiency evaluation in different sectors including engineering, 

agriculture, education, airlines and financial institutions etc. It is most suitable 

technique when we want to evaluate performance of a unit, which produces multiple 

outputs consuming multiple inputs. DEA is most suitable for performance evaluation 

of financial institutions like banks, which work under dynamic business environment, 

use multiple inputs and produce multiple outputs. Working environment is affected 

due to continuous policy changes by central banks, unstable economic conditions of 

the country and competition in the market. Traditional regression based methods 

compare the performance of a particular bank with industry average, which is 

unrealistic—especially in case of panel data, based on financial results of decades. 

Conversely, DEA makes different frontiers for each year to compute and compare 

performance of units on annual basis (Sufian, 2006). Unlike parametric approach, 

there is no need of predefined functional form or production technology, rather one 

can select input and input variables in accordance to the managerial focus. Results 

with more than one combinations of input output variables can be compared in what-

if analysis. Any relevant combination of input and output variables may be used 

irrespective of unit of measurement variations as results of DEA are unit invariant for 

various input and output variables (Avkiran, 1999b). There are no presumed 

assumptions of inefficiency distribution. DEA is the most effective technique for 
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services sector like banking, where there are multiple outputs and inputs involved; it 

accommodates multiple outputs and inputs simultaneously (Batchelor and Mukhtarul-

Wadud, 2004). It works equally well when sample size is relatively small (Evanoff 

and Israilevich, 1991). DEA is used not only to calculate efficiency score of each 

DMU but also to guide inefficient DMU regarding existence of slacks in inputs and/or 

outputs and to provide target values to become efficient (Mester, 1996; Avkiran, 

1999a; Banker, et al. 1984). While each unit achieves a single value of its efficiency 

score, ranking of the DMUs on the basis individual score is possible (Sufian, 2007a). 

DEA analysis highlights the potential improvements in the areas, which are causing 

inefficiencies. In addition to ranking, each DMU comes to know about its reference 

set, the set of efficient DMUs, and its market positioning. When the exact relationship 

among input and output variables is not predetermined, agreed upon or difficult to 

prove, then DEA is a better technique (Hababaou, 2002).  

Although DEA evaluates performance of different units working under similar 

circumstances, yet it is suitable when DMUs have dissimilar objectives because it 

allows each unit to be different by enveloping the data. So, it is most appropriate 

methodology to evaluate jointly the efficiency of Islamic and conventional banks- 

having diverse objectives but working under similar environment (Johnes, et al., 

2009).  

5.1.5.1 Efficiency	Measurement	in	Constant	Return	to	Scale	(CCR	model)	

Based on Farrel (1957) convex hull frontier estimation approach, Charnes, et al. 

(1978) instigated a paradigm shift by inventing a breakthrough technique to solve 

efficiency measures using non parametric mathematical programming. They devised 
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this technique specifically for not-for-profit organizations and named this technique as 

“Data Envelopment Analysis”.  They assumed Constant Return to Scale and input 

orientation for calculation of different efficiency measures. This technique is suitable 

for multiple inputs and multiple inputs, calculates the ratio of all outputs to all inputs 

of Decision Making Unit (DMU), and finds out the most suitable input and output 

weights for each DMU, which maximize its efficiency. They proposed following 

model to calculate efficiency for xij inputs and yij outputs for n DMUs. 
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(5.6) 

Based on CCR model, mathematical problem listed below can be used to calculate 

optimal input and output weights for each DMU which maximize the ratio of outputs 

to inputs (Coelli, 1996): 

m a x ( ' / ' )

. . ' / ' 1, 1, 2 , .. . . . ,

, 0
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s t u y v x j N
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(5.7) 

 Where 'u  and 'v  are column vectors of output and input weights for M outputs and 

K inputs for all the N DMUs under process.  Xi and yi are the vectors of input and 
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output values for ith DMU maximizing its efficiency measure. Given that this 

formation leads to infinite solutions for U and V because of the fact that αU and αv are 

also solutions like u* and v*, it may be converted into multiplicative transformation 

shape for unique solution: 
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(5.8) 

This maximization linear programming problem can be converted into equivalent 

minimization duality problem, in vector-matrix envelopment form, in order to reduce 

the number of constraints. 
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(5.9) 

Where θ shows the efficiency score of each DMU with the limitation that this score 

ranges from 0 to 1, λ is non-negative vector of constants with n X 1 dimension, Y is 

the m X n matrix of output values of n DMUs and X represents the matrix of input 

values of all n DMUS with k X n dimension- m is the number of outputs and k is 

number of inputs used.  Xi and yi are vectors of input and output values for ith DMU. 
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5.1.5.2 Slacks	(Input	Excess	or	Output	Shortfall)	

In the piecewise linear convex form of frontier a DMU may have θ = 1 showing it 

efficient but it may produce on a portion of frontier which is parallel to axes.   Figure 

5.6 shows that G and H are two efficient DMUs which form frontier whereas P and R 

are inefficient.  Technical efficiency of P is OP’ / OP according to Farrell (1957) 

specification. But if we compare P’ and G, it is evident that P’ is using more units of 

input X2 as compared to G despite having same level of output and both being on 

frontier. Input X2 for P’ can be reduced by GP’. This amount of input which can be 

reduced is known as input slack or input excess. Similarly, there may exist, some 

output slacks in the output oriented measurement of efficiency. Hence it can be 

concluded that for CCR efficiency (i) θ =1 and (ii) all slacks are zero. This type of 

efficiency, satisfying both conditions, is known as Strong efficiency or Pareto 

Koopmans efficiency. If θ =1 but some positive input or output slacks exist, then it is 

called Weak efficiency or Radial efficiency. Inefficiencies due to these slacks are 

known as Mix inefficiencies, as there is need for change in input proportions (Cooper 

et. al., 2007). To measure Pareto efficiency, Ali and Seiford (1993) suggested solving 

a second stage linear programming problem maximizing sum of slacks through the 

following dual problem (Coelli, 1996):  
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(5.10) 

Where e is a vector of ones, OS is vector of all output slacks and IS is vector of all 

input slacks. 
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5.1.5.3 	Efficiency	Measurement	in	Variable	Return	to	Scale	(BCC	model)	

While CCR model finds out efficiency score under the assumption of Constant Return 

to Scale, efficiency of a firm can be redefined when this assumption is relaxed. 

Inefficiency of a firm may be due to suboptimal scale of production under Variable 

Return to Scale, and hence efficiency may be segmented into technical and scale 

efficiency. Many firms operate on sub optimal level of production due to different 

circumstances like financial constraints, monopolistic barriers and future insecurity 

etc. Banker, et al. (1984) highlighted that efficiency score of firms is low not only due 

to technical inefficiency but also because of allocative inefficiency in variable return 

to scale condition. In order to find out whether a firm is working in Constant Return 

to Scale, Increasing Return to Scale or Decreasing Return to Scale, they introduced 

BCC model by adding convexity constraint in CCR model as follows: 
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Figure 5.6 Input Slacks
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(5.11) 

This condition ensures that sum of all λ values is 1 where λ is the column vector with 

non negative values and e is the row vector of 1s.  

5.1.5.4 Efficiency	Comparison	Between	Different	Systems	

The models described in previous sections are used to measure efficiency of firms on 

CRS or VRS assumptions. These models are suitable when all the DMUs are involved 

in same type of production process and belong. A single efficient production frontier 

is constructed to measure relative efficiency of each DMU included in the sample. 

However, when there are two or more groups of firms which are involved in similar 

type of business but operate under distinct characteristics of their activities, a single 

production frontier is not appropriate. Islamic and conventional banks are the two 

groups of banking industry who are, on one hand, similar in nature as being the 

commercial organization operating under similar environment. On the other hand, 

they are working under different systems following different ideology, objectives and 

ethics. It is not logical to compare their performance on the same frontier. To address 

this issue Cooper, et al. (2007), provided an approach to construct production frontiers 

for the firms working under two separate systems. This method uses mixed evaluation 

of DMU in two groups. Mixed evaluation means that each firm is evaluated with 

reference to other firms of same group as well as with firms of other group. Normally, 

models of DEA assume that production possibility set P is convex. If there are two 
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activities A (x1,y1) and B (x2,y2) which are member of P, every point on the line 

joining A and B is also member of P. However, situation changes when an activity C 

(x1, y1) uses one type of instrument, whereas another activity D(x2,y2) employs 

another, then no activity exists in between them. This situation demands different 

frontier for different systems. Figure 5-7 shows frontier constructed for two different 

types of banking firms working under two systems namely Islamic (I) and 

conventional (C) banks. We assume that both use one input Employee to produce two 

outputs Loans, and Investment. Frontier I1, I3, I4 and I9 is the efficient frontier for 

Islamic banking system whereas frontier C1, C4, C6 and C7 is for conventional 

banking system. Line segments joining I1, I4, C6 and C7, shown in thick line, create 

efficient frontier if we compute efficiency relative to same as well as competing 

group- ignoring their distinction. This efficient frontier covers point I1, I3, I4, P, C6 

and C7; and it is not necessarily a convex curve.  
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Figure 5.7 Efficiency Comparison between the Two Banking Systems 
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In case of two distinct systems I and C, input X is divided into XI and Xc and output Y 

is divided into YI and Yc. Following constraints should be satisfied by the production 

possibility set (x,y) in order to measure efficient frontier in case of DMUs belonging 

to two mutually exclusive systems where convexity assumption holds within the 

system but not between the systems.  
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(5.12) 

Where subscripts I and C represent Islamic and conventional systems. ZI and ZC are 

binary variables with values 0 or 1 as the firms belong exclusively to one of the 

systems. Following linear programming mixed integer problem is be solved to 

measure efficiency of a DMU (x0,y0). 
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Result of this problem provide us not only the efficiency of each DMU but also 

enable us to compare the efficiency between the two systems using statistical tests.  

SECOND STAGE ANALYSIS 

In recent years, performance measurement of financial institutions has undergone an 

enhanced technique i.e. multistage performance evaluation. Efficiency scores are 

measured using either DEA or SFA approach in first stage and then these scores are 

regressed with internal and external factors in second stage to evaluate the effects of 

these determinants on efficiency score achievements.  

A range of internal and external variables may be the source of variations in the 

efficiency scores calculated in frontier analysis.  Coelli, et al. (1998) suggested use of 

second stage analysis based on multivariate Tobit regression method to identify the 

impact of these environmental variables. Some of these variables may be beyond the 

control of bank management. Tobit model was developed by Tobin (1958). This 

model is known as censored or truncated model as it does not assumes expected error 

to be zero. When dependant variable is limited, Tobit model has advantage over other 

methods e.g. OLS. This model provides consistent estimates of regression coefficients 

(Grigorian and Manole, 2006).  

Tobit Model for the efficiency of ith bank may be defined as: 
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Where Xi is vector of various environmental variables and β is the vector of 

corresponding regression coefficients, while yi is the DEA score of ith firm calculated 

in first stag and yi* is a latent variable.  

 Sufian (2007a) used log of deposits, assets and GDP; ratios of loans to assets, loan 

loss provision to loan, noninterest expenses to assets, equity to assets and ROA along 

with dummy variables for ownership type of banks. Yudistira (2004) used bank size, 

profitability and loan ratio to find out the determinants of efficiency scores of Islamic 

banks. OLS may produce biased estimations (Karim, et al., 2010) as it assumes 

normal distribution in error term whereas .   

PRODUCTIVITY GROWTH 

5.1.6 Malmquist Index 

Fisher (1922) and Tornqvist (1936) indices have been used for evaluation of 

technological changes until Malmquist (1953) floated the idea of price compensation 

index which motivated Caves, Christensen and Diewert (1982) to develop and 

introduce Malmquist index to be used for the measurement of productivity growth  

over the time. Nevertheless, Fare, Grosskopf, Lindren and Roos (1989) used linear 

programming approach for the first time to calculate Malmquist index. Malmquist 

index has three advantages over other indices used for productivity growth (Griffel-

Tatje and Lovell, 1996):  

I. There is no need of profit maximization or cost minimization assumption. 

II. There is no requirement of prices of inputs and outputs 
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III. Productivity change may be decomposed into technical efficiency change and 

pure technical change. 

Malmquist total factor productivity index may be further divided into two components 

Efficiency Change Index and Technical Change Index. Similarly, Efficiency Change 

is divided into Pure Efficiency Change and Scale Efficiency Change 

Following Fare, Grosskopf and Lovell (1994), current study measures five indices of 

productivity change using distance method.  

 Technical Efficiency Change Index (TECI) 

 Technology Change Index (TCI) 

 Pure Technical Efficiency Change Index (PTECI) 

 Scale Efficiency Change Index (SECI) 

 Total Factor Productivity Malmquist Index (M) 

Concept of Malmquist productivity index is illustrated in Figure 5 which shows an 

efficient production frontier Ft in time period t whereas it is assumed that in time 

period t+1 this frontier may shift and become Ft+1. Kt and Kt+1 are production of a 

given firm in time t and t+1 respectively. In time t, distance ratio OB / OG is the 

horizontal distance from the efficient level. It also represents inefficiency of the firm 

due to usage of extra units of inputs. In another time period t+1, distance ratio OE/OD 

measures the technical efficiency of firm when it is producing at Kt+1 using Xt+1 inputs 

to produce Yt+1 outputs. However, it is interesting to note that this ratio may exceed 1 
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if shift in efficient production function is ignored. This ratio measures total 

productivity change from period t to t+1 and it may be decomposed into two 

components: Technical Change and Technical Efficiency Change. If we assume that 

efficient frontier has shifted to Ft+1 due to technological change in production process,  

distance ratio OC/OD is the measure of technical efficiency change when firm is 

producing at Kt+1 using Xt+1 inputs to produce Yt+1 outputs. Better score in technical 

efficiency change represent better performance of a firm in terms of efficiency to 

“catch up” the frontier. Contrarily, higher technical change score shows innovation 

and better production techniques to produce more outputs with given inputs. 

Technical inefficiency may be caused by purely technical inefficiency or scale 

inefficiency of the firm. Therefore, Technical Efficiency may be further decomposed 

into Pure Technical Efficiency and Scale Efficiency. 

 

Akin to technical efficiency under frontier analysis, Malmquist index may be 

computed in two possible orientations: output oriented and input oriented. Output 

A 

Xt Xt+1

Kt 

Ft+1 

Ft 
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Figure 5.8 Productivity Change Over Time 
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oriented index refers to the equi-proportionate change in output level at given level of 

inputs. Many studies including Fare, Grosskopf, Norris and Zhang (1994), Fukuyama 

(1995) and Sufian (2007b) employed output oriented index for productivity growth 

measurement. Computation of output oriented Malmquist Index is described as 

follows: 

1/21 1 1 1 1
1 1 1

1

( , ) ( , )
( , , , )

( , ) ( , )

t t t t t t
j jt t t t t

j t t t t t t
j j

D y x D y x
M y x y x X

D y x D y x

    
  



 
  
  

 

(5.16) 

Where yt and xt are the output and input vectors of previous time period; yt+1 and xt+1 

are outputs and inputs of recent time period and M is productivity index of jth firm for 

recent time period. Dj
t and Dj

t+1 are the output distance functions for previous and 

recent time periods respectively. A value of Mj
t+1 greater than unity represents the 

positive growth in the productivity between the two periods. Productivity growth 

index of a firm may be influenced from two factors. Firstly the technical efficiency of 

the firm may increase or decrease due its managerial decisions and secondly the 

technological change in production process during the time period may cause a shift 

in the production frontier; resulting in change in distance of the firm from the frontier. 

Fare, et al. (1994b) provided an alternate of calculating this index by decomposing 

productivity growth into technical efficiency and technical change in the following 

manner: 

M = TECI  X  TCI   

Or  
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Where, 
1 1 1( , )
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=  Technical Change Index. 

 Technical change represents the shift in production frontier because of change in 

production technology over the time. Technical efficiency represents the change in 

efficiency of jth firm during the given time. Input distance function D used in 

computation of Malmquist index is the reciprocal of output oriented technical 

efficiency score of Farrell (1957).  

Malmquist index is calculated by solving a set of linear programming problems. In 

order to explain concept of Malmquist index measurement, let us assume a situation 

of N firms producing N outputs using M inputs in time periods 1 to t. Input matrix X 

[K X N] and output matrix Y [M X N] represent the values of all the inputs consumed 

to produce various outputs by each firm. A non parametric frontier is developed by 

the points of these matrices such that all the points are either on the frontier or below 

frontier. Each firm is represented by the xjyj vectors. Under the assumption of 

Constant Return to Scale and output orientation, linear programming problem to 

compute ( , )I
t

t tD y x is defined as:  
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Whereas, to compute 1
1 1( , )I

t
t tD y x
  following problem set is used:  
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Similarly, following linear programming problem set is utilized for the measurement 

of 1
1 1( , )I

t
t tD y x
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And, 1 1( , )I
t

t tD y x  is computed using following LP problem set: 
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As it has been described above, Malmquist total factor productivity change may be 

decomposed into Technical Efficiency Change and Technical Change i.e. M= TECI X 

TCI, Technical Efficiency Change on Constant Return to Scale may be further 

divided into two components: 

TECI = SECI X PTECI 

Where SECI is Scale Efficiency Change Index and PTECI is Pure Technical 

Efficiency Change Index. To describe effect of economies of scale, later component is 

computed on Variable Return to Scale assumption. Using VRS model of Banker, et al. 

(1984) following linear programming problems are solved by adding convexity 

constraint to compute Overall Technical Efficiency and Pure Technical Efficiency.  
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Scale Efficiency Change Index is resulted by dividing overall Technical Efficiency 

Change Index (technical efficiency calculated on CRS assumption) by Pure Technical 

Efficiency Change Index (technical efficiency calculated on VRS assumption).  

Malmquist Index (M) is the measure of total factor productivity change over the time. 

It describes the overall performance of a firm during the given period. If its value 

exceeds 1, the firm has been successful in productivity gain. A value less than 1 

suggests that total factor productivity of the firm has decreased in that period. 

Similarly, M=1 suggests that firm has maintained its previous level of productivity. 

Similarly, a value greater than 1 for TECI and TCI represent increase in efficiency 

and improvement in technology respectively. Moreover, it is important to point out 

whether the change in technical efficiency is due to pure technical efficiency or due to 

improvement in technology. If TECI in greater than PTECI, gain in productivity in 

not due to better efficiency of the firm rather because of improvement in technology- 

and vice versa. Similarly, if PTECI is greater than SECI then change in efficiency is 

more an effect of change in efficiency and not the change in scale and vice versa. See 

Charnes, Cooper, Lewin and Seiford (1993); and Worthington (1999) for detailed 

description on the interpretation of results of these indices.    
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6 CHAPTER 6 MODEL SPECIFICATIONS AND 

SELECTION OF DATA SOURCES 

INTRODUCTION 

This chapter is aimed at describing variables and data selected in this study for 

empirical research. Proceeding sections of this chapter provide brief introduction of 

variables chosen in multiple methods adopted in this study. These methods include 

Ratio Analysis, OLS regression, Data Envelopment Analysis, Malmquist Index and 

second stage Tobit regression. 

RATIO ANALYSIS 

Ratios are traditionally divided into categories like Balance Sheet Ratios, Income 

Statement Ratios and Inter Statement Ratios. However, they can also be classified 

with respect to functionality like profitability, solvency, liquidity, efficiency etc. 

Current study will use different performance ratios for the comparison between 

Islamic banks and conventional banks operating in Pakistan. Different ratio used as 

proxy for profitability, cost and revenue efficiency will be included along with 

standard CAMEL and Basel-II ratios applied by bank regulators for performance 

measurements on various parameters. Previous studies on banking sector performance 

(e.g. Johnes, et al., 2009; Olson and Zoubi, 2008; Rose, 2002; Rosly and Bakar, 2003) 

have pointed out and used various ratios for analysis based on variety of performance 

parameters. This research will apply combination of these ratios to cover different 

performance dimensions following the above-mentioned studies.  
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Table 6.1 Financial Ratios Selected for Performance Comparison 

Criteria Ratio Description 

Capital Adequacy CTA (Capital to Assets) Capital / Assets 

Asset Quality PTL (Loan loss provision to loans) LLP/Loans 

  PTA (Loan Loss provision to Assets) LLP / Assets 

Management 
Quality 

NOITE (Net Operating income to 
Employees) 

Net Operating Income / 
Employees 

(Employee 
Productivity) 
Earning OITA (Operating income to Assets) Operating Income / Assets 

  ROE  Before Tax Profit / Equity 

  ROA Before Tax Profit/Assets 

  ROD Before Tax Profit/ Deposits 

Liquidity LATA (Liquid Assets to Assets) Liquid Assets / Assets 

  DETA (Deposits and Equity to 
Assets) 

Deposits + Equity / Assets 

  NLTA (Net loans to Assets) Net Loans / Assets 

Asset Turn Over IITA (Interest income to Assets) Interest Income / Assets 

Efficiency NIM (Interest Income - Interest 
Expense) / Assets 

  OOITA (Other Operating Income to 
Assets)  

Non-Interest Income / Assets 

  OETOI (Operating expenses to 
Operating income) 

Operating Expense /  Operating 
Income 

Credit Risk LTD (Loans to Deposits) Loans / Deposits 

  LTE (Liabilities to Equity) Liabilities / Equity 

  ETD (Equity to Deposits) Equity / Deposits 

 

Capital adequacy indicates ability of a firm to meet its obligations- both short term 

and long term. CTA (Capital to Assets) is a measure of capital adequacy and solvency 

used in this study. According to Basel-II standard, it also indicates investment risk 

involved. Higher value of this ratio is indicator of strength and secured position in 

terms of solvency.   
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Asset quality indicates ability of a financial institution to utilize its assets in such a 

way that risk is minimized and recovery is more secure. PTL (Provisions against Loan 

Loss to Loans ) and PTA (Provision against Loan Loss to Assets) are used as 

indicators of asset quality in this study. Provision against loan loss shows inability of 

bank to recover its loans due to any reason. Hence, lower these ratios better the 

performance of banks in utilization of assets and recovery of loans.   

Management quality or management efficiency in utilization of human resource will 

be analyzed in this study to observe the ability of a firm in producing higher level of 

net operating income with minimum possible employee strength. This dimension of 

performance is measured by NOITE (Net operating income to employees). Higher 

value of this ratio will indicate strength of bank management in human resource 

utilization and minimization of expenses on labor force. Lower value points out 

inefficient and extra staff.   

Earning is the most imperative dimension of performance as it is related to the most 

common objective of the commercial organizations i.e. profit maximization or value 

maximization. OITA, ROA, ROE, ROD are measured in this study as proxies of bank 

earnings. OITA (Operating income to assets) is calculated by dividing interest and 

non-interest income by total assets and this ratio describes the earning of a firm with 

respect to its assets. Higher value points out ability and efficiency to utilize assets in 

earning. ROE is measured as a ratio of profit before tax to the equity. This ratio is 

most critical for share holders and investors of a firm. Higher value is an indication of 

ability of a firm to convert capital investment into profits. Similarly, ROA is an 

orthodox measure of profitability analysis, which highlights ability of a firm to 
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convert its assets into profits. Return on Deposits highlights the ability of bank 

management to utilize deposits in a way to maximize its earnings. It measures the 

percentage return on deposits.  

Banks issue loans and advances, in addition to investment, in order to earn profit. 

Liquidity ratios indicate strength of working capital and safety margin. Liquidity 

points out soundness and ability of a financial organization to fulfill needs of its 

clients promptly. LATA (Liquid Assets to Assets), DETA (Deposits + Equity to 

Assets) and NLTA (Net Loans to Assets) are three ratios, which are computed in this 

study to analyze and compare liquidity of banks. Higher values of these ratios declare 

the soundness of liquidity position. As banks cannot afford to damage their brand 

image if there is some liquidity problem, this dimension of performance is most 

critical for banking business. Liquidity issue may even lead to survival problem. 

Importance of this measure is evident from the fact that international financial crisis 

initiated due to liquidity crunch caused failure of hundreds of financial institutions 

worldwide.  

Asset turnover ratio (Interest income/assets) is a measure of average interest income 

from assets. IITA (Interest income to assets) shows ability of a financial institution in 

utilizing its earning assets to generate revenue by investing and advancing them in an 

efficient manner. Higher value indicates higher asset turn over percentage and lower 

value is a symbol of suboptimal utilization of assets. 

There are multiple measures to analyze efficiency of banks. Profit margin or net 

interest margin (NIM) is a measure to describe the control of bank management in 

mounting the interest income and minimizing interest expenses. It is calculated by the 
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ratio of difference in interest income and interest expenses to assets. Rosly and Bakar 

(2003) also utilized this ratio to indicate efficiency of banks. Recently income from 

service activities has become a major source of earning in banking sector- besides 

interest income. Islamic banks, particularly, rely heavily on fee income. OOITA 

(Other operating income to assets) has been used as a measure of efficiency in 

generating non-interest income per unit of assets.  This is a key ratio to measure 

ability of banks in generating fee and other incomes by providing better and 

competitive services to its clients.  Operating efficiency ratio or operating margin is 

measured by OETOI (operating expenses to operating income) to highlight the ability 

of banks in controlling their costs and maintaining income with reference to their 

expenses.  

Risk analysis is a serious issue in evaluation of uncertainty in goals achievement. 

Credit risk or asset quality describes ability of bank administration in careful use of 

credits by implementing and enforcing rules regarding loans and allowing any 

provision against losses.  LTD (loans to deposits), LTE (liabilities to equity) and ETD 

(equity to deposits) are three ratios compiled in this study to analyze and compare 

performance of Islamic and conventional banks in terms of credit risk and asset 

quality. Higher values of LTD and LTE indicate higher risk level. On the other hand, 

higher ETD demonstrates lower level of risk involved.    

Parametric (t-test) and non-parametric (Mann Whitney U Test and Kolmogorov-

Smirnov) tests will be applied on all the selected ratios, to point out statistically 

significant difference in mean and median values of Islamic and conventional banks.    
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6.1.1 Variable Selection for Determination of Bank Profitability 

This study attempts to find out determinants of profitability of Islamic banking in 

Pakistan, adapting Izhar and Austay (2007) and Hassan and Bashir (2003) for 

selection of various internal and external variables. Quarterly time series data of 

Meezan Bank Limited from 2003 1st quarter to 2009 4th quarter is utilized to 

calculate various ratios serving as bank specific variables for this study. Quarterly 

consumer price index (averaged from monthly CPI available on web site of State 

Bank of Pakistan) is used as measure of external determinant, inflation.  

6.1.2 Model 

Ln ROA = Ln α+β1 Ln DA + β2 Ln IF+ β3 Ln IS + β4 Ln FA + β5 Ln LA + β6 Ln EA 

+ β7 Ln QA + β8 Ln OA + β9 Ln PI + ε 

Where: ROA = Profit (Before Tax) / Total Assets x 100 

DA = (Total deposits / Total Assets) x 100 

IF= (Financing Income / Total Financing) x 100 

IS = (Income from Services / Total Revenue) x 100 

FA= (Total Financing / Total Assets) x 100 

LA= (Total Liabilities / Total Assets) x 100 

EA= (Earning Assets / Total Assets) x 100 

QA =(Total Equity / Total Assets) x 100 
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OA= (Total Overheads / Total Assets) x 100 

PI= Consumer Price Index 

SELECTION OF INPUT OUTPUT VARIABLES IN DEA  

As described earlier, DEA is best suited for multiple input, multiple output production 

processes. Banks also use several inputs to produce multiple outputs. Despite wide 

spread use and acceptability of DEA as the appropriate tool of performance 

measurement, there is lack of consensus on the selection of suitable input output 

variables. Reasons for selecting a particular set of input, output variables are not 

properly supported by logic and linkage to the theory of finance is rather “poorly 

explained”, in previous studies (Avkiran, 2006). Major reason behind lack of 

consensus on selection of input output variables is the contradiction in the 

understanding of basic working approach of banks. Some scholars assume banking 

business akin to other businesses involved in production of goods and services. To 

them, banking works under production approach. Conversely, many other scholars 

assume banking business to be involved in intermediation process. Their 

consideration of banking sector is known as intermediation approach.  Hence, 

production and intermediation approaches are two basic categories of banking-sector 

working mechanism supposition in addition to some other classifications like value 

added approach and asset approach. 

6.1.3 Production Approach 

Benston (1965) introduced production approach, which considers that banks just like 

other business firms, which are involved in production activities. Physical inputs (e.g. 

labor and physical assets) are required to produce services to the consumers. This 
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approach assumes that basic objective of the financial institutions is to minimize 

inputs while maintaining a certain level of outputs or to maximize their outputs with 

given inputs. In this approach, outputs of banking sector, which produce services, are 

measured in terms of number of transactions, number of accounts, number of time 

deposits, number of commercial loans etc. instead of monetary values. Various 

expenses like salary (often, number of employees used as proxy), occupancy, 

depreciation etc. are used as inputs. This approach, however, does not normally 

include interest expenses (Avkiran, 2006). But, it has been concluded Berger and 

Humphrey (1997) that this approach is suitable and most extensively used for 

measuring branch efficiency due to its focus on operating efficiency; only a limited 

number of studies on bank level performance measurement have applied this 

approach.  

6.1.4 Intermediation Approach 

This approach was introduced by Sealey and Lindley (1977). In intermediation 

approach, banks are considered as intermediaries, which facilitate (I) savers to deposit 

their savings when they want to earn interest and (II) investors to get loans when they 

need it for the financial requirements of their businesses. Hence, banks convert 

deposits into earning assets like loans and investments in order to earn profit from the 

difference between interest received from borrowers and the interest paid to the 

depositors. That is why, commonly used outputs in this approach are loaned funds, 

securities, deposits with other banks and non-interest income; whereas, raised funds 

(deposits), physical capital, labor, equity and the expenses incurred during this 

intermediation activity are inputs (Avkiran, 2006). Profit maximizing objective of 

banking firms is justified with the maximization of earning assets with minimum 
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deposits and expenses. Unlike production approach which deals with only production 

related cost, intermediation approach also accounts for interest expenses as input 

variable being major portion of total cost of a bank (Saaid, et al., 2003). It is 

especially desirable in frontier method like DEA, dealing with multiple inputs and 

outputs, to consider total cost rather than production cost only. 

Berger and Humphery (1997) conclude in a survey of financial institutions efficiency 

studies that production approach is suitable for the performance comparison of 

branches whereas the intermediation approach is most suitable for firm level 

comparison of banks. Branch managers don’t have any role in macro level decisions 

of banks but are responsible only for the efficient use of available resources to provide 

services to the clients.  

6.1.5 Assets Approach 

According to this approach, assets (and most specifically earning assets like loans) are 

the most important outputs in banking sector. Assets approach is an extension of 

intermediation approach. But, both don’t consider service activities performed by 

banking sector- substantial contributor to bank income in current scenario.  

6.1.6 Value Added Approach 

In this approach, value maximization is basic objective of firm instead of profit 

maximization. Deposits, along with loans and other earning assets, are included as 

output of banks because they have considerable share of value addition in balance 

sheet of banks.  A limited number of studies applied this approach to measure 

efficiency of banks. 
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Pastor, Perez and Quesada (1997) used this approach for the inclusion of input output 

variables for cross country efficiency analysis. They used non-interest expenses and 

personnel expenses as inputs. Whereas loans, other productive assets and deposits 

were used as outputs. This research pointed out that banking systems of UK, USA and 

France were most inefficient whereas, France, Belgium and Spain banks were 

efficient.  

Rogers (1998) criticizes Stochastic Frontier Approach for underestimating efficiency 

as a result of ignoring non-traditional activities. Kohers, Huang and Kohers (2000) 

also points out that non-interest income have become substantial part of incomes of 

current banking practices so service activities should not be dropped while analyzing 

banking efficiency. 

Shahid, et al. (2010) used deposits and fixed capital as inputs and investments, and loans 

and advances as output variables. Price of fixed capital was calculated by dividing 

expenditure on fixed assets by the total value of premises and fixture, whereas unit price 

of deposits was calculated by dividing total interest paid on deposits by total deposits.  

As far as the performance evaluation of Islamic banking is concerned, Muljawan, Dar and 

Hall (2002) pointed out that equity was the most important variable because of fact that 

their capital structure is equity-based as shareholders’ equity and PLS based investment 

deposits dominate. 

Adopting methodological model of Kumar and Gulati (2009), this study measures 

performance as a product of efficiency and effectiveness. 

Performance = Efficiency X Effectiveness 

Following input and output variables are selected: 
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Table 6.2 Inputs and Outputs for DEA Efficiency and Effectiveness 

Model Inputs Outputs 

DEA Model A Employee Loans and Advances 

(Efficiency Model) Fixed Assets Investment 

   Deposits 

   Equity  

DEA Model B Loans and 
Advances 

Markup (Interest) 
Income 

(Effectiveness 
Model) 

Investment Other Income 

MALMQUIST INDEX 

In order to evaluate productivity change in banking sector and comparative overall 

performance of Islamic and conventional banks, current study uses Malmquist index 

introduced by Caves, et al. (1982). This index is based on distance function inspired 

from the conceptual breakthrough of Malmquist (1953). Malmquist index is a 

measure of productivity growth over time while assuming multiple inputs and 

multiple outputs.   

Table 6.3 Inputs and Outputs for Malmquist TFP 

Inputs Outputs 

Employee Loans and Advances 
Fixed 
Assets 

Investment  

Deposits Markup (Interest) 
Income 

Equity Other Income 

SECOND STAGE ANALYSIS 

After computation of efficiency, effectiveness and performance scores using DEA 

technique in first stage, this study will attempt to identify the explanatory variables of 
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these dependant variables in second stage. Dependant variables in this case are limited 

(censored) variables as DEA scores for each DMU always fall between 0 and 1.  

Yudistira (2004) applied OLS to explore the environmental determinants of banking 

efficiency in second stage. Delis and Papanikolaou (2009) used double bootstrapping 

process to explore determinants of efficiency. Attaullah and Le (2006) adopted OLS 

and GMM regression methods in second stage analysis of Indian banks efficiency to 

find the determinants of efficiency related with economic reforms. However, Budd 

and Budd (2006) pointed out that OLS may predict biased estimates when sufficient 

values of limited dependant variable are equal to one. OLS assumes normal 

distribution of the dependant variable and the residual- without heteroscedasticity 

whereas limited DEA efficiency scores don’t have zero expected error.  

Although some studies adopted other methods, most of the previous studies including 

Budd and Budd (2006); Das and Ghosh (2009); Grigorian and Manole (2006); 

Jackson and Fethi (2000); Karim, et al. (2010); Pasiouras (2008); and Staub, et al. 

(2009) used censored Tobit model in second stage to find out efficiency determinants. 

They are of the view that Tobit model can handle distribution characteristics of 

efficiency and guide us the factor relevant to performance improvement. In Pakistani 

banking sector, Nizai (2003) also used Tobit model to determine factors of multiple 

DEA efficiency measures. As far as the regression method to find the determinants of 

efficiency in Islamic banking is concerned, Noor and Ahamd (2011); Sufian and 

Majid (2008) among others adopted multivariate Tobit model.  

Standard Tobit model for efficiency of ith bank may be described as follows: 
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Where xi is the vector of explanatory variables, β’ is vector of coefficients and εi ~ 

N(0,δ2). Each inefficient bank in this model is assigned a probability of DEA score 

time the probability. Likelihood function is then maximized which is product of these 

probabilities computed by the use of normal density function (Budd and Budd, 2006).   

The likelihood function L will be maximized to solve β and δ using 26 yi and xi 

observations of Islamic banks.  
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First product is for the observation of efficient banks whereas second product is for 

inefficient banks. Fi is a standard normal function evaluated at β’xi/δ.  

Performance of banks depends on bank specific, market and macroeconomic factors.  

    ,  ,  Yi f Bk Mt Mc  

Where yi is the DEA scores obtained in first stage through Model A (Efficiency) and 

Model B (Effectiveness). Bk are bank specific variables, Mt are the market and Mc 

are macroeconomic determinants. This study uses age, capitalization, loan ratio, 

provision for non performing loans, market share, profitability, other (non-interest) 

income and other (non-interest) expenses as bank specific factors. Market 

concentration and minimum capital requirement are two variables showing market 
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situation in which banks are operating. Similarly, inflation and GDP represent 

macroeconomic environmental factors affecting bank performance.  

As noted earlier, there are two dimensions of performance: efficiency and 

effectiveness. In first stage we calculated DEA scores for dimension. In second stage, 

we have formulated two following models to estimate the coefficients of performance 

determinants. 

Model: 

Yi = β1AGE + β2CTA + β3LTA + β4PTL + β5LDEPOSITS+ β6ROA+ β7OOITA+ 

β8NIETA+ β9HI + β10DMINCAP + β11GDEF+ β12GGDP + εi   

Where Yi are dependant variables representing DEA technical efficiency scores 

(DEAEFF) of ith bank computed on DEA Model A (Efficiency), DEA Model B 

(DEAEFEC) of effectiveness and performance (PERF). AGE, CTA, LTA, PTL, 

LDEPOSITS, OOITA and NIETA are bank specific dependant variables. HI and 

DMINCAP are market specific variables; and GDEF and GGDP are macroeconomic 

determinants included in the models. AGE is included in this model to estimate effect 

of bank age on efficiency. Under the hypothesis of learning by doing, we assume that 

Age is positively related with performance. Objectives of the managers of the banks, 

facing problems of insufficient capital and potential of failure, are contradictory to the 

shareholders. Managers of less capitalized firms concentrate on their personal 

benefits. This issue is termed as Moral Hazard Hypothesis. Under this hypothesis, we 

expect that highly capitalized banks perform better.  CTA (Capital to Assets) shows 

the leverage intensity of banks. This ratio is measured by dividing owners’ equity by 

assets. Efficient structure hypothesis assumes that banks with higher loan production 

perform better in getting higher revenues. LTA (Loans to Assets) calculated by 
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dividing total loans and advances by assets shows the loan intensity of a bank. PTL 

(Provision for non-performing loans to total loans) is used as proxy of bank risk. 

Under bad management hypothesis (Berger and Deyoung, 1997) or bad luck 

hypothesis we expect that non-performing loans reduce efficiency of banks. On the 

other hand, skimping hypothesis suggests that non-performing loans may result in 

higher performance of banks. LDEPOSITS is the natural log of bank deposits used to 

indicate size of bank. We expect that banks with larger size perform better. ROA 

(Return on Assets), ratio of profit before tax to assets, is used as an indication of bank 

profitability. OOITA (Other Operating Income to Assets) is calculated by dividing 

non-markup income by assets. It includes services, fee and brokerage income; and 

indicates the revenue of the bank from non-traditional activities. We expect positive 

relationship between performance and service income. NIETA (Non Interest 

Expenditure to Assets) is calculated by dividing other operating expenses by assets. 

This ratio shows impact of non-markup administrative expensive on performance of 

banks.  HI (Herfindahl Index) measures the concentration ratio in the banking market. 

DMINCAP is a dummy variable to estimate the impact of central bank’s prudential 

rules. State Bank of Pakistan has increased minimum capital requirement for banks up 

to Rs. 8 billion from 2008 onward. This variable has zero value for the years before 

2008; 2008 and 2009 have the value of 1. GDEF (GDP Deflator) is used as an 

indicator of inflation. GGDP shows Pakistan’s GDP growth rate in the sample years.  
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DATA SOURCES 

6.1.7 Sample Selection 

In regression and other methods of performance analysis, large number of explanatory 

variables may be included in the model to increase coefficient of determination- while 

keeping control over multi-collinearity and other issues. However, this rule does not 

apply to DEA. Selection of input and output variables is a key subject in DEA non-

parametric linear programming method. If number of DMUs are less but we include 

large number of input output variables in order to cover most of the determinants then 

this method results in overestimation of efficiency and most of the firms lie on 

efficient frontier. Contrarily, if less number of inputs and outputs are included in the 

model, we may ignore some important factor involved. There is no hard and fast rule 

for the number of variables and number of DMUs. Some rules of thumb have been 

described in previous studies. Dyson, Thanassoulis and Boussofiane (1998) 

recommended that product of inputs and outputs should be less than total number of 

firms included in the sample. Stern, Mehrez and Barboy (1994) provided another rule 

by suggesting that number of DMUs should be more than three times the sum of 

inputs and outputs included in the model. Cooper, et al. (2007) confirmed that 

inclusion of more DMUs will increase degree of freedom and vice versa. They 

formulated a rule of thumb for minimum requirement of DMUs with reference to 

included input output variables. 

  max  [   x  ,  3 ( )]k m n m n   (5.14) 
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Where k is the number of DMUs in the sample, m is the number of inputs and n is the 

number of outputs. 

Large sample size normally makes estimates statistically significant but increasing 

sample size is not always required process as it may lead to “too large sample size” 

(Kennedy, 1998; Mccloskey and Ziliak, 1996). Limi (2003) used sample of only five 

Pakistani banks while indicating that, economic significance is different form 

statistical significance.  

For performance comparison based on ratio analysis, DEA efficiencies and 

Malmquist Index our study has included annual data of all the 6 Islamic banks and 27 

conventional banks that have been banks working in Pakistan from 2004 to 2009 

without any merger or acquisition. Only Islamic banks are taken as sample for 

exploring determinants of the efficiency, effectiveness and performance of Islamic 

banks during second stage analysis. For DEA model A, we have 4 inputs and two 

outputs. Number of firms should have been greater or equal to max[4 x 2, 3(4+2)] i.e. 

18. For DEA Model B, we have 2 inputs and 2 outputs. Number of firms should have 

been greater or equal to max[2 x 2, 3(2+2)] i.e. 12. Whereas, number of banks 

included in the study are 33. Therefore both of our models satisfy the sample size 

condition given by Cooper, et al. (2007). 

To find out the coefficients of factors affecting profitability of Islamic banks, we used 

time series dated from quarterly published financial reports of Meezan Bank Limited 

ranging from 2003 first quarter to 2009 fourth quarter. This bank is considered as 

market leader in Islamic banking industry of Pakistan being the pioneer full-fledged 

Islamic bank of Pakistan.    
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6.1.8 Data Collection 

Financial reports of all the banks included in this study were collected using multiple 

sources. This was a tiring and lengthy task to collect all the reports of all the banks for 

number of years. Most of the banks provided their recent reports on their websites. 

Some reports were available in bank branches. Most of the previous reports were 

copied from the library of State Bank of Pakistan, Karachi. Securities and Exchange 

Commission, Islamabad, Ministry of Finance and Statistics Division were additional 

source of data collection. 
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7 CHAPTER 7 EMPIRICAL RESULTS ON RATIO              

ANALYSIS 

INTRODUCTION 

Ratio analysis is a straight forward, simple and most widely used process of banking 

sector performance analysis. This chapter describes mean values of all the ratios 

calculated for this study annually, from 2004 to 2009, as well as on pooled data. 

Figures used for every ratio present year to year variations, trend and comparison of 

performance of banks. Islamic, Conventional and All are presented simultaneously in 

order to provide better comparison. In addition to computation of mean and median 

values of ratios, this study performs statistical test to analyze difference in 

performance of two categories. Detail description of these ratios has been earlier 

stated in Table 6.1.  

Section 7.2 of current chapter describes results of multiple financial ratios used for 

performance measurement and comparison between Islamic and conventional banks 

in Pakistan. Section 7.3 provides estimation results of profitability determinants using 

time series regression analysis. 

PERFORMANCE OF BANKS: RATIO ANALYSIS RESULTS 

This section explains the results of each ratio included in this study for the 

performance comparison of Islamic and conventional banks in Pakistan during 2004 

to 2009. Results of parametric t-test and non-parametric MW and KS tests of 

statistically significant difference in mean and median values of these ratios computed 

for the Islamic and conventional banks are provided in Table 7.1.  
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Table 7.1 Results of Ratio Analysis for Performance Comparison 

Pooled CTA PTL PTA NOITE OITA
Conventional Mean 14.582 1.993 0.9 6.296 1404.6
  Median 9.408 0.809 0.457 5.747 1024.7
Islamic Mean 21.467 0.929 0.409 7.171 264.33
  Median 15.967 0.505 0.243 6.8 211.22
All Mean 15.599 1.836 0.827 6.425 1236.1
  Median 10.364 0.739 0.432 6.131 887.87
T test P-value 

  0.029 0.003 0.002 0.133 0
MW test P-value 

  0 0.058 0.053 0.087 0
KS test P-value   0.003 0.284 0.207 0.276 0

2004   
Conventional Mean 12.39 0.535 0.235 3.322 868.345

  Median 7.387 0.312 0.089 3.119 604.783

Islamic Mean 13.2 0.166 0.1 3.144 676.356

  Median 13.2 0.166 0.1 3.144 676.356

All Mean 12.461 0.503 0.223 3.307 851.651

  Median 7.81 0.217 0.089 3.119 604.783

T test P-value   0.842 0.041 0.053 0.561 0.533

MW test P-value 
  

0.23 0.663 1 0.913 0.913

KS test P-value   0.392 0.59 0.802 0.954 0.954

2005   
Conventional Mean 14.092 0.808 0.406 4.776 1289.736

  Median 8.53 0.513 0.251 4.487 1071.763

Islamic Mean 12.993 -0.229 -0.087 4.584 1315.377

  Median 12.993 -0.229 -0.087 4.584 1315.377

All Mean 14.007 0.728 0.368 4.761 1291.708

  Median 9.474 0.435 0.216 4.551 1071.763

T test P-value 
  0.808 0.299 0.337 0.55 0.967

MW test P-value   0.441 0.149 0.248 0.847 0.7

KS test P-value   0.651 0.467 0.745 0.651 0.958

2006   
Conventional Mean 16.02 0.618 0.305 5.424 1725.581

  Median 10.331 0.465 0.253 5.662 1349.369

Islamic Mean 28.373 0.141 0.073 6.328 -10.584

  Median 26.735 0.057 0.015 5.562 209.148

All Mean 17.614 0.557 0.275 5.541 1501.56

  Median 10.397 0.405 0.231 5.662 935.891

T test P-value 
  

0.318 0.016 0.023 0.511 0.014
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MW test P-value 
  

0.141 0.068 0.068 0.68 0.022

KS test P-value 
  0.395 0.286 0.16 0.92 0.044

2007 
Conventional Mean 15.626 2.575 0.966 6.359 1625.9
  Median 10.477 1.352 0.688 6.324 1116.4
Islamic Mean 27.142 0.522 0.241 6.082 448.21
  Median 23.526 0.427 0.137 6.049 322.62
All Mean 17.72 2.202 0.835 6.309 1411.8
  Median 11.436 0.888 0.525 6.277 1063.3
T test P-value 

  0.188 0.017 0.008 0.753 0.027
MW test P-value 

  0.056 0.093 0.069 0.779 0.025
KS test P-value 

  0.205 0.143 0.143 0.715 0.051
2008   

Conventional Mean 14.898 3.174 1.664 8.48 1248.421

  Median 10.243 1.548 0.727 8.587 715.368

Islamic Mean 21.164 0.848 0.392 8.658 -17.711

  Median 20.205 0.923 0.495 8.997 27.39

All Mean 16.038 2.751 1.433 8.513 1018.215

  Median 12.529 1.194 0.616 8.726 576.771

T test P-value 
  0.334 0.004 0.006 0.827 0.009

MW test P-value 
  

0.113 0.076 0.062 0.744 0.062

KS test P-value 
  

0.335 0.243 0.143 0.896 0.041

2009   
Conventional Mean 13.842 4.016 1.707 8.87 1554.035

  Median 10.073 2.711 1.243 8.506 835.676

Islamic Mean 17.071 2.581 1.087 9.538 58.052

  Median 15.452 3.049 1.296 9.704 -79.328

All Mean 14.488 3.729 1.583 9.003 1254.838

  Median 10.566 2.795 1.243 8.617 710.874

T test P-value   0.547 0.147 0.119 0.571 0.056

MW test P-value 
  

0.195 0.641 0.568 0.534 0.178

KS test P-value 
  

0.509 0.809 0.809 0.509 0.181
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Pooled 
ROE ROA ROD LATA DETA NLTA

Conventional Mean 
7.981 0.938 1.328 12.185 83.796 3.302

  Median 
15.197 1.34 1.946 15.858 86.121 7.782

Islamic Mean 
3.774 0.342 0.516 28.403 90.311 5.663

  Median 
3.652 0.766 1.21 26.484 90.107 11.771

All Mean 
7.36 0.85 1.208 14.502 84.758 3.651

  Median 11.923 1.259 1.75 16.367 86.798 8.095
T test P-value   0.422 0.257 0.357 0.031 0 0.828
MW test P-value   0.003 0.041 0.044 0.002 0 0.054
KS test P-value   0.001 0.098 0.038 0.002 0.008 0.03

2004   
Conventional Mean 31.609 1.973 2.484 23.381 85.143 10.18

  Median 22.768 1.471 1.911 16.906 87.175 9.968

Islamic Mean 9.694 1.258 1.827 33.507 82.192 19.752

  Median 9.694 1.258 1.827 33.507 82.192 19.752

All Mean 29.703 1.911 2.427 24.261 84.886 11.012
  Median 22.145 1.395 1.911 17.026 85.226 10.537

T test P-value   0.091 0.264 0.418 0.187 0.271 0.007
MW test P-value   0.445 0.663 0.827 0.156 0.326 0.064
KS test P-value   0.392 0.698 0.802 0.24 0.486 0.137

2005 
  

Conventional Mean 22.748 1.732 2.365 21.966 82.961 7.394

  Median 24.34 2.155 2.653 16.221 85.225 7.346

Islamic Mean 18.686 2.358 3.27 39.749 85.375 26.058

  Median 18.686 2.358 3.27 39.749 85.375 26.058

All Mean 22.436 1.78 2.435 23.334 83.146 8.83
  Median 23.349 2.155 2.724 17.014 85.225 7.922

T test P-value   0.469 0.24 0.36 0.316 0.358 0.214

MW test P-value 
  

0.7 0.773 0.501 0.102 1 0.027

KS test P-value 
  

0.556 0.833 0.651 0.198 0.833 0.067

2006   
Conventional Mean 19.332 1.849 2.742 23.259 83.027 7.994

  Median 20.96 2.06 3.066 16.404 86.062 8.777

Islamic Mean 10.092 2.309 4.052 37.086 89.089 -17.587

  Median 12.077 1.291 1.749 42.064 88.987 9.311

All Mean 18.14 1.908 2.911 24.642 83.809 4.693

  Median 17.932 2.049 2.942 16.979 86.062 8.777
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T test P-value 
  

0.144 0.818 0.475 0.094 0.099 0.508

MW test P-value 
  

0.289 0.637 0.637 0.029 0.263 0.953

KS test P-value 
  

0.232 0.697 0.697 0.055 0.497 0.552

2007 

Conventional Mean 
5.824 1.142 1.529 -9.041 84.431 -24.224

  Median 18.749 1.601 2.309 14.948 86.759 5.966
Islamic Mean 

7.37 0.803 0.995 31.577 93.069 7.333
  Median 6.873 0.948 1.485 26.034 94.505 11.532
All Mean 

6.105 1.08 1.432 -1.656 86.001 -18.486
  Median 

13.038 1.457 2.255 15.233 87.191 6.671
T test P-value 

  0.864 0.654 0.706 0.184 0.001 0.328
MW test P-value 

  0.176 0.455 0.427 0.093 0.005 0.263
KS test P-value 

  0.448 0.939 0.715 0.287 0.041 0.205
2008 

  
Conventional Mean -11.884 -0.219 -0.243 22.111 83.9 6.69

  Median 4.398 0.514 0.727 14.717 87.219 8.103

Islamic Mean -1.844 -0.783 -1.167 21.05 91.453 4.209

  Median -4.343 -0.586 -0.748 18.889 91.519 8.662

All Mean -10.059 -0.322 -0.411 21.918 85.273 6.239

  
Median 2.612 0.514 0.714 14.717 87.602 8.103

T test P-value 
  

0.579 0.542 0.514 0.86 0.076 0.747

MW test P-value 
  

0.176 0.283 0.283 0.815 0.028 0.963

KS test P-value 
  

0.172 0.511 0.287 0.715 0.079 0.896

2009 
  

Conventional Mean -15.453 -0.717 -0.769 -7.141 83.486 15.067

  Median 3.101 0.323 0.566 15.362 85.562 6.298

Islamic Mean -5.361 -1.281 -1.995 22.757 91.574 9.453

  Median -10.121 -1.47 -1.846 19.968 91.487 9.044

All Mean -13.434 -0.83 -1.014 -1.162 85.104 13.944

  Median 2.546 0.285 0.417 15.918 86.751 6.96

T test P-value 
  

0.484 0.656 0.534 0.297 0.003 0.903

MW test P-value 
  

0.437 0.5 0.604 0.108 0.029 0.407

KS test P-value 
  

0.509 0.66 0.66 0.181 0.076 0.266
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Pooled 
IITA NIM OOITA OETOI LTD LTE ETD

Conventional Mean 
6.907 3.242 1.596 0.776 74.782 581.85 37.231

  Median 7.147 2.839 1.395 0.7 70.133 526.8 12.94
Islamic Mean 6.178 2.786 1.256 1.055 71.875 340.97 36.732
  Median 6.405 2.733 1.04 0.949 70.316 323.24 22.224
All Mean 

6.799 3.175 1.545 0.818 74.353 546.27 37.158
  Median 7.033 2.81 1.345 0.715 70.284 494.15 13.802
T test P-value   0.184 0.132 0.046 0.057 0.557 0 0.957
MW test P-value   0.228 0.366 0.079 0 0.891 0.002 0.002
KS test P-value   0.503 0.546 0.089 0.002 0.956 0.002 0.007

2004 
 

Conventional Mean 3.503 2.285 1.471 0.686 68.203 683.112 25.496

  Median 3.63 2.361 1.396 0.647 67.319 569.722 9.134
Islamic Mean 2.827 1.419 1.683 0.696 87.815 479.959 19.185
  Median 2.827 1.419 1.683 0.696 87.815 479.959 19.185
All Mean 3.444 2.209 1.489 0.687 69.908 665.447 24.948
  Median 3.605 2.182 1.511 0.659 68.559 569.722 9.222
T test P-value   0.039 0 0.419 0.855 0.001 0.252 0.566
MW test P-value   0.23 0.23 0.445 0.513 0.156 0.585 0.19
KS test P-value   0.24 0.24 0.59 0.698 0.183 0.802 0.309

2005 
 

Conventional Mean 5.607 3.198 1.508 0.695 80.389 573.679 35.198

  Median 5.777 3.077 1.305 0.652 72.106 489.207 11.225
Islamic Mean 4.641 2.011 2.569 0.638 78.284 479.147 18.073
  Median 4.641 2.011 2.569 0.638 78.284 479.147 18.073
All Mean 5.532 3.107 1.59 0.69 80.227 566.407 33.88
  Median 5.684 2.898 1.429 0.652 72.106 489.207 12.495

T test P-value   0.003 0.196 0.271 0.389 0.884 0.684 0.192

MW test P-value   0.083 0.178 0.083 0.847 0.501 0.63 0.441
KS test P-value   0.118 0.467 0.154 0.906 0.833 0.906 0.651

2006 
 

Conventional Mean 7.398 4.103 1.424 0.702 79.278 529.959 38.585

  Median 7.024 3.151 1.193 0.666 73.807 539.76 14.155

Islamic Mean 4.015 1.929 0.942 1.787 69.569 287.626 56

  Median 4.154 1.773 0.94 1.047 72.936 267.572 48.763

All Mean 6.961 3.823 1.362 0.842 78.025 498.69 40.832

  Median 6.833 2.67 1.185 0.695 73.807 485.353 15.731

T test P-value 
  

0.045 0.024 0.147 0.292 0.323 0.156 0.56

MW test P-value 
  

0.034 0.068 0.263 0.018 0.724 0.157 0.216

KS test P-value 
  

0.044 0.216 0.581 0.063 0.92 0.395 0.395
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2007 

Conventional Mean 
7.136 3.205 2.11 0.748 74.805 558.82 43.066

  Median 
7.16 2.786 1.837 0.694 69.748 586.91 12.93

Islamic Mean 
5.15 2.628 1.561 0.935 72.389 275.76 50.232

  Median 
4.759 2.833 1.388 0.954 66.884 181.81 32.865

All Mean 
6.775 3.1 2.011 0.782 74.365 507.36 44.369

  Median 
6.932 2.801 1.836 0.712 69.748 514.8 14.411

T test P-value   0.022 0.21 0.213 0.225 0.872 0.038 0.786
MW test P-value   0.045 0.926 0.243 0.093 0.674 0.04 0.093
KS test P-value   0.041 0.389 0.335 0.243 0.987 0.243 0.389

2008 
 

Conventional Mean 8.307 3.241 1.432 0.904 80.777 636.285 43.542

  Median 8.921 3.386 1.354 0.799 76.12 464.4 13.764

Islamic Mean 7.803 3.622 0.801 1.018 76.815 355.862 33.458

  Median 7.836 4.036 0.837 1.003 74.702 300.863 28.627

All Mean 8.215 3.311 1.317 0.924 80.057 585.299 41.708

  Median 8.808 3.573 1.306 0.865 76.12 448.585 16.395
T test P-value   0.399 0.525 0.001 0.293 0.733 0.091 0.661

MW test P-value 
  

0.04 0.455 0.02 0.093 0.926 0.176 0.191

KS test P-value 
  

0.143 0.389 0.009 0.118 0.969 0.389 0.448

2009  
Conventional Mean 8.799 3.196 1.591 0.909 63.105 524.463 34.347
  Median 8.962 2.856 1.095 0.825 65.166 497.125 13.069
Islamic Mean 8.652 3.395 1.032 0.982 60.511 334.454 25.728
  Median 8.692 3.56 1.016 0.979 63.886 310.535 19.262
All Mean 8.77 3.236 1.479 0.924 62.586 486.461 32.623
  Median 8.883 3.153 1.057 0.876 65.048 426.947 13.275

T test P-value   0.829 0.769 0.209 0.466 0.646 0.071 0.658
MW test P-value   0.5 0.795 0.5 0.233 0.717 0.178 0.325

KS test P-value   0.509 0.925 0.809 0.266 0.925 0.181 0.66

Source: Author’s Estimations  
Note: t-test is employed to test the null hypothesis that means of two samples are equal while not assuming equal 
variances 
MW (Mann-Whitney) U test tests the null hypothesis that two samples are drawn from the different distributions 
against the alternate hypothesis that the location of distributions are different.  
KS (Kolmogorov-Simirnov) 2 sample test tests the null hypothesis that two sample are drawn from different 
distribution against the alternate hypothesis that location and shape of distributions are different.    
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7.1.1 Capital to Assets (CTA) 

Capital to Assets (CTA) ratio measures the availability of capital with respect to the 

assets and larger the value, better it is and it can be seen that on average Islamic 

Banks have almost 48% more CTA than conventional counterparts. 

Figure 7.1 Capital to Assets (CTA) of Sample Banks- Mean Values 

 

This makes Islamic banks more favorable as on investment grounds than their 

counterparts. Also, it shows the amount of risk involved in investment (Basel-II 

Requirements), which as shown above clearly shows that conventional banks are 

more risky than the Islamic Banks. The average green line in Figure 7.1 above, clearly 

highlights the difference between two banking systems showing low risk efficient 

Islamic Banking performing better after 2005 onwards.  

Nevertheless, results described in Table 7.1 suggest that there exists strong 

statistically significant difference in mean and median value of CTA for Islamic and 

conventional banks in pooled data. Since Islamic banking rely heavily on equity-

based financing, it not surprising that they surpassed conventional counterparts in this 
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performance criteria.  Islamic banks achieved mean value of 21.467 as compared to 

14.582 value of conventional banks for this ratio when data from 2004 to 2009 is 

pooled. However, these differences are not found to be significant in annual results 

from 2004 to 2009 except 2007.  

7.1.2 Loan Loss Provision to Loans (PTL): 

A loan loss provision to Loans is calculated by dividing loan loss provisions (taken 

from the balance sheet) with the total amount of loans during that year. Loan Loss 

Provision is a factor for assessing the portion of Loans not coming back into the Bank 

(which could be due to customer default or loan terms renegotiated etc), which means 

that a lower value would be preferable meaning Bank is expecting more of its loans to 

come back and a higher value would mean they had larger provisions of loss as 

compared with actual loan amounts and are expected to face losses. Islamic Banking 

once again is performing better by keeping their provisions for loan loss much less 

than conventional banks. In fact, they had negative provision in 2005 and only in 

2009 their loan loss provisions jumped pass the original amount of loan. Conventional 

banks were more under risk by keeping more provisions for loan loss creating a sense 

of uncertainty regarding loans recovery.  Hence, it may be easily concluded that 

conventional banks are very inefficient in recovering loans as compared to Islamic 

banks that showed more efficiency in recovering those loans. 
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Figure 7.2 Loan Loss Provision to Loans (PTL) of Sample Banks- Mean Values 

 

As shown in Table 7.1 difference in the performance of Islamic and conventional 

banks - considering PTL as standard- is statistically significant for pooled data as well 

as annual data except for 2005. From 2004 to 2009, Islamic banks had only 0.929 in 

contrast to 1.993 mean ratio of loan loss provision to loans. Conventional banks had 

above 100% loan loss provisions than Islamic banks.     

7.1.3 Loan Loss Provision to Assets (PTA): 

Loan loss provision to Assets is calculated by dividing loan loss provisions (taken 

from the balance sheet) with the total amount of assets during that year. Loan Loss 

Provision when compared with total assets of bank should be much less than when 

compared only Loans (one but large part of total assets) as could be seen from the 

ratios above but still it should be much less than a factor of 1 as it shows that bank is 

having more losses in loan recovery than its total assets which should redeem it as 

insolvent which is the major cause of acquisitions by large banks of smaller ones 

within Pakistan. Also, Pakistan has a history of politically influencing banks to write 

off loans which causes havoc for banks but still during the same period, Islamic banks 
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performed better except for 2009. One thing should be kept in mind that this is 

provision for loan loss showing highly instable market but this doesn’t show the 

actual loan loss which is much lower than the provisions. 

Figure 7.3 Loan Loss Provision to Assets (PTA) of Sample Banks- Mean Values 

 

The difference between types of banks is obvious and significant for the mean PTA 

value in the combined data of entire period of study. Table 7.1 points out that Islamic 

banks have only 0.409 mean PTA ratio as compared to 0.9 provision to assets value of 

conventional banks. Similarly, significant difference in performance exists in annual 

results of 2004, 2006, 2007 and 2008.  

7.1.4 Net Operating Income to Employees (NOITE): 

Net Operating Income to Employees (NOITE) is calculated by dividing Net Operating 

income with the number of employees in the bank which will show the per capita 

outcome for the bank. 
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Figure 7.4 Net Operating Income to Employees (NOITE) of Sample 
Banks- Mean Values 

 

Net Operating Income to Employees (NOITE) is another source of measuring 

efficiency within the organisation and is quite obvious that higher value would be 

preferable. By comparing the values of this ratio from above table and Figure 7.4, it is 

very evident that Islamic banking remained highly inefficient by utilizing its 

employees and this also shows that they have a lot to do in the market to expand their 

business as this is also true that conventional banks have huge assets and branch 

networks as compared with Islamic banks which makes this ratio highly favorable for 

conventional banks.  

Table 7.1 declares significant under performance of Islamic banks on this front. They 

earned only 264.3 per employee as compared to 1404.6 earning per employee of 

conventional banks during 2004 to 2009. This is not surprising, as Islamic banks have 

to maintain sufficient number of employees- irrespective of higher or lower assets, 

deposits, loans and profits- despite their smaller branch network size as compared to 

conventional banks. Another reason for proportionately higher human resource 
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strength is that Islamic banks have to establish Shariah Advisory Boards for the 

verification of legitimate funding decisions. Hence, this under performance of Islamic 

banks may not be due to management inefficiency only. Difference in per employee 

earning is, however, not significant in 2004 and 2005. Nevertheless, Islamic banks 

faced negative net operating income to employee ratio during 2006 and 2008 due to 

mean net negative earning in this period.     

7.1.5 Operating Income to Assets (OITA) 

Operating Income is divided with Total Assets to get this factor. Operating Income to 

Assets (OITA) shows the efficiency of organization as to how much a firm is earning 

as compared with assets. Obviously, higher value of this factor favors organization 

and suggests that it is earning more than its assets employed for the purpose. As 

shown by the Table 7.1 and Figure 7.5, both (Islamic and Conventional) type of banks 

have almost similar values with conventional being slightly better but Islamic banks 

turned more efficient than conventional banks in 2009. 

Figure 7.5 Operating Income to Assets (OITA) of Sample Banks- Mean Values 
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Table 7.1 shows that although operating income to assets ratio of Islamic banks is 

better than conventional banks; this difference is not statistically significant for the 

pooled as well as annual data from 2004 to 2009. 

7.1.6 Return on Equity (ROE) 

Return on Equity (ROE) is a measure of Investment efficiency and is vital for 

investors to make decision of investment in the organization or not. Higher the value, 

more efficient will be an organization. As can be seen in table and Figure 7.6, Return 

on Equity was lower for Islamic banks as compared with conventional banks but it 

went to negative for both of them in 2008 and 2009. As it can be seen that declining 

trend was more of huge slump for conventional banks than the Islamic banks showing 

stable returns for Islamic banks compared with conventional banks. As Table 7.1 also 

demonstrates, no significant difference is observed in annual data although difference 

in mean ROE of Islamic and conventional banks is statistically significant in 

combined data of 2004-2009. 
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Figure 7.6 Return on Equity (ROE) of Sample Banks- Mean Values 

 

7.1.7 Return on Assets (ROA) 

Return on Assets is calculated by dividing Profit before tax with total assets. Return 

on Assets (ROA) is another ratio to calculate efficiency of organization and it could 

be seen in table above that Islamic banks were performing better in 2005 and 2006 but 

after that, conventional banks dominated showing better performance when it comes 

to ROA. 

Figure 7.7 Return on Assets (ROA) of Sample Banks- Mean Values 

 

This is quite possible because of the size of assets conventional banks have. 
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average ROA of both types of banks in annual data from 2004 to 2009; difference is 

significant in combined data, however. 

7.1.8 Return on Deposits (ROD) 

Return on Deposits (ROD) is another measure of investor performance that is 

preferred when it is on the higher side. It is calculated by dividing Profit before tax 

with Deposits. Islamic banks performed better as compared to conventional banks in 

2005 and 2006 but it came down in consequent years which show inefficiency of 

Islamic banks. The conventional banks performed better in later half is that they had 

more deposits as compared to Islamic banks. The main thing is both type of banks 

were not able to pay back the deposits after 2007 onwards. 

Figure 7.8 Return on Deposits (ROD) of Sample Banks- Mean Values 

 

However, akin to ROE and ROA, ROD also showed insignificant difference in the 

mean values for Islamic and conventional banks. Difference is significant only for the 

pooled data where ROD of conventional banks is 1.328 as compared to 0.516 for 

Islamic bank. As far as the profitability criteria are concerned, these results listed in 
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Table 7.1 point out that performance of Islamic banks have been comparatively lower 

but this difference is not much significant. 

7.1.9 Liquid Assets to Assets (LATA) 

Liquid Assets to Assets (LATA) is calculated by dividing liquid assets to total assets 

and shows the percentage composition of liquid assets in bank which could be used to 

pay immediate needs of bank.  

Figure 7.9 Liquid Assets to Assets (LATA) of Sample Banks- Mean Values 

 

Islamic banks performed better throughout by maintaining a good percentage of short 

term liquidity while conventional banks actually lost their short term liquidity in 2007 

and 2009 which is an unexpected factor. Thus, Islamic banks have better mechanism 

in place to keep their liquidity in control showing a favorable sign for the depositors 

and investors as they expect organizations to be more liquid as long as they are 

profitable. A huge and strongly significant difference is found in the mean scores of 

Islamic and conventional banks in terms of liquidity. During 2004-2009, earlier type 

has 133 % more liquid assets to total asset in comparison with the later. Similar 
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results are found in annual comparison; although difference is insignificant in most of 

the years. 

7.1.10 Deposits and Equity to Total Assets (DETA) 

Deposits and Equity to Total Assets (DETA) is calculated by adding deposits 

(liabilities of bank) with equity and dividing by total assets. The DETA shows the 

percentage of liabilities & equity to assets as a measure of liquidity strength of 

financial institutions. Results suggest that since 2005, Islamic banks performed better 

than conventional banks in almost all years, in terms of DETA. 

Figure 7.10 Deposits and Equity to Total Assets (DETA) of Sample Banks- Mean Values 

 

Table 7.1 shows that highly significant difference exists in the mean values of this 

ratio for both types of banks in the pooled data. Similarly, annual results also indicate 

better performance of Islamic banks except in 2004. However, difference is not 

significant in 2004 and 2005. 
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7.1.11 Net Loans to Assets (NLTA) 

NLTA is a ratio of net loans (measured by the difference in interest bearing liabilities 

and interest bearing assets) to total assets. Conventional banks issued more loans per 

unit of assets as compared to Islamic banks in, on average in pooled data of all the 

years under investigation in this study. 

Figure 7.11 Net Loans to Assets (NLTA) of Sample Banks- Mean Values 

 

As shown in Table 7.1 and Figure 7.11, Islamic banking maintained better level of 

liquidity. However, Islamic banks were having negative liquidity in 2006. Similarly, 

in 2008 and 2009 again they were having lesser liquidity as compared to conventional 

banks. Table 7.1 shows that significant difference in mean values of this ratio is 

observed in pooled as well as annual data of 2004 and 2005. Nevertheless, difference 

in the performance between the two types of banks is insignificant in years 2006 

onwards. 
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7.1.12 Interest Income to Assets (IITA)      

It is evident from the Table 7.1 and Figure 7.12 that performance of Islamic banks 

have been identical to conventional banks as far as interest income to assets ratio is 

concerned. This ratio is a measure of ability of a bank to utilize its assets in earning 

revenue by issuing loans and investing in profitable projects. It is also an indicator of 

assets turnover.    

Figure 7.12 Interest Income to Assets of Sample Banks- Mean Values 

 

  Although Islamic banks have lower mean value of this ratio in the duration of 2004 

to 2009, difference is insignificant. However, in year 2004, 2005, 2006 and 2007 they 

have been performing low significantly. They, however, managed to improve on this 

front in 2008 and 2009.  

7.1.13 Net Interest Margin (NIM) 

NIM (Net Interest Margin) measures the efficiency of a bank in maximizing interest 

income from assets and minimizing interest expenses on liabilities.  As displayed in 

Table 7.1 and Figure 7.13, Islamic banks have been lagging behind conventional 
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banks in net interest margin per unit of assets criterion of performance from 2004 to 

2007. However, in 2008 and 2009 they have improved their efficiency on this front. 

Table 7.1 shows that there is insignificant difference in performance in pooled as well 

as annual results, except 2004 and 2006. 

Figure 7.13 Net Interest Margin (NIM) of Sample Banks- Mean Values 

 

7.1.14 Other Operating Income to Assets  

OOITA is measured by dividing other operating income by assets to show efficiency 

of banks in generating non-interest income per unit of assets through attracting clients 

to utilize services they provide. Results provided in Table 7.1 and Figure 7.14 show 

that in early stage, Islamic banks were having advantage over conventional banks in 

generating non-interest income, but from 2006 onwards, they are lagging behind. 

Islamic banks were unable to maintain this ratio when the financial crisis started. 
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Figure 7.14 Other Operating Income to Assets of Sample Banks- Mean Values 

 

On the other hand, conventional banks remained consistent in squeezing non-interest 

income due to wide range of products and services along with having lager customer 

base. Table 7.1, however, reflects that difference in mean scores of both types is 

insignificant except for pooled and 2008 results.   

7.1.15 Operating Expenses to Operating Income (OETOI) 

OETOI (Operating expenses to operating income) measures efficiency of banks in 

minimizing its costs while generating revenues. As shown in Table 7.1 and Figure 

7.15, Islamic banks have been cost inefficient, with minor difference, as compared to 

conventional banks. Although Islamic banks performed at satisfactory level despite 

their extra cost, arising from partnership based projects monitoring and Shariah 

Advisory Boards, in 2006 their operating expenses surpassed operating revenues. 
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Figure 7.15 Operating Expenses to Operating Income (OETOI) of Sample Banks- Mean Values 

 

Table 7.1 explains that statistically significant difference in cost efficiency is present 

in pooled results. However, annual results do not confirm any significant difference 

except in 2006.  

7.1.16 Loans to Deposits (LTD) 

LTD (Loans to deposits) ratio measures risk factor involved in issuance of loans. As it 

is evident from Figure 7.16, Islamic banks have performed with lower level of risk- in 

contrast to conventional banks. Islamic banks made it possible to reduce risk level 

from 87.81 in 2004 to 60.51 in 2009. Table 7.1 shows that risk performance of 

Islamic banks is better- except in 2004- than conventional banks although difference 

is minor and insignificant. 
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Figure 7.16 Loans to Deposits (LTD) of Sample Banks- Mean Values 

 

7.1.17 Loans to Equity 

Figure 7.17 Loans to Equity of Sample Banks- Mean Values 

 

LTE (loans to equity) measures loan issued per unit of equity. This ratio depicts risk 

involved in issuance of loans under given equity level. Higher value highlights that 

extra risk is involved. Results shown in Table 7.1 and Figure 7.17 describe that 

Islamic banks have been less risky as compared to conventional banks. Islamic banks 
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had almost 70 % less loans to equity ratio during 2004 to 2009. As Islamic banks rely 

more on equity financing, they managed to maintain higher equity level in order to 

ensure lesser risk. Moreover, they also succeeded in minimizing risk in 2006 and 

2007. Risk factor, however, surged slightly afterwards. Table 7.1 confirms that 

Islamic banks had lower risk ratio in comparison to conventional banks in all the 

years under investigation in this study; difference in this ratio is highly significant for 

pooled and annual results of 2007, 2008 and 2009. 

7.1.18 Equity to Deposits (ETD) 

Equity to Deposits (ETD) is another measure of risk used in banking sector 

evaluation. Higher value shows better performance of a firm in maintaining sufficient 

level of equity capital in comparison of its liabilities in the form of its deposits.   

Figure 7.18 Equity to Deposits (ETD) of Sample Banks- Mean Values 

 

Islamic banks experienced lower value in 2004 and 2005 but progressed substantially 

and surpassed conventional banks in 2006 and 2007. However, in 2008 and 2009 they 

experienced decreasing trend. Although they became riskier, as the result of this ratio 

0

10

20

30

40

50

60

2004 2005 2006 2007 2008 2009

ETD

Conventional Islamic All



[206] 

 

indicates, this might have been a result of rise in their deposits. Table 7.1 indicates 

that difference in two categories of banks is insignificant except for 2007 and pooled 

results. 

DETERMINANTS OF PROFITABILITY 

Table 7.2 shows the ADF and PP test statistics for the unit root test to check the 

stationarity in time series data of dependent and independent variables. All the 

variables were found to be stationary when we applied ADF and PP test. 

Table 7.2 Philip-Perron (PP) and Augmented Dickey-Fuller (ADF) test statistics 
for Unit Root Test 

Variable PP Statistic ADF Statistic

ROA -4.34* -3.23**

Level Level

DA -8.70* -3.31**

1st Diff. 1st Diff.

IF -3.49** -2.63***

1st Diff. 1st Diff.

IS -6.85* -4.80*

1st Diff. 1st Diff.

FA -4.62* -2.96**

1st Diff. 1st Diff.

LA -5.01* -3.17

Level Level

EA -7.30* -3.84*

1st Diff. 1st Diff.

QA -4.37* -4.77*

1st Diff. 1st Diff.

OA -2.82*** -5.49*

1st Diff. 1st Diff.

PI -2.91*** -3.48**

1st Diff. 1st Diff.
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Table 7.3 shows the results of OLS regression. The empirical results state that there is 

no autocorrelation as Durbin-Watson statistics is near to 2. However due to some 

drawbacks of Durbin-Watson test, the Breusch-Godfrey LM test for serial correlation 

also employed. The LM statistic calculated with first lag is 0.39 which suggests that 

there is no serial correlation. 

Table 7.3 Profitability Determinants of Islamic Banks 

Variable Coefficient Std. Error t-Statistic Prob. 

Α -179.4242 97.61111 -1.838153*** 0.0826 

DA -5.57725 2.701432 -2.064554** 0.0537 

IF 0.297041 0.64041 0.463829 0.6483 

IS -1.005311 0.509949 -1.971395*** 0.0643 

FA -3.078662 1.47617 -2.085574** 0.0515 

LA 43.5163 19.20982 2.265316** 0.0361 

EA 4.031129 2.914069 1.383334 0.1835 

QA 6.283621 3.162906 1.986661*** 0.0624 

OA 2.129027 1.248649 1.705064*** 0.1054 

PI -2.087715 2.30903 -0.904153 0.3779 

  

R-squared 0.642043     Mean dependent var -0.574329 

Adjusted R-squared 0.463065     S.D. dependent var 0.541125 

S.E. of regression 0.396514     Akaike info criterion 1.260242 

Sum squared resid 2.830021     Schwarz criterion 1.73603 

Log likelihood -7.643394     F-statistic 3.587264 

Durbin-Watson stat 1.761829     Prob(F-statistic) 0.01013 

*: Statistically significant at 0.10 level 
**: Statistically significant at 0.05 level  
***: Statistically significant at 0.01 level 
 

Deposits (third party funds) affect profitability negatively because expense on these 

resources increase substantially. Therefore, DA (Deposits to Assets ratio) is 

statistically significant and has negative effects on ROA in our finding. Same results 

were found by Hester and Zoellner (1966) and Izhar and Austay (2007), though it was 

insignificant in later study. Despite insignificance of IF (Income from financing), it 



[208] 

 

has positive impact on ROA which is in line with various previous studies like Haron 

(1996) and Izhar and Austay (2007). IS variable showed negative impact on 

profitability. While IS is the ratio of income from services to the total revenue, total 

revenue may increase more due to increase in income from financing rather than 

increase in services income. Gischer and Juttner (2001) also found negative impact of 

fee income on profitability. 

FA, ratio of total financing to total assets shows negative effects on profitability. It is 

in-line with the findings of Staikouras and Wood (2003). Similar results were found in 

Islamic banking analysis of Izhar and Austay (2007) and Bashir and Hassan (2003); 

but in some other previous studies of conventional banking this variable has been 

found in positive relationship with profitability (e.g. Abreu and Mendes, 2000). 

Conventional banks depend heavily on financing for earning revenue, but Islamic 

banks, currently, are focusing more on short term trade based funding and investments 

rather than long term high risk financing, so their profits are influenced little by 

financing.   

Used as a proxy indicator of risk, LA, the ratio of total liabilities to total assets, has 

significant positive impact on profitability. It indicates that if Islamic banks take risk 

and incline towards long term profit and loss sharing based projects (Mudarabah and 

Musharakah), there is a high incentive of increase in profits. Similar results were 

found in Hassan and Bashir (2003).  

In accordance to Bashir (2000); Demirgüç-Kunt and Maksimovic (1998) and Azhar 

and Asutay (2007), EA is positively related to the profitability (although it is not 

significant in this study).  
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As an indicator of capital adequacy and strength of a bank, QA (ratio of equity to 

assets) has significant and positive impact on profitability. Higher capital ratio is 

translated into higher profits due to less risk. This result is in accordance to many 

previous studies like Hassan and Bashir (2003); Vong and Chan (2009); and Bourke 

(1989). 

OA (overheads to assets ratio) is significant and positively related with profitability 

which indicates that when banks pay reasonable remuneration and provide 

comfortable working environment to its employees, their profitability increases. 

Similarly when banks earn higher profits, they pay higher wages to their employees. 

This result confirms the findings of Hassan and Bashir (2003); Molyneux and 

Thornton (1992); Naceur (2003) and Guru, et al. (2002).  

 PI shows insignificant and negative impact of inflation on profitability. Inflation 

leads to higher costs to the banks and hence decline in profits. Abreu and Mendes 

(2000) and Demirgüç-Kunt and Huizinga (1999) also found inverse relationship 

between inflation and profitability.  

These results identify that LA (liabilities to assets ratio) is most prominent factor of 

profitability with elasticity of 43.516. Capital ratio also leads to higher profits, as it 

reduces the risk and being the strength of banks, motivates the clients. Substantial 

leverage is present in Islamic banking of Pakistan, as we can visualize from the profit 

elasticity of capital ratio i.e. 6.28, found in this study. This study also points out that 

increase in overhead expenses don’t lead to loss, but are a reason of profitability 

enhancement.  While bank administration did not anticipate and adjust to high 

inflation in Pakistan especially during 2006 to 2009, it depressed profits- although 



[210] 

 

insignificant effect is found in this research.  It also highlights the insulation of 

Islamic banking from macroeconomic conditions to some extent- until now. Deposits 

are expensive source of funds and have negative effect on profitability. It also points 

out, that Islamic banks have to pay more on deposits. Similarly loan ratio is inversely 

related to profitability, as Islamic banks are focusing currently on short term trade 

financing rather than long term profit and loss sharing based Musharaka and 

Mudarabah financing in order to avoid risk in this early stage of Islamic banking in 

Pakistan. But ultimately they will have to divert their resources on later type of 

financing for higher profits because of higher rate of return in large medium and large 

scale projects. Findings of this study, majorly, are consistent to the previous banking 

research on Islamic and conventional banks in various countries of the world. 

CONCLUSION 

Results of ratio analysis show that in Pakistan, from 2004 to 2009, Islamic banks 

performed better than conventional banks in most of the performance criteria. 

However, they lagged behind their conventional counterparts in some of the 

performance parameters. Islamic banks experienced advantage over conventional 

bank in terms of capital adequacy, asset quality, liquidity, asset turn over and risk. At 

the same time, they have been unable to compete in terms of management quality, and 

efficiency. Nevertheless, there has been no indication of significant difference in 

performance of both categories in terms of a few parameters. Profitability of Islamic 

banking has been lower than conventional banks but difference has been insignificant.  

It is evident from the results described in previous sections of this chapter that ratio 

analysis is multidimensional criteria of performance. Despite being most commonly 

used method, it has some limitations. When it is used for performance comparison 
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among various groups, some ratios show one group as best performer whereas some 

other ratios point out another group as leading one. No single ratio is sufficient to 

describe performance as a whole. Consequently, different ratios provide contradictory 

results. This method is not appropriate to compare overall performance of different 

groups of firms. 

Regression results on determinants of profitability show that equity and liabilities 

have positive impacts on profitability of Islamic banks. On the other hand, deposits, 

service income and financing have inverse relationship with profitability.   
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8 CHAPTER 8 EMPIRICAL RESULTS ON DEA 

BASED PERFORMANCE 

INTRODUCTION 

This chapter presents analysis of the results computed for the performance 

comparison of Islamic and conventional banks using linear programming method of 

Data Envelopment Analysis based on frontier approach. Running various models of 

efficiency and effectiveness described in previous chapter, these results are computed 

using DEAP and Solver software. Section 8.2 of this chapter presents efficiency, 

effectiveness and performance results of Islamic and conventional banks. Section 8.3 

describes input or output slacks of Islamic banks in each sample year. Section 8.4 

describes TFP growth results for Islamic and conventional banks.  

EFFICIENCY, EFFECTIVENESS AND PERFORMANCE 

There are two important issues to be addressed for the measurement of comparative 

performance scores. First issue is regarding use of sample data for the measurement of 

efficiency frontier. First option in this regard is to pool data of all the sample years to 

define a single efficient frontier across the time. Second option is the use of annual 

data for the measurement of separate frontier for each year.  

Separate frontiers for each year are measured to analyze performance on annual basis 

as financial sector faces dynamic and vibrant condition. Most of the previous studies 

including Deyoung and Hasan (1998); Isik and Hassan (2002a); and Johnes, et al. 

(2009) used separate frontier for each year. Johnes, et al. (2009) however, constructed 

frontier for pooled data, under the assumption of varying technologies across the time, 

along with annual frontiers under the assumption that production conditions are same 
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over the time. In Pakistan, banking sector has faced continuous changes in market 

structure, monetary policy of central bank, political and economic conditions during 

2004 to 2009. It becomes quite logical to develop separate efficiency frontiers for 

each year in these dynamic conditions. Current study attempts to measure efficient 

frontier for each year as well as for pooled data.   

Second critical issue is that whether a combine frontier is suitable for both the Islamic 

and conventional banks or separate measurement of frontier is required for each 

group. A single frontier is appropriate in a case when different groups operate under 

same production technology. In case of distinct production technology, each group is 

a different sample and separate frontier for each sample is appropriate. Although there 

is difference in basic ideology and working mechanism, Islamic and conventional 

banks in Pakistan are working under similar environmental conditions. Same 

regulatory authority with common prudential rules monitors them. Economic 

variations affect both of them in the same direction. Due to common market of factors 

of productions, cost structure is also similar. A common production frontier for the 

both groups is feasible. Another reason for using a single production frontier is the 

issue of degrees of freedom. Dyson, et al. (1998) suggested that number of DMUs 

taken as sample should be greater than the product of number of inputs and outputs. 

Stern, et al. (1994) recommended that number of DMUs should be greater than thrice 

the sum of inputs and outputs. There exist maximum of six Islamic banks in Pakistan 

during the sample time period so, the chances of overestimation of efficiency scores 

increase in very small sample size. Batchelor (2005; Johnes, et al. (2009) have also 

constructed single frontier for performance comparison of Islamic and conventional 

banks in Malaysia and GCC countries respectively. solving (5.13) LP problem in this 



[214] 

 

study, we have used DEA efficiency measurement approach provided in Cooper, et al. 

(2007) to compute efficiency of DMU belonging to different systems . This method 

not only computes relative efficiency of each DMU within the group but cross-system 

relative efficiency is also measured.   

Apart from efficiency, this study uses another set of input output variables to compute 

effectiveness. Performance scores are calculated by multiplying efficiency and 

effectiveness scores obtained from DEA on separate models for the both. Applying 

DEA, DEA Model A described in chapter 6 is utilized to calculate efficiency scores 

whereas DEA Model B is used for measuring effectiveness. Nevertheless, technical 

efficiency is measured on CRS as well as VRS models in order to segregate pure 

technical efficiency from scale efficiency. Scale efficiency is a ratio of CRS to VRS 

technical efficiency scores whereas CRS technical efficiency represents overall 

efficiency and VRS technical efficiency shows pure technical efficiency. Table 8.1 

shows the results of efficiency, effectiveness and performance for Islamic and 

conventional banks. As banking sector of Pakistan has been faced dynamic and 

volatile conditions, separate results are compiled for each year from 2004 to 2009 for 

year to year performance comparison of banks. Results on panel data have been 

calculated for comparison of the overall positions of Islamic and conventional banks 

as a whole during 2004 to 2009.  
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Table 8.1 DEA Results for Performance Comparison 

Pooled   

EFFECIENCY 

EFFECTIV
ENESS 

PERFORMAN
CE 

CRS 
TECHNICAL 
EFFICIENCY

VRS 
TECHNICAL 
EFFICEINCY

SCALE 
EFFICIENCY 

Conventional Mean 0.89 0.957 0.933 0.71 0.682 

  Median 0.93 1 0.986 0.77 0.735 

Islamic Mean 0.819 0.863 0.949 0.468 0.409 

  Median 0.833 0.854 0.972 0.473 0.336 

All Mean 0.88 0.943 0.935 0.675 0.642 

  Median 0.92 1 0.982 0.721 0.694 

T test P-value   0.04 0.001 0.404 0.001 0 

MW test P-
value   0.032 0 0.773 0 0 

KS test P-
value   0.097 0.001 0.519 0.004 0.001 

2004   

Conventional Mean 0.93 0.98 0.949 0.915 0.899 

  Median 0.958 1 0.989 1 0.987 

Islamic Mean 0.922 0.923 1 0.916 0.841 

  Median 0.922 0.923 1 0.916 0.841 

All Mean 0.929 0.975 0.953 0.915 0.894 

  Median 0.958 1 0.998 1 0.972 

T test P-value   0.939 0.592 0.023 0.985 0.172 

MW test P-
value   0.826 0.303 0.442 0.426 0.272 

KS test P-
value   0.969 0.843 0.646 0.544 0.362 

2005   

Conventional Mean 0.911 0.949 0.959 0.884 0.838 

  Median 0.95 1 0.999 0.988 0.84 

Islamic Mean 0.902 0.922 0.976 1 0.922 

  Median 0.902 0.922 0.976 1 0.922 

All Mean 0.91 0.947 0.96 0.893 0.844 

  Median 0.95 1 0.999 1 0.844 

T test P-value   0.938 0.79 0.625 0 0.462 

MW test P-
value   0.961 0.62 0.884 0.195 0.419 
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KS test P-
value   0.996 0.983 0.999 0.698 0.698 

2006   

Conventional Mean 0.905 0.974 0.931 0.568 0.553 

  Median 1 1 1 0.427 0.427 

Islamic Mean 0.736 0.85 0.873 0.385 0.345 

  Median 0.7 0.892 0.955 0.398 0.384 

All Mean 0.884 0.958 0.923 0.544 0.526 

  Median 0.989 1 0.99 0.427 0.427 

T test P-value   0.215 0.237 0.601 0.206 0.153 

MW test P-
value   0.118 0.009 0.381 0.314 0.261 

KS test P-
value   0.371 0.116 0.808 0.668 0.61 

2007   

Conventional Mean 0.898 0.963 0.933 0.821 0.795 

  Median 0.95 1 0.989 0.858 0.841 

Islamic Mean 0.803 0.839 0.956 0.554 0.471 

  Median 0.795 0.807 0.949 0.504 0.428 

All Mean 0.88 0.941 0.937 0.773 0.736 

  Median 0.931 1 0.986 0.769 0.738 

T test P-value   0.168 0.058 0.453 0.001 0.001 

MW test P-
value   0.093 0.006 0.619 0.005 0.003 

KS test P-
value   0.243 0.079 0.646 0.009 0.009 

2008   

Conventional Mean 0.817 0.924 0.896 0.577 0.534 

  Median 0.808 1 0.974 0.514 0.514 

Islamic Mean 0.827 0.869 0.951 0.287 0.264 

  Median 0.867 0.91 0.962 0.194 0.143 

All Mean 0.819 0.914 0.906 0.524 0.485 

  Median 0.808 1 0.974 0.489 0.456 

T test P-value   0.908 0.426 0.187 0.109 0.138 

MW test P-
value   0.888 0.4 0.604 0.032 0.03 

KS test P-
value   0.896 0.715 0.896 0.02 0.032 

2009   

Conventional Mean 0.891 0.954 0.934 0.525 0.504 

  Median 0.895 1 0.958 0.514 0.514 
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Islamic Mean 0.823 0.851 0.964 0.29 0.22 

  Median 0.846 0.891 0.972 0.185 0.18 

All Mean 0.877 0.934 0.94 0.478 0.447 

  Median 0.895 1 0.964 0.44 0.359 

T test P-value   0.369 0.154 0.182 0.082 0.006 

MW test P-
value   0.375 0.04 0.548 0.107 0.078 

KS test P-
value   0.509 0.266 0.509 0.375 0.12 

Source: Author’s Estimations  
 
Note: t-test is employed to test the null hypothesis that means of two samples are equal while not assuming equal 
variances 
MW (Mann-Whitney) U test tests the null hypothesis that two samples are drawn from the different distributions 
against the alternate hypothesis that the location of distributions are different.  
KS (Kolmogorov-Simirnov) 2 sample test tests the null hypothesis that two sample are drawn from different 
distribution against the alternate hypothesis that location and shape of distributions are different.    

 

Figure 8.1 Yearly DEA Average Efficiency Scores 

 

Results on pooled data demonstrate that Islamic banks lagged behind conventional 

banks in terms of technical efficiency, effectiveness and performance. Difference in 

technical efficiency under CRS assumption is only 0.087%. They achieved 0.819 

technical efficiency score in contrast to 0.890 score of conventional banks. This 

0.750

0.800

0.850

0.900

0.950

1.000

2004 2005 2006 2007 2008 2009

A
xi
s 
Ti
tl
e

Conventional Islamic All



[218] 

 

difference exists more due to pure technical inefficiency and not due to scale 

inefficiency. There is more difference in technical efficiency calculated on VRS 

model but scale efficiency has no significant difference. On VRS assumption model, 

Islamic banks achieved 10.9 % less efficiency as they achieved only 0.863 efficiency 

score as compared to 0.957 efficiency score of conventional banks. They remained 

inefficient in optimum utilization of their inputs (labor, fixed assets, deposits and 

equity) to convert them into outputs (loans and advances, and investment).    

Figure 8.2 Yearly DEA Average Effectiveness Scores 

 

Situation is even more drastic in second DEA model of effectiveness- model based on 

the ability of banks to convert their earning assets into realized incomes. Islamic 

banks stood far behind conventional banks in this area of performance. They achieved 

only 0.468 score as compared to 0.710 score of conventional banks in the pooled data.  

Their effectiveness ability is 51.7 % less than the conventional banks. They were less 
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efficient in squeezing more income from their investments and loans and advances in 

comparison with conventional banks.  

Being the product of efficiency and effectiveness, unsurprisingly, performance 

measures also provided similar results. Islamic banks scored 66.75 % less 

performance value than conventional banks in pooled data of 2004 to 2009 period.  

Results suggest highly significant difference between 0.682 and 0.409 performance 

scores of Islamic and conventional banks respectively. However, it is evident from the 

above stated results that performance of Islamic banks is lower more due to 

ineffectiveness and less due to their inefficiency.   

Figure 8.3 Yearly Average Performance Scores 

 

INPUT, OUTPUT SLACKS  

We have computed slacks for the Islamic banks, apart from the calculation of 

efficiency, effectiveness and performance results. Slacks are mirror of inefficiency of 

firms in either minimizing inputs or maximizing outputs. These slacks show the 

amount of extra inputs consumed or less out produced during the production process 
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executed by each firm. Existence of negative slacks for inputs of a firm explains that 

firm may have produced the same output while having lesser inputs if it were working 

on efficient production function. Similarly, positive output slacks describe the amount 

of each output a firm could have produced using same level of inputs while being an 

efficient firm.  

In this study, we have measured input output slacks for the efficiency and 

effectiveness models of DEA described in chapter 6. For the first model Table 6.2 

shows the input output slacks that existed in each Islamic bank during the years 2004 

to 2009, when any bank was not 100% efficient. Results of slacks also present an 

overall mean value of each input output slack for each bank during the sample period. 

Results on slacks of each input explain the potential decrement in its value to be at par 

with the efficient banks. 

First, we present the situation of Employees. Results suggest that Emirates Global 

Islamic Bank Limited has been most inefficient Islamic bank using, on average, 

56.78% extra human resource during 2004 to 2009. It had 73.74% negative slack in 

2007but improved gradually by reducing this slack to 41.61% in 2009.  Dubai Islamic 

Bank Pakistan Limited and Bank Islami Pakistan Limited used 44.63% and 43.47% 

extra number of employees, respectively. 

Results on the usage of Fixed Assets describe that Emirates Global Islamic Bank 

Limited again have been most inefficient due to its excess use by 75.18% on average. 

Dubai Islamic Bank Pakistan Limited and Bank Islami Pakistan Limited were also 

having more than 60% slacks on this input. Among all the Islamic banks, Al Baraka 

Bank (Pakistan) Limited have been having better performance with only less than 3% 
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extra average fixed capital during 2004 to 2009. This bank worked without any slack 

in all the years except in 2005.   

 As far as two other inputs Equity and Deposits are concerned, Dubai Islamic Bank 

Pakistan Limited was most inefficient due to more than on average 24% extra usage 

of these resources. Meezan Bank Limited witnessed an excess use of 21% equity and 

20% deposits as compared to efficient banks. Al Baraka Bank (Pakistan) Limited 

again impressively only less than 3% slacks in terms of these inputs. This bank had no 

slack in any year except one year i.e. 2005. 

Investment and Loans are two outputs of our first model of efficiency. Positive slacks 

in these variables describe that how much extra amount of these output could have 

been produced with given inputs firm were performing at efficient level. First output 

Investment, is a major source of bank earnings. Any slack in it describes the 

comparative inability of a bank in converting its financial resources into investments, 

which bring profits. Mean slack for invest among all the Islamic banks is highest for 

Al Baraka Bank (Pakistan) Limited during 2004 to 2009. This bank had no slack in 

any year except in 2005 when it faced about 1000% slack in terms of Investment and 

mean slack for the sample period is 166.65%. Dubai Islamic Bank Pakistan Limited 

also had positive slacks in 2008 and 2009 causing average slack to reach 104.56%. 

However, other Islamic banks have been impressive in maintaining minimal level of 

investment slacks.  

Second output variables used in this model is Loans, which is major source of bank 

earnings and describes the ability of bank to attract clients to borrow funds. Any 

positive slack in this variable shows relative inefficiency of bank in converting its 
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resources into earning assets. All the Islamic banks performed impressively in the 

sample period maintaining almost zero slacks in all the years. Bank Islami Pakistan 

Limited and Emirates Global Islamic Bank Limited had around 4% average slack, 

although.  

Table 8.2 Yearly %age of Input / Output Slacks of Islamic Banks (Efficiency 
Model) 

  2009 2008 2007 2006 2005 2004 Mean Slack %age
MEEZAN 
BANK 
LIMITED               

Employee -67.41% -61.32% -55.98% -14.95% 0.00% -18.68% -36.39%

Fixed Assets -32.73% -31.74% -15.57% -14.95% 0.00% -27.65% -20.44%

Equity -32.73% -31.74% -15.57% -14.95% 0.00% -30.91% -20.98%

Deposits -39.67% -31.74% -15.57% -14.95% 0.00% -15.51% -19.57%

Investment 4.22% 0.00% 8.45% 151.99% 0.00% 0.00% 27.44%

Loans  0.00% 1.12% 0.00% 0.00% 0.00% 0.00% 0.19%
AL BARAKA 
BANK 
(PAKISTAN) 
LIMITED                

Employee 0.00% 0.00% 0.00% 0.00% -46.72% 0.00% -7.79%

Fixed Assets 0.00% 0.00% 0.00% 0.00% -15.60% 0.00% -2.60%

Equity 0.00% 0.00% 0.00% 0.00% -15.60% 0.00% -2.60%

Deposits 0.00% 0.00% 0.00% 0.00% -17.96% 0.00% -2.99%

Investment 0.00% 0.00% 0.00% 0.00% 999.90% 0.00% 166.65%

Loans  0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
DAWOOD 
ISLAMIC 
BANK 
LIMITED      

Employee -64.39% 0.00% -50.15%    -38.18%

Fixed Assets -7.56% 0.00% -82.53%    -30.03%

Equity -21.02% 0.00% -23.73%    -14.92%

Deposits -7.56% 0.00% -2.77%    -3.44%

Investment 1.21% 0.00% 0.00%    0.40%
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Loans  0.00% 0.00% 0.00%    0.00%
BANK ISLAMI 
PAKISTAN 
LIMITED             

Employee -68.05% 0.00% -49.52% -56.32%   -43.47%

Fixed Assets -73.15% 0.00% -87.99% -93.45%   -63.65%

Equity -33.53% 0.00% -31.10% -6.65%   -17.82%

Deposits -33.53% 0.00% -31.10% -6.65%   -17.82%

Investment 0.00% 0.00% 0.00% 0.36%   0.09%

Loans  0.00% 0.00% 16.38% 0.00%   4.10%
DUBAI 
ISLAMIC 
BANK 
PAKISTAN 
LIMITED              

Employee -1.43% -29.03% -75.13% -72.93%   -44.63%

Fixed Assets -33.82% -44.83% -78.44% -85.79%   -60.72%

Equity -5.97% -29.03% -23.05% -38.57%   -24.16%

Deposits -1.43% -33.09% -23.05% -38.57%   -24.04%

Investment 352.65% 65.57% 0.00% 0.00%   104.56%

Loans  0.00% 0.00% 0.00% 0.00%   0.00%

EGIBL            

Employee -41.61% -54.98% -73.74%    -56.78%

Fixed Assets -66.71% -66.20% -92.64%    -75.18%

Equity -14.35% -18.09% -24.35%    -18.93%

Deposits -14.35% -18.09% -24.35%    -18.93%

Investment 0.00% 0.00% 0.00%    0.00%

Loans  0.00% 0.00% 12.25%    4.08%
Source: Author’s Estimations  

Our second model based on effectiveness provides us the insight on the ability of 

banks in realizing incomes in the form of interest or non-interest income from their 

earning assets Investment and Loans. Any negative slack in Investment or Loans 

describe that the bank had extra units of inputs as compared to efficient banks earning 

same level of incomes. Most of the Islamic banks experienced satisfactory 
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performance while maintaining less slacks in Investments and Loans. Highest value of 

Investment slack was 36% for Dawood Islamic Bank Limited. Similarly, highest 

value for Loans slack was around 18% for Al Baraka Bank (Pakistan) Limited and 

Dubai Islamic Bank Pakistan Limited.  
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Table 8.3 Yearly %age of Input / Output Slacks of Islamic Banks (Effectiveness 
Model) 

   2009 2008 2007 2006 2005 2004 
Mean Slack 
%age

MEEZAN 
BANK LIMITED             

  

Investment 0.00% -40.40% 0.00% 0.00% 0.00% 0.00% -6.73%

Loans  0.00% 0.00% 0.00% -44.03% 0.00% -17.84% -10.31%

Interest Income 101.74% 377.84% 43.95% 64.31% 0.00% 3.35% 98.53%

Non-interest 
income 101.74% 377.84% 43.95% 165.23% 0.00% 3.35% 115.35%
AL BARAKA 
BANK 
(PAKISTAN) 
LIMITED               

Investment 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Loans  -58.73% -52.17% 0.00% 0.00% 0.00% -0.74% -18.61%

Interest Income 535.17% 434.07% 40.65% 89.17% 0.00% 15.70% 185.79%

Non-interest 
income 535.17% 434.07% 40.65% 397.26% 0.00% 15.70% 237.14%
DAWOOD 
ISLAMIC BANK 
LIMITED            

Investment -51.41% -56.74% 0.00% -36.05%

Loans  0.00% 0.00% 0.00%    0.00%

Interest Income 999.90% 999.90% 115.77%    705.19%

Non-interest 
income 999.90% 999.90% 115.77%    705.19%
BANK ISLAMI 
PAKISTAN 
LIMITED             

Investment 0.00% 0.00% -21.70% -42.82%   -16.13%
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Loans  -37.81% 0.00% 0.00% 0.00%   -9.45%

Interest Income 46.94% 0.00% 107.29% 307.86%   115.52%

Non-interest 
income 414.80% 0.00% 107.29% 273.43%   198.88%
DUBAI 
ISLAMIC BANK 
PAKISTAN 
LIMITED              

Investment 0.00% 0.00% 0.00% 0.00%   0.00%

Loans  -58.60% -16.51% 0.00% 0.00%   -18.78%

Interest Income 388.97% 396.98% 90.31% 661.75%   384.50%

Non-interest 
income 388.97% 396.98% 90.31% 631.28%   376.89%

EGIBL            

Investment 0.00% -33.33% -19.58%    -17.64%

Loans  0.00% 0.00% 0.00%    0.00%

Interest Income 504.14% 999.90% 122.88%    542.31%

Non-interest 
income 504.14% 999.90% 122.88%    542.31%

Source: Author’s Estimations  

 

As far as the slacks in outputs of this effectiveness DEA model is concerned, overall 

performance scores of Islamic banks is reduced due to unsatisfactory performance of 

Islamic banks in converting their earning assets of Investments and Loans into 

realized interest and non-interest incomes. Dawood Islamic Bank Limited faced 

highest 705.19% mean slack, both in interest income and non-interest income. 

Emirates Global Islamic Bank Limited similarly, had 542.31% slacks in both the 

outputs. Minimum output slacks, among the Islamic banks, were achieved by Meezan 
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Bank Limited with mean values of 98.53% interest income and 115.35% non-interest 

income slacks. Al Baraka Bank (Pakistan) Limited and Meezan Bank Limited 

achieved zero slack in 2005.  

These higher values of output slacks for Islamic banks in effectiveness model point 

out their weakness in earning revenues with same level of inputs in comparison of 

efficient banks, which are mostly conventional banks. Islamic banks were unable to 

materialize incomes from their earning assets loans and investments. There were 

many reasons for this underperformance of Islamic banks. They had disadvantage of 

small branch network, relatively newer brands, smaller range of financial products, 

inexperienced staff and restrictions in the form of the religious legitimacy of 

investment projects and issuance of loans.   

In order to find out these reasons, this study provides determinants of efficiency, 

effectiveness and performance in second stage regression based analysis of banking 

system.  

PERFORMANCE COMPARISON OF ISLAMIC AND CONVENTIONAL BANK: 

MALMQUIST INDEX OF PRODUCTIVITY GROWTH 

This section provides an insight of results of productivity growth, represented by 

Malmquist total factor productivity index (M), over the time in banking sector of 

Pakistan. This productivity change is further decomposed into Efficiency change 

Index (ECI) and Technology Change Index (TCI) to examine the causes of the 

change. Similarly, Pure Efficiency Change Index (PECI) and Scale Efficiency Change 

Index (SECI) are computed to determine the reasons of change in ECI. Mean and 

median values of all these indices are calculated, and parametric and non-parametric 
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tests are applied to draw inference about the difference in the group performance, 

based on these indices, of Islamic and conventional banks.   

Table 8.4 TFP Malmquist Index of Sample Banks 

2006 to 2009 

Productivity Change Efficiency Change 
Components 

Malmquist 
TFP Index 

Efficiency 
Change 
Index (ECI) 

Technological 
Change 
Index (TCI) 

Pure 
Efficiency 
Change 
Index 
(PECI)

Scale 
Efficiency 
Change 
Index 
(SECI)  

Conventional Mean 0.993 0.899 1.006 0.988 0.893
  Median 1 0.897 1 1 0.907
Islamic Mean 1.046 0.843 1.046 1 0.884
  Median 1.035 0.826 1.042 0.997 0.824
All Mean 1.003 0.889 1.013 0.99 0.891
  Median 1 0.888 1 1 0.905
T test – P value   

0.207 0.177 0.347 0.23 0.879
MW test – P 
value 

  
0.249 0.106 0.54 0.882 0.469

KS test P-value 

  0.25 0.223 0.347 0.833 0.223
Source: Author’s Estimations  

 
Note: t-test is employed to test the null hypothesis that means of two samples are equal while not assuming 
equal variances 
MW (Mann-Whitney) U test tests the null hypothesis that two samples are drawn from the different 
distributions against the alternate hypothesis that the location of distributions are different.  
KS (Kolmogorov-Simirnov) 2 sample test tests the null hypothesis that two sample are drawn from different 
distribution against the alternate hypothesis that location and shape of distributions are different.    

 

Indices of productivity change calculated for the sample period of 2006 to 2009 are 

shown in Table 8.4. These results are Results describe that Malmquist total factor 

productivity (M) of both the Islamic and conventional banks decreased during the 

period under investigation. Banking sector of Pakistan faced this decline of 

productivity due to crisis they encountered after 2007. From 2007 onwards, Pakistan 

economy is suffering from decline in GDP growth, double-digit inflation, high 
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interest rate to control the inflation, surge in default ratio especially in consumer 

financing, high trade deficit and heavy borrowing from the government. Banking 

sector, however, has managed to minimize the damage and succeeded in controlling 

the aftermath of this situation. Although productivity change index shows decline, it is 

close to one i.e. 0.891. Interestingly, there is minor difference in productivity growth 

of Islamic and conventional banks. Islamic banks scored mean value of 0.884 as 

compared to mean value of 0.893 for conventional banks. As Table 8.1 shows that 

this difference is statistically insignificant, performance of Islamic banks has been 

analogous to conventional banks.  

Figure 8.4 Malmquist TFP Change Over Time 

 

Detailed investigation of productivity change reveals some other interesting facts. 

Efficiency of conventional banks declined but Islamic banks gained in efficiency 

change as Efficiency Change Index (ECI) of conventional banks is less than one (i.e. 

0.993) but it is 1.046 for Islamic banks. Having value under 1, Technology Change 

Index (TCI) shows deterioration in technological growth during the sample period for 

both the type of banks.  PECI has greater than one value with a minor difference 
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between the two types. As it is greater than TCI, banking sector has improved in 

terms of pure technical efficiency and inefficiency in total factor productivity an 

effect of decline in technological change. Likewise, mean value of PECI is higher 

than SECI for both the categories implying that banking sector productivity growth is 

due to improvement in pure technical efficiency and scale efficiency has reduced 

although its value is very close to 1 for conventional banks and equal to 1 for Islamic 

banks. Mean values of PTECI and SECI are higher for Islamic banks. Having the 

value of 1, Islamic banks managed to maintain their scale efficiency in the sample 

time period. Nevertheless, concluding inference about the performance comparison of 

Islamic and conventional banks is that, there is no significant difference in 

productivity growth during 2006 to 2009 with reference to all the indices computed in 

this study. 
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9 CHAPTER 9  EMPIRICAL RESULTS OF 

PERFORMANCE DETERMINANTS 

INTRODUCTION 

After computation of DEA scores using efficiency and effectiveness models and then 

computing performance scores for each bank, we have regressed these scores on 

multiple internal and external explanatory variables. Estimation results point out that 

efficiency is related positively to most of the bank specific variables but market 

specific and macroeconomic factors do not have significant impact on efficiency. 

However, it is interesting to note that unlike efficiency model all the market specific 

and macroeconomic variables show significant relationship with effectiveness and 

performance. This chapter describes estimation results of maximum likelihood 

obtained from Tobit regression. We have used EViews 3 software for this regression 

estimation. Section 9.2, 9.3 and 9.4 of this chapter provide estimation results for the 

bank specific, market specific and macroeconomic determinants, respectively. 

BANK SPECIFIC DETERMINANTS OF PERFORMANCE, EFFICIENCY AND 

EFFECTIVENESS 

We have applied Tobit regression for estimation of coefficients of exploratory 

variables using three models with three dependant variables DEAEFF, DEAEFF and 

PERF representing efficiency, effectiveness and performance respectively. In first 

stage, we computed DEAEFF using DEA linear programming efficiency model 

(Model A) with four inputs (Employee, Fixed Assets, Deposits and Equity) and two 

outputs (Loans & advances and Investments). DEAEFEC is based on the DEA scores 

of effectiveness model (Model B) having two inputs (loans and investments) and two 

outputs (markup income and non-markup income). PERF is product of DEAEFF and 
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DEAEFEC. Tobit regression results are presented in three tables. Table 9.1 shows the 

empirical estimation results when DEAEFF is used as dependant variable. Table 9.2 

displays the for DEAEFEC dependant variable. Final Table 9.3 presents estimates of 

determinants for Performance. 

According to our estimation results, most of independent variables are correlated with 

the dependant variables as per our expectations. Age of Islamic banks relates 

positively to the efficiency. This result is consistent to our expectations based on 

learning by doing hypothesis. Age of Islamic banks is having significant and direct 

relationship with effectiveness and performance as well. Older banks are more 

efficient in generating more incomes from their earning assets.   

In line with the moral hazard hypothesis, Capitalization (CTA) also shows significant 

and positive impact on efficiency of Islamic banks. In banks with sufficient equity, 

there is less contradiction between the objectives of managers and shareholders. 

Clients have more trust in highly capitalized banks as they consider capital to be 

implicit insurance for their deposits. Efficiency of more capitalized banks increases 

because high equity to asset ratio enables banks to attract more deposits and issue 

more loans. Our results are also consistent with the similar findings of other recent 

studies including Aysan and Ceyhanb (2008); Grigorian and Manole (2006); and 

Pasiouras (2008). Apart from conventional banking, recent studies on Islamic banks 

(e.g. Noor and Ahamd (2011) also confirmed the positive relationship in 

capitalization and efficiency. Apart from efficiency, Islamic banks with higher equity 

ratio are more likely to achieve higher effectiveness as this ratio is having positive and 
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significant relationship with DEA score of effectiveness model too. Similarly, overall 

performance index is also positively and significantly related to CTA. 

Results point out that loan intensity is significant and positively related to the 

efficiency of Islamic banks as banks that are more efficient can offer loans on 

attractive terms due to their lower operation costs. As expected in efficient structure 

hypothesis, higher value of LTA (loans to assets ratio) leads to higher efficiency of 

banks. Our results are in line with number of previous studies on banking sector. 

Similar results were found in  conventional banking studies of Isik and Hassan 

(2003); and Pasiouras (2008) in Greece and Turkey, respectively. Our results are also 

consistent to Malaysian Islamic banking study of Sufian and Majid (2008). However, 

Loan intensity does not provide any significant link with effectiveness and 

performance though the sign of coefficient is positive.  

Our results suggest that PTL (Provision against loan loss) have significant linkage 

with effectiveness but does not have significant relationship with efficiency and 

performance. As we expected, increase in provision to non-performing loans may 

result in performance diminution in Islamic banking. The significant and negative 

relationship for effectiveness implies that non-performing loans are major cause of 

income reduction in Islamic banking. PTL does not show any significant impact on 

efficiency but the sign of estimated coefficient is positive probably because of 

skimping hypothesis. Gee (2008) also found positive but insignificant relationship 

between loan loss provision and efficiency of African and Asian regions. 

Size or market power is proxied by log of deposits in this study. Results describe that 

there is no significant relationship between efficiency and size of banks. Sign of this 
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coefficient is, however, positive suggesting that larger banks have some advantage 

over smaller banks in generating loans and investments from their available resources. 

Das and Ghosh (2009) pointed out that larger banks have better efficiency because of 

their ability of optimal mix and output scale. Although many previous studies 

including Budd and Budd (2006); and Jackson and Fethi (2000) confirmed positive 

relationship between bank size and efficiency, our results are consistent with Isik and 

Hassan (2003) and most recent study of Staub, et al. (2009) which validated 

insignificant relationship. On the other hand, size of Islamic banks has positive and 

significant impact on effectiveness and performance scores. Banks with larger market 

share may attract more clients and hence generate more incomes from their loans and 

investments.  This result is in line with our expectations and consistent to the recent 

studies on Islamic (Noor and Ahamd, 2011); Sufian and Majid, 2008) and 

conventional banks (Budd and Budd, 2006; Das and Ghosh, 2009; Jackson and Fethi, 

2000). 

We have found that ROA (return on assets) has negative relationship with efficiency. 

Although some previous studies have described positive relationship, Attaullah and 

Le (2006) found that, depending on the model specifications, profitability may be 

negatively related to efficiency in Indian banking industry. Similarly, Casu and 

Girardone (2004) discovered that profitability was inversely related with efficiency of 

Italian banks. It is common belief that profitability has positive effects on 

performance of banks, but similar to efficiency model described earlier, effectiveness 

and performance are also found to be negatively related with ROA in our study. 

However, our results are consistent with some other studies including Ataullah and Le 

(2006); and Casu and Girardone (2004) which detected negative relationship. Most 
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recent study of Aysan and Ceyhanb (2008) also found inverse, though insignificant, 

relationship between performance and profitability of Turkish banks. 

OOITA (Other operating income to assets) measures effects of non-markup income 

(service income) on efficiency. It is also having inverse relationship with efficiency 

for Efficiency Model of DEA when Loan and advances, and investment are used as 

outputs of this model. Therefore, we may suggest that banks concentrating on service 

incomes may become less efficient in producing loans and investments. OOITA is 

having insignificant but positive relationship with effectiveness and performance. 

This positive sign implies that banks with higher non-markup incomes may perform 

better in generating revenues. 

Coefficient of NIETA (Non-interest expenditure to assets) shows the effects of non-

markup (administrative) expenditures on efficiency. Our results suggest that these 

expenses do not have any significant impact on efficiency although the sign of 

coefficient is positive. NIETA has very strong, positive and significant impact on 

effectiveness. It refers that banks with higher non-markup expenses may obtain higher 

incomes because of better infrastructure and services provided to their clients. 

Similarly, more a banks spends on the benefits provided to its employees, more they 

struggle to achieve objectives of the firm. Consequently, this factor also has positive 

impacts on performance. 

MARKET SPECIFIC DETERMINANTS  

Both of the market specific indicators of efficiency are found to be insignificant for 

efficiency but significant for effectiveness and performance. HI (Herfindahl Index), a 

measure of market concentration, has negative coefficient implying that efficiency of 
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banks in extending loans and investments may reduce in higher competition- though 

this relationship is not statistically significant. Nevertheless, significant and negative 

relationship of HI with effectiveness and performance measures indicates that Islamic 

banks face problems in earning incomes from their resources as the competition 

increases. A recent study of Delis and Papanikolaou (2009), also,  has pointed out that 

market concentration had insignificant relationship with efficiency of banks under the 

Tobit regression but negative and significant relationship in bootstrapping method.  

DMINCAP has been used in our study as indication of minimum capital requirement 

set by the regulatory authority (State Bank of Pakistan). This variable is also 

insignificant with respect to efficiency but significant with respect to effectiveness 

and performance. Its positive sign with coefficients of all the dependant variables 

indicates that tight monetary policy implemented by State Bank of Pakistan in 2008 

may have resulted in performance improvement through enhancement of efficiency 

and effectiveness.  Another possible reason for its positive sign may be the effect of 

recovery from international financial crisis after 2008. 

MACROECONOMIC DETERMINANTS 

We have used inflation and GDP growth rate as macroeconomic determinants of 

efficiency, effectiveness and performance. Inflation is represented by GGDP (GDP 

deflator). It has insignificant relationship with efficiency but effectiveness and 

performance are significantly related to it. Negative sign of estimated coefficient of 

GDEF shows that inflation has adverse impacts on efficiency, effectiveness and 

overall performance of Islamic banks as it becomes difficult for the clients to fulfill 

their obligations during the periods of increasing prices. 
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Finally, it is important to note that business cycles have significant impacts on the 

earnings of banking sector. GGDP (GDP growth rate) is positively related with 

effectiveness and performance implying that during better economic conditions banks 

may earn higher income from their resources. On the other hand, results indicate that 

growth does not have any significant impacts on efficiency- though the relationship is 

positive. It is quite understandable as the efficiency is majorly concerned with internal 

factors of the banks but as far as the earning of banks are concerned, external factors 

do matter.  
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Table 9.1 Efficiency of Islamic Banks (DEAEFF): ML- Censored Normal Tobit 
Estimation 

  Coefficient Std. Error z-Statistic Prob.  

AGE 0.031529 0.01026 3.073073 0.0021 

CTA 0.019115 0.009228 2.071498 0.0383 

LTA 1.224618 0.279456 4.38215 0 

PTL 0.023921 0.022205 1.077284 0.2814 

LDEPOSITS 0.161899 0.133558 1.212199 0.2254 

ROA -0.048426 0.022324 -2.169219 0.0301 

OOITA -0.087966 0.049009 -1.794886 0.0727 

NIETA 0.071127 2.078802 0.034216 0.9727 

HI -0.003454 0.003057 -1.129669 0.2586 

DMINCAP 0.838489 0.806361 1.039843 0.2984 

GDEF -0.089917 0.07882 -1.140782 0.254 

GGDP 0.108513 0.089317 1.214915 0.2244 

           Error Distribution 

SCALE:C(13) 0.086575 0.015019 5.764216 0 

Mean dependent 
var 

0.862853     S.D. dependent var 0.131587 

S.E. of regression 0.096545     Akaike info criterion -0.136954 

Sum squared resid 0.121172     Schwarz criterion 0.492094 

Log likelihood 14.7804     Hannan-Quinn criter. 0.044189 

Avg. log 
likelihood 

0.568477       

Left censored obs 0      Right censored obs 8 

Uncensored obs 18      Total obs 26 

Source: Author’s Estimations 
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Table 9.2 Effectiveness of Islamic Banks (DEAEFEC): ML- Censored Normal 
Tobit Estimation 

  Coefficient Std. 
Error 

z-Statistic Prob.  

AGE 0.051936 0.0209 2.484958 0.013 

CTA 0.04049 0.018887 2.143816 0.032 

LTA -0.328709 0.507615 -0.647556 0.5173 

PTL -0.082929 0.04275 -1.939853 0.0524 

MSHARE 0.741805 0.271894 2.728284 0.0064 

ROA -0.117836 0.042769 -2.755152 0.0059 

OOITA 0.128136 0.0913 1.403454 0.1605 

NIETA 9.927168 4.332692 2.291224 0.022 

HI -0.015268 0.006253 -2.441562 0.0146 

DMINCAP 4.92909 1.655968 2.976561 0.0029 

GDEF -0.490718 0.161455 -3.039356 0.0024 

GGDP 0.521982 0.179307 2.911109 0.0036 

           Error Distribution 

SCALE:C(13) 0.158919 0.023804 6.676205 0 

Mean dependent 
var 

0.467581     S.D. dependent var 0.321433 

S.E. of regression 0.200422     Akaike info criterion 0.405363 

Sum squared resid 0.522195     Schwarz criterion 1.034411 

Log likelihood 7.730282     Hannan-Quinn 
criter.

0.586506 

Avg. log likelihood 0.297319       

Left censored obs 0      Right censored obs 3 

Uncensored obs 23      Total obs 26 

Source: Author’s Estimations 
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Table 9.3 Performance of Islamic Banks (PERF): ML- Censored Normal Tobit 
Estimation 

  Coefficient Std. Error z-Statistic Prob.  

AGE 0.041154 0.017516 2.349578 0.0188 

CTA 0.035252 0.017097 2.061927 0.0392 

LTA 0.279431 0.513391 0.544284 0.5862 

PTL -0.034167 0.040816 -0.837083 0.4025 

MSHARE 0.618439 0.246066 2.513306 0.012 

OOITA 0.004342 0.086613 0.050132 0.96 

ROA -0.110114 0.041102 -2.679012 0.0074 

NIETA 7.091474 3.88219 1.826669 0.0677 

HI -0.012786 0.005649 -2.263375 0.0236 

DMINCAP 4.043585 1.450701 2.787332 0.0053 

GDEF -0.414741 0.143218 -2.895869 0.0038 

GGDP 0.436881 0.159782 2.734235 0.0063 

           Error Distribution 

SCALE:C(13) 0.167958 0.024798 6.773088 0 

Mean dependent var 0.408871     S.D. dependent var 0.304892 

S.E. of regression 0.218966     Akaike info criterion 0.51585 

Sum squared resid 0.623302     Schwarz criterion 1.144898 

Log likelihood 6.293954     Hannan-Quinn criter. 0.696993 

Avg. log likelihood 0.242075       

Left censored obs 0      Right censored obs 2 

Uncensored obs 24      Total obs 26 

Source: Author’s Estimations 
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10 CHAPTER 10  CONCLUSION AND POLICY 

IMPLICATIONS 

INTRODUCTION 

This chapter concludes the discussion about the performance of Islamic banks in 

Pakistan from 2004 to 2009. Section 10.2 provides the summary of performance 

results of Islamic banks in contrast with conventional banks using ratio analysis. 

Section 10.3 describes some policy recommendation as outcomes of this study. 

Sections 10.4 and 10.5 provide limitations and the recommendation for future 

research, respectively.   

CONCLUSION 

Banking sector provides financial resources required for the production activities in a 

country. Therefore, economic stability and growth of a country depends on its 

financial system performance. National income may grow faster if financial system 

performs decently otherwise all the sectors of economy are in trouble. Performance 

monitoring and evaluation is emphasized due to critical importance of financial 

system.  

In contrast to conventional banking, Islamic banking provided an alternate Shariah 

compliant, interest free, mode of banking. Islamic banks concentrate on profit and 

loss sharing and asset based business instead of fixed rate of return. Islamic banks 

have provided a wide range of products to their clients. This type of banking is 

emerging and growing at considerable pace in Muslim and non-Muslim countries 

world over. Performance evaluation of Islamic banks is need of the hour due to the 
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competitive environment in financial business. All the stakeholders are concerned 

about the performance of financial sector.     

We described fundamental concepts of Islamic finance and the difference between 

Islamic and conventional modes of financing to meet first objective of our study. 

Then we provided a detailed review of previous literature on performance evaluation 

of conventional and banking sectors in order to address second objective of this study. 

Previous literature points out that diversified methodologies are used to analyze 

performance of financial institutions. Ratio Analysis and Frontier Approach are two 

major methodologies adopted. Profitability, risk, solvency, efficiency and liquidity are 

important aspects of performance addressed through ratio analysis. Frontier Approach 

deals with efficiency measurement of institutions in comparison with best 

performance unit. Efficiency of financial institutions may be calculated using 

parametric or non-parametric methods. DEA is the most popular non-parametric 

linear programming method of computing efficiency. It requires no assumptions about 

the production function and is equally suitable for small sample of data. 

Two major approaches with reference to banking sector working are Production 

Approach and Intermediation Approach. First approach assumes that banks use labor, 

capital and other resources to produce deposits while second type considers banks as 

institutions that intermediate to convert deposits into loans and investments. This 

study applies a more comprehensive approach by extending the Intermediation 

Approach into two steps. Two models are adopted for the measurement of DEA 

efficiency and effectiveness scores. In the first model labor, capital, deposits and 

equity are used as inputs whereas loans and investments are considered as outputs. 
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Second model takes outputs of first model as inputs, and markup and non-markup 

income as outputs. We used data set derived from financial reports of conventional 

and Islamic banks working in Pakistan during 2004 to 2009. This data set is unique in 

nature as most of the previous studies on the performance of Islamic banks used data 

downloaded from online sources like Bankscope database.  

This study aimed at the performance evaluation of Islamic banks in Pakistan in 

comparison of conventional banks from 2004 to 2009. Moreover, multiple 

performance scores were regressed to explore the factors affecting performance of 

Islamic banks. These factors belonged to bank specific, industry specific and 

macroeconomic categories. Bank specific factors represent the effects of strategic 

decisions of bank management on their performances. Size, age, non-performing 

loans, market share, capitalization and other income were the prominent bank specific 

factors regressed. Similarly, market concentration and capital requirement were 

industry specific factors whereas inflation and GDP growth rate represented 

macroeconomic determinants of performance of the Islamic banking.  

We achieved empirical objectives of our study through measurement and evaluation 

of performance results.   

Objective III: 

To compare performance of Islamic and conventional banks of Pakistan using number 

of ratios representing alternate performance criteria. 

Results: 
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Ratio analysis results indicated that Islamic banks performed better than conventional 

banks during 2004 to 2009 in terms of capital adequacy, asset quality, liquidity, asset 

turn over and risk. They had almost 48 % more capital to asset ratio. Conventional 

banks had greater than 100 % extra loan loss provision as compared to Islamic banks 

declaring that Islamic banks were safer in terms of risk. Another measure of risk, 

loans to equity ratio, also confirmed that Islamic banks were 70% less risky as 

compared to conventional banks.  

Similarly, Islamic banks were almost 133% more liquid than conventional. They had 

better asset quality as their DETA (deposits and equity to assets) ratio was 7% greater. 

Islamic banks also outperformed conventional banks in terms of income from non- 

traditional activities; they had 21% more OOITA (other operating income to assets). 

Nevertheless they had better management quality because of the fact that their OETOI 

(operating expenses to operating income) ratio was 50 % lower. 

Although profitability ratios reflected Islamic banks lagging behind the conventional 

banks, these differences were not yet significant. 

Objective IV: 

To find out determinants of profitability of Islamic banks using regression for time 

series analysis. 

Results: 

Using Meezan Bank Limited as case study, we applied OLS regression for time series 

analysis to find out determinants of Islamic bank profitability. Results indicated that 
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equity to assets ratio of Islamic banks had significantly positive impacts on 

profitability. Higher liabilities to assets ratio also resulted in higher profits. Some 

other factors affected profitability inversely. Deposits to assets ratio, service income 

to total revenue ratio, and financing to assets ratio showed negative impacts.   

Objective V & VI: 

To calculate DEA indexes of banks for efficiency model and effectiveness model and 

to compare performance of Islamic and conventional banks on the grounds of DEA 

scores of these models.  

Results: 

Results of our study suggested that Islamic banks performed poorly because they had 

significantly lower DEA scores of efficiency and effectiveness as compared to 

conventional banks. However, there was very close difference in efficiency model 

scores but divergence was high in effectiveness model. Islamic banks had 0.087 % 

less CRS technical efficiency score whereas this difference was 10.9 % in VRS 

technical efficiency suggesting that major cause of difference was not scale efficiency 

but pure technical efficiency. Apart from that, difference in DEA scores was quite 

higher in second model of effectiveness. Islamic banks achieved 51.7 % less scores as 

compared to conventional banks in Pakistan during 2004 to 2009. It points out that 

Islamic banks were not as much inefficient in converting their available resources into 

loans and investment rather they were unable to compete conventional banks in 

drawing incomes from their earning assets. Consequently, their overall performance 

score was also substantially lower.   
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Objective VII: 

To provide measures of input and output slacks of each Islamic banks for each year 

(in case of inefficiency). 

Results: 

Apart from computing DEA scores for each bank on linear programming models of 

efficiency and effectiveness, we also measured input, output slacks for every Islamic 

bank included in the data set. Results indicated that Islamic banks had negative slacks 

in inputs and positive slacks in outputs suggesting that almost all of them were using 

more inputs or producing lesser outputs as compared to efficient (mostly 

conventional) banks. However, the magnitude of these slacks varied between the 

models of efficiency and effectiveness. There were relatively lesser slacks in 

efficiency model but effectiveness model pointed out presence of huge slacks. This 

phenomenon indicated that performance of Islamic banks was lower than 

conventional banks majorly due to their inability to produce incomes from their 

earning resources (loans and investments).  

Emirates Global Islamic Bank Limited witnessed overall higher input and output 

slacks in both the models. Al Baraka Bank (Pakistan) Limited had minor slacks as 

compared to others in efficiency model. Meezan Bank Limited had relatively smaller 

slacks in effectiveness model. 

Objective VIII & IX:  
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To compute DEA based Malmquist Indexes for each bank to explore total factor 

productivity change over the time and To compare performance of Islamic and 

conventional banks in terms of total factor productivity Malmquist Index, technical 

change index, efficiency change index, pure efficiency change index and scale 

efficiency change index. 

Results: 

Malmquist Total Factor Productivity Indexes for Islamic and conventional banks were 

found to be 0.884 and 0.893 respectively. Both types of banks faced productivity 

decline during 2004 to 2009.  

Decomposing TFP Malmquist index resulted into Efficiency Change Index and 

Technology Change Index. These sub divisions indicated that much of the decline in 

TFP was due to Technological Change Index as Efficiency Change Index for both 

types of banks were close to 1 (1.046 for Islamic and 0.993 for conventional banks). 

Further analysis of Efficiency Change Index pointed out that both banking types 

gained in Pure Efficiency Change whereas Scale Efficiency Change Index was reason 

of decline. 

However, there was no significant difference in mean values of all the productivity 

change indexes for both the banking categories showing that performance of Islamic 

banks in that period remained parallel to industry standard.      

Objective X: 
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To explore bank specific, market specific and macroeconomic determinants of the 

differences in performance of Islamic banking, in order to suggest policy implications 

for performance improvement. 

Results: 

This study used Tobit regression to explore determinants of performance dimensions 

efficiency and effectiveness. Results pointed out that change in efficiency of Islamic 

banks was affected positively and significantly by bank specific factors i.e. age, 

capitalization and loan ratio. Profitability and other operating income were negatively 

related to efficiency. Industry specific and macroeconomic factors did not have any 

significant impacts of efficiency of Islamic banks. 

Results of second model, having DEA scores of effectiveness model as dependant 

variable, pointed out that bank specific indicator i.e. age, capitalization, size and non-

markup expenditure had significant and positive impacts on effectiveness. Loan loss 

provisions and profitability had negative relationship. External factors i.e. GDP 

growth rate and minimum capital requirement caused positive impacts but market 

concentration and inflation had adverse influence on effectiveness of Islamic banks.  

Overall performance of Islamic banks influenced positively by age, capitalization, 

size, non-markup expenditure, minimum capital requirement and GDP growth rate 

whereas profitability, concentration and inflation had negative relationship. 
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POLICY IMPLICATIONS 

While general objective of this study was performance evaluation of Islamic banks, it 

is believed that this study may provide guidelines to policy makers, management, 

share holders and clients. Following policy recommendations are suggested: 

I. Islamic banks should maintain their strong position in terms of capitalization, 

liquidity, asset quality and risk because these factors contributed greatly in 

enhancing performance of Islamic banks in contrast of conventional banks.  

II. As our results have pointed out that Islamic banks were unable to materialize 

incomes from their available resources, they should concentrate on taping new 

earning opportunities. Islamic banking should open new avenues like Islamic 

micro finance and cooperatives, to exploit diversification and economies of 

scope.  

III. Islamic banking should not focus on fixed return based loans with normal rate 

of returns, but on partnership based financing where they might earn super 

normal profits.  

IV. Long-term financing is an opportunity less tapped by Islamic banks. It should 

be financed on partnership basis in order to reap the benefits of huge projects. 

Consequently, they might be able to offer attracting returns on deposits and 

increase their market share.  

V. As results of Malmquist TFP index indicated that Technological change index 

was major source of productivity decline, Islamic banks should focus on 

introducing new technologies that may cause positive shift in production 

frontier. They should diversify their services and products. They should 
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introduce state of the art banking technologies to provide their customer 

dynamic, secure and reliable banking services. 

VI. As Islamic banks have been scale inefficient, they should enhance their branch 

network to exploit economies of scale, and to provide more coverage to their 

clients.   

VII. In order to improve performance, they should focus on control and 

transparency of transactions. Service quality should be improved. Moreover, 

service charges should be realistic to attract more clients and increase income 

from non-traditional activities.  

VIII. Islamic banks should endeavor to control their loan loss provisions because it 

has demonstrated adverse impacts on performance. SBP should strictly 

monitor and control the process of loan write offs. Banking in Pakistan has 

history of political involvement in this process, which proved to be damaging 

for entire financial sector of the country.  

IX. Islamic banks should improve and enlarge their marketing teams to increase 

their deposits for market share is the major determinant of performance. 

X. As our results suggested that inflation had adverse impacts on performance of 

Islamic banks, government and SBP should device policies to truncate it.  

XI. Political stability, law and order, and confidence of investors are prerequisites 

of GDP growth, which ultimately leads to better performance of banking 

sector. 

XII. Islamic banks should ponder to provide awareness to public about Islamic 

financial products. Staff of Islamic banks should have full command on 

ideological and practical differences of Islamic and conventional products. 
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XIII. As suggested by our results performance may improve with time, Islamic 

banks should remain consistent and face provisional hindrances. 

XIV. Islamic banks should explore new markets in other countries to exploit 

benefits of first mover or lesser competition.   
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