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ABSTRACT

The regional coordination toward financial integration of the ASEAN economies
started in the aftermath of the 1997 Asian crisis. Along with banking structural
reforms in individual countries, several regional financial integration initiatives were
launched to promote regional financial stability and economic growth. This thesis
investigates the impact of national banking structural reforms and ASEAN regional
financial integration on bank efficiency and performance. It examines the similarity
and convergence properties of the banking systems across the major ASEAN
economies from two aspects, namely bank efficiency and bank competitiveness. This
thesis contains three empirical essays; Chapter 3 examines the cost efficiencies of
ASEAN banks by using Battese and Coelli (1995) Stochastic Frontier Approach
(SFA). The cost efficiency scores are then used to test for efficiency convergence
properties. The ASEAN banking markets have been found to be converging at the
aggregate level, but lack convergence at the micro individual bank level. The
importance of individual banks is further proved by a single country bank efficiency
studly on Indonesia in Chapter 4, using an alternative method known as
non-parametric DEA with Simar and Wilson (2007) double bootstrap method. In
Chapter 5, the banking market competitiveness is modelled by the new empirical
industrial organization (NEIO) non-structural approach, Panzar-Roasse (PR)
reduced-form revenue model. The degree of similarity in banking market
competitiveness across major ASEAN countries is assessed by comparing the
estimated H-statistics. The ASEAN banking markets have been found to differ a lot in
terms of competitive structures and have experienced very different evolution
processes of market structure with a weak convergence tendency. However, certain
degree of contestability has been found by examining the relationship between market
competitiveness and market concentration. The research of this thesis does not find
strong evidence for improvement in bank performance and banking market
convergence, although some positive aspects are discovered. The degree of banking
market integration for ASEAN countries is still relatively low.
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Chapter 1 Introduction

Chapter 1  Introduction

The Association of Southeast Asian Nations, or ASEAN, was established on 8
August 1967 in Bangkok by the 5 initial members, Indonesia, Malaysia, the
Philippines, Singapore and Thailand. Another 5 countries, Brunei Darussalam,
Vietnam, Lao PDR and Myanmar, joined in the following years. After more than 4
decades of development, ASEAN now is an important area for the Asian and the
world economy, and has achieved significant progress in regional cultural, political
and economic co-operation and integration. ASEAN has experienced similar
characteristics to that of the European Union before the adoption of the Euro as a single
currency, such as the high degree of flexibility of production factors and shock
symmetries between countries. However, the substantial macroeconomic differences in
income and output levels between countries and weak macroeconomic convergence
requires further policy direction for deeper regional coordination in both real and
financial aspects. The regional coordination toward financial integration started in the
aftermath of the 1997 Asian crisis. Together with the significant banking structural
reforms in individual countries after the 1997 financial crisis, several regional financial
integration initiatives have also been launched to promote regional financial stability
and economic growth. Especially when the Euro was launched as a single currency
since 1999, the notion of a similar currency union in ASEAN was emerged and became

a long-term strategy for the ASEAN policy makers.

The regionalism and economic integration also exist to large extent in larger

geographical areas, for example, the East Asia area, including all ASEAN countries



Chapter 1 Introduction

plus People’s Republic of China, Japan, South Korea and Taiwan; or even the Asia as
a whole. However, in the present thesis, ASEAN is chosen as the only objective for
the reason that, among the alternative geographical areas, ASEAN has the most
possibility for a regional currency arrangement, primarily because of the political
wills. ASEAN is the only area in which the policy makers have expressed their strong
interests in the possibility of moving toward a currency union (Bayoumi and Mauro,
2001). Also based on the current economic development levels of the Asian countries,
a greater region would have greater economic and political asymmetries which are not

in favour of successful financial and monetary integration.

Arguably, one of the benefits of financial integration is that it will promote
competition in the financial markets by eliminating cross-border barriers, and therefore
improve the economic welfare through greater efficiency in production and allocation
of credit. This thesis examines the impact of national banking structural reforms and
ASEAN regional financial integration on the performance in financial markets,
particularly, in the banking market. The first question to be answered is, has the
financial integration improved bank efficiency and competitiveness in ASEAN?
Secondly, this thesis also contributes to the literature of financial integration indicators,
by evaluating the degree of banking integration through the convergence properties
from the institutional and operational perspective, i.e. convergence in bank efficiency.
Regional convergence in bank operational efficiency levels signals that the inefficient
banks are catching up with the efficient banks trough adaption of superior technology,
which is one of the desired outcomes from financial integration. Declining dispersion in

operational efficiency levels is also an indicator for financial integration.
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Rather than presenting all the empirical analyses straight away, some background
information about ASEAN is given in Chapter 2. Significant degree of strategic
economic co-operation and integration are evidenced by dramatic increases in total
trade volume and gradual increase in the intra-regional trade, as well as the political
willingness for further regional integration. From a macro perspective, the ASEAN
economies appear to exhibit some characteristics of the European Union at the time of
the Maastricht Treaty. However, empirical evidences on real and financial
convergence provides mixed results, and more investigation on various aspects, such

as the research has been done in the present thesis on banking industry, are necessary.

Chapter 3 examines the differences in bank cost efficiencies across the 5 major
economies in ASEAN, using the Battese and Coelli (1995) Stochastic Frontier
Approach (SFA) model. A common best-practice frontier based on 1889 bank-year
observations in 5 countries over 16 years (1994-2009) is estimated to facilitate the
cross-country comparison on bank efficiency levels. Chapter 3 does not only compare
the general efficiency level across countries, but also utilise the concepts of
P-convergence and a-convergence which are borrowed from the growth-convergence
literature to examine their convergence properties, which are typically only done for
nominal macroeconomic variables in the literature. The ASEAN banking market has
been found to be converging at aggregate level, but the institutional level convergence

is weak.

A well-integrated banking market requires banking system to converge not only
at the aggregate level, but also at the institutional level, i.e. convergence tendency

from individual banks. The important role played by individual banks has been
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noticed in Chapter 3 and has been further investigated in Chapter 4, which is a
single-country study on bank efficiency and its convergence properties for Indonesia
only. The main contribution of this chapter is to check the robustness of the results
found in the previous chapter using an alternative efficiency estimation method, and
also to investigate bank efficiency and the policy implications for a single country in
more details. A relatively new method of estimating banking efficiency, the
non-parametric Data Envelopment Analysis (DEA) with two-stage semi-parametric
bootstrap method of Simar and Wilson (2007), is used to check the consistency of the
results from different methodologies, and similar convergence tests as in the previous
chapter are carried out in a single country context too. The same estimations are
conducted for three models with different specification of banking outputs, and the
results show that both the level of bank efficiency and its convergence properties are
sensitive to output choice. Main findings in this chapter indicate a major structural
change in the aftermath of the 1997 Asian crisis in Indonesia banking industry, with

small banks and foreign banks become more efficient in the post-crisis period.

The last empirical chapter, Chapter 5 examines the differences in banking market
competitive structures of ASEAN-5. The degree of competition in one particular
market is measured by the H-statistic, obtained by using a non-structural approach,
known as the Panzar-Rosse (PR) reduced-form revenue model, which is based on the
new empirical industrial organization (NEIO) theories of contestable markets. After a
cross-country comparison on banking industry competitiveness, the H-statistics are
then used to test the relationship between market competition and concentration. It
was found that the ASEAN banking market as a whole could be described as a

contestable market.
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Chapter 6 concludes the thesis, highlights the main findings and discusses some
policies implications. The degree of integration in the current ASEAN banking
markets is still relatively low. Substantial differences exist in terms of bank efficiency
levels and the degree of competitiveness of each country’s banking market. The bank
efficiency levels show some degree of convergence at aggregate level; however are
lack of convergence at individual bank level. The national banking structural reforms
and the regional financial integration projects have not effectively improved the
convergence in banking market. Therefore policy encouragement from regional
coordination is still needed for deeper banking integration and future monetary

integration in ASEAN.



Chapter 2 ASEAN and Regional Integration

Chapter 2 ASEAN and Regional Integration

1. Introduction

Applied economics and empirical analysis on any particular country/countries
would be meaningless without a thorough awareness of the context. In order to help
understand the empirical analyses in the rest of the thesis, this chapter will serve as a
preface and give the necessary background information about the Association of
Southeast Asian Nations (ASEAN), particularly about the 5 core initial member
countries, namely Indonesia, Malaysia, the Philippines, Singapore and Thailand,

which are the 5 countries used as a sample for all following empirical analyses.

In this chapter, the general information about ASEAN from different perspectives
is reviewed in section 2, including the history of formation and development of
ASEAN, the member countries and major macroeconomic indicators. The relative
position of ASEAN to the world and the relative positions of member countries within
the region are also compared. Section 3 outlines the roadmap of ASEAN’s economic
and financial integration within the region and with the outside world. Section 4
discusses the achievements of the regional integration efforts, and comparison with its
peer groups, such as the European Union. Section 5 outlines the central role the
banking system plays in the process of financial integration and highlights the primary

motivation of the research carried out in this thesis. Section 6 concludes the chapter.
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2. ASEAN and ASEAN-5 in Perspective

2.1 ASEAN and the world

The Association of Southeast Asian Nations, or ASEAN, was established on 8
August 1967 in Bangkok, with the initial aim of promoting political co-operations, by
the 5 original member countries which are also known as ASEAN-5, namely,
Indonesia, Malaysia, the Philippines, Singapore, and Thailand. Another 5 member
countries joined the association in the following year. Brunei Darussalam joined on 7
January 1984, Vietnam on 28 July 1995, Lao PDR and Myanmar on 23 July 1997, and
the last member, Cambodia, joined on 30 April 1999. During more than 4 decades of
development, ASEAN has achieved many dramatic accomplishments in regional
co-operations on economics, social security, cultural development, education, regional
peace and stability and other fields. The present study will mainly focus on the

impressive economic achievements and potentials.

As of 2009, the ASEAN has 10 members in total, with a combined gross domestic
product (GDP) of US$ 1,496.34 billion, a total population of about 591 million and a
total area of 4.4 million square kilometres'. If ASEAN was treated as a single entity, it
would rank as the ninth largest economy in the world. The main focus of ASEAN has
been shifting gradually from political co-operations towards economic integration and
co-operation. Figures 2-1-2-4 provide some general visual comparisons on ASEAN’s
economy with its near neighbours in Asia, namely, China, India and Japan, and other

major economies in the rest of the world.

'“Selected basic ASEAN indicators”, ASEAN Secretariat. http://www.aseansec.org/19226.htm.
Retrieved 26 June 2011.
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Compared with the rest of the world, ASEAN is a relatively small economy, the
10 member countries together only counts for 4% of the world total (PPP adjusted)
GDP in 2009. Also the recent rise of their Asian neighbours, such as China and India,
has made this region overlooked somehow. As shown in Figure 2-1, the GDP of a
single country, India, is already greater than the sum of ten countries in ASEAN.
However, by no means the ASEAN countries should be ignored, since they have
much potentials and opportunities to offer to the rest of the world, and has been

playing an increasingly important role in the world economy.

The ASEAN domestic market is of great potential. The total population of
ASEAN-10 countries is around 591 million in 2009, which is nearly twice the size of
Euro area or the USA. The purchasing power measured by per capital GDP in some of
the ASEAN countries are quite high, such as in Brunei and Singapore, which are even
higher than the US and average level of Euro area’, although the relative economic
sizes of Brunei and Singapore are much smaller. The income indicators of ASEAN
countries are also comparable to their Asian developing neighbours, in fact, the
average income levels of China and India could only be ranked as middle or low level

comparing with most countries in ASEAN.

2 Composed of 16 countries: Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, Malta, Netherlands, Portugal, Slovak Republic, Slovenia, and Spain.
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Chapter 2 ASEAN and Regional Integration

economic growth, the ASEAN countries still maintain an average GDP growth rate of
almost 5% during 2005-2009°. Although the average growth rate is still lower than
those of its regional neighbours, i.e. China and India, who are claimed to be “miracle
economies”, it is significantly higher than the world average level of 3.51% and

“among the brightest spots in the emerging market world™”.

For the outside world, ASEAN is also an attractive place for investment and
business. Cheap labour costs in most countries in the region have been attractive not
only to the labour-intensive manufacturing industries, but also to the services sectors.
In fact, with the human capital has been acquired during years of education and
training efforts in the ASEAN countries, as well as the dramatic developments in
computer technologies and telecommunications, the ASEAN people now are capable
to do all kinds of jobs that use to be done only by workers in the advanced countries,
but still at lower costs. One obvious example would be that various kinds of services
providers, such as mobile phone companies and credit card providers, in the
developed countries with relatively higher labour costs have moved their calling
centres and telesales teams to those south-east Asian countries. The ASEAN region is
also famous for its immense natural resources, particularly the large oil production in
Indonesia, Malaysia, Brunei and other countries, and Singapore is the largest oil rigs
exporter in the world. In terms of finance, Singapore is a well-established financial
centre in this region, due to its strong infrastructure of financial system and sound law

and governance standards. The Singaporean financial institutions also have close

* The figure is calculated as a weighted average growth rate of ASEAN-10 countries weighted by each
country’s real GDP.
* Deutsche Bank Research, 2006.
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connections with other international financial centres and could facilitate convenient

and swift channelling of funds world-widely.

2.2 ASEAN-5

The ASEAN-5 refers to Indonesia, Malaysia, the Philippines, Singapore and
Thailand, which are the 5 original members and initiators of ASEAN, and the 5
foreign ministers who signed the ASEAN Declaration® to form the organisation,
Adam Malik of Indonesia, Narciso R. Ramos of the Philippines, Tun Abdul Razak of
Malaysia, S. Rajaratnam of Singapore, and Thanat Khoman of Thailand are hailed as
the “Founding Fathers” of ASEAN, which is “probably the most successful

»6 These 5 countries

inter-governmental organization in the developing world today
are also the 5 largest economies in this sub-region, and together counts for 80-90% of
the total GDP (PPP adjusted) of the ASEAN total. Figure 2-5 shows that, in 2009, the
ASEAN-5 occupies 86% of the regional total GDP, and their economic sizes are
many times larger than the rest of the ASEAN countries. The ASEAN-5 is also where

most of the residents are located; the population of ASEAN-5 is more than 70% of the

total population of ASEAN in 2009.

Given the dominating economic powers of ASEAN-5, their attitudes on regional
co-operations and integrations, would be consequently crucial for the current and
future developments of the entire ASEAN. The economic importance of them has
made the 5 countries together a reasonable representative for the whole region in

many aspects. Therefore, in this thesis, cross-country empirical analyses in Chapter 3

> Also known as Bangkok Declaration.
¢ “The Founding of ASEAN”, ASEAN Secretariat. http://www.aseansec.org/20024.htm. Retrieved 26

June 2011.
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Chapter 2 ASEAN and Regional Integration

samples of the ASEAN-5 countries. The results obtained and inferences drawn from
them are served as general indicators for the situation in the whole region. In Chapter
4, Indonesia is chosen for a more detailed single country study on convergence
properties of bank efficiency. The reason is that within the ASEAN-5, Indonesia has
the largest population, 38% of the total ASEAN population in 2009, and the largest
GDP, 34% of the ASEAN total in 2009, as well as the best data availability on bank

balance sheet and income statement.

The levels of economic development and the distribution of wealth are very
uneven in the ASEAN region, and this is also true for the ASEAN-5. The living
standards, income levels and the extent of economic maturity differ significantly
across countries, and these asymmetries in economic fundamentals may affect further
economic integration in this region. Figure 2-7 plots the evolution of the per capita
GDP of ASEAN-5 over the two decades. The continuous improving trends in average
income levels are obvious, and apparently have not been distorted significantly by the
1997 Asian crisis. Having adjusted by purchasing power parity exchange rates (PPP),
the numbers are comparable both across time and across countries. The value of per
capita GDP of Thailand in 2009 is US$ 8,489, which is almost 3 times of that in two
decades ago, US$ 2,909 in 1990. The least improvement happens in the Philippines,
but still doubled from US$ 1,752 to US$ 3,516 in a 20 year time span. However, the
cross-country differences are substantial. The per capita GDP of the highest income
country, Singapore, is much higher than the income levels of other countries in this
region, and is more than 10 times higher than those of the relatively low income

countries, such as Indonesia and the Philippines. For example, in 2009 alone, the
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Chapter 2 ASEAN and Regional Integration

The cross-country differences in average income and living standards are largely
determined by the nature of national economic structures. However, the ASEAN
countries are closely connected through political, economic, cultural and geographical
links, therefore, their reactions to major economic shocks are somehow similar.
Comparing with the substantial differences in per capita GDP shown in Figure 2-7,
the economic growth rates of ASEAN-5 exhibit similar time patterns in Figure 2-8.
The average annual real GDP growth rate is around 5% for the past two decades.
Before the break out of the 1997 Asian financial crisis, the economies in most
countries are maintained growing at high speed just below 10% for a long time. The
Philippines were way behind the others, but has caught up eventually. The ASEAN
economies were devastatingly badly hit by the 1997 financial crisis, and economic
contractions happened to different extents in all ASEAN countries with no exception.
The worst case was in Indonesia, as it was the only country that experienced both
economic and political regime collapses, and a deep economic contraction of more
than 30% in just one year from 1997 to 1998. In the aftermath of the financial crisis,
the economic growth rates are generally lower than those in the pre-crisis period, but
are still above the world average level and among the most fast growing emerging
countries. One of the major criteria for an optimal currency union is the correlations
of macroeconomic disturbances. The economic growing paths of the ASEAN
countries clearly show high correlations among themselves, which could be a positive

aspect for further economic and financial integrations.
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3. Roadmap of ASEAN Economic and Financial

Integration

The regional co-operations among ASEAN countries have been emphasised on
three different aspects, including security, socio-cultural and economic integrations,
and the economic integration is where this bloc has made the most progress. The
efforts on regional economic integration have been made all the time since the
establishment of the association, and have been intensified during the 1990s. In order
to reduce intra-regional tariffs and promote the free flow of goods and services in
ASEAN, the Common Effective Preferential Tariff (CEPT) scheme was introduced
and actually acted as a framework for the later agreement of the ASEAN Free Trade
Area (AFTA), which was signed on 28 January 1992 in Singapore. At the time when
the AFTA agreement was signed, there were only 6 members in ASEAN, namely the
ASEAN-5 plus Brunei Darussalam, also known as ASEAN-6. The remaining
members who joined the association later are also official members of the AFTA,
however are given longer time frames to fully implement their CEPT commitments.
The leaders of ASEAN members have agreed to eliminate all import duties by 2015,
and to create an ASEAN Community by 2015, So far, the tariffs on more than 99%
of the products in the CEPT Inclusion List (IL) of ASEAN-6 have been brought down
to the 0-5 % range, and tariffs on 60% of the listed products are already in this range

for the other 4 countries of ASEAN?,

7 “Overview”, ASEAN Secretariat. http://www.aseansec.org/64.htm. Retrieved 26 June 2011.
8 “TRADE”, ASEAN Secretariat. http://www.aseansec.org/12021.htm. Retrieved 26 June 2011.
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The most recent progress of the regional integration towards the ASEAN
Community is the signing up of the “ASEAN Charter”, which was signed on 20
November 2007 and entered into force on 15 December 2008. The charter has
officially turned ASEAN into a legal entity which is a big step towards a similar
EU-style community, and is a “very historic occasion for ASEAN". The Charter
emphasises the centrality of ASEAN, and enhances members’ commitments on new
legal framework and new functional bodies to boost the process of community

building.

Arguably, further economic integration and acceleration of intra-regional single
market and trading activities require a stable financing framework for the region. The
trend towards financial integration in the region started after the 1997 Asian financial
crisis. The 1997 Asian financial crisis revealed the inherent weakness of the financial
system in ASEAN countries, especially in the banking systems. The crisis was
triggered by the decision of the Thai government to float its currency, baht, while the
country has acquired large amount of foreign debts, and eventually led to the collapse
of its currency. The crisis quickly spread to most Southeast and East Asian countries
and led to significant real economic losses. The crisis was characterized by extremely
high interest rates (+13% in Indonesia), huge drop in stock price indexes (-55% in
Thailand; -52% in Malaysia), massive real exchange rate depreciation (-87% in
Thailand), declines in net capital inflow and in gross domestic products (Sufian,

2009).

® “ASEAN Charter”, ASEAN Secretariat. http://www.aseansec.org/21829.htm. Retrieved 26 June
2011.
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The outbreak of 1997 Asian financial crisis has made the member countries
realise the importance and necessity of further regional integration in both real and
financial aspects to maintain the growth and stability. According to the European
Central Bank, a well integrated financial system would improve the efficiency of the
economy through lower cost of capital and better allocation of financial resources'?,
and deeper financial integration could also improve the financial stability of the
region. Several financial co-operation projects were launched since the 1997 crisis.
The first major step, the Chiang Mai Initiative (CMI) is a multilateral
economic/financial co-operation and currency swap arrangement framework between
ASEAN and another 3 East Asian countries, China, Japan and South Korea (known as
ASEAN+3). The CMI was initiated by a series of bilateral swap arrangements in 2000
and has been expanded to a multilateral structure in the past decade, and the Chiang
Mai Initiative Multilateralisation (CMIM) Agreement was formally signed on 28
December 2009 and took effect on 24 March 2010. The main purpose of the CMI is to
establish a co-operation framework of liquidity support among member countries
during the economic/financial distress, and help avoid future recurrence of the 1997
Asian crisis. There are also other free trade agreements have been established with
various countries in recent years, such as the ASEAN-Australia New Zealand,
ASEAN- China, ASEAN-India, and ASEAN-Japan Free Trade Areas. The free trade

agreement with the European Union is currently under negotiation''.

Another notable financial co-operation project involving broader geographical
region is the Asian Bond Funds (ABF), which are initiatives from the Executives’

Meeting of East Asia and Pacific Central Banks (EMEAP). The EMEAP consists of

' European Central bank, 2005
' “AFTA & FTAs”, ASEAN Secretariat. http://www.aseansec.org/4920.htm, Retrieved 26 June 2011.
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11 countries'?, of which the ASEAN-5 are important members. Indirect financing, i.e.
offshore and onshore borrowing through financial intermediaries, such as banks, was
the main financing channel for most investments in this area. However, as the
economies have been experiencing dramatic expansions and structural transitions,
indirect financing becomes limited and ineffective while the bond markets are still
underdeveloped in this area. This also has been claimed as one of the main reasons
that caused the 1997 Asian financial crisis, as huge accumulation of foreign debts
raised banks’ leverage risk and interest rate risk. The mismatch of short-term
borrowing from abroad and long-term lending to domestic projects also raised the
maturity and liquidity risk for banks'®, and further risk such as exchange rate risk in

the event of currency depreciation”.

The primary aim of the ABF is to promote the development of bond market in
this region and to improve the diversity and efficiency of financing channels. This
initiative was launched in two stages: ABF1 was launched in June 2003 to set up
actual bond funds in Asia, and raised funds from the 11 EMEAP central banks for a
total value of US$ 1 billion that were invested in dollar bonds issued by 8 EMEAP
sovereign and quasi-sovereign borrowers'>. ABF2 was launched in 2005 with initial
seed money of US$ 2 billion, with the aim to accelerate the bond market development

and to reduce cross-border settlement risks'.

12 Australia, China, Hong Kong, Indonesia, Japan, South Korea, Malaysia, New Zealand, Philippines,
Singapore and Thailand.

** Sufian, 2009

1 Chang and Velasco, 1999

1 Excluding Australia, Japan and New Zealand.

' Deutsche Bank Research, 2006
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The 1997 Asian financial crisis had raised the question about appropriate
exchange rate regime for countries in this region. Particularly, when the Euro was
launched as a single currency in European countries since 1999, the notion of a
similar currency union in ASEAN had emerged and been paid more and more
attention to. Unlike other currency unions that were formed based on a solid
foundation of strong political unions, member countries in the Euro zone are still
independent states and maintain a high level of internal political independence,
including fiscal policy. Therefore the EU experiences can be particularly valuable for

ASEAN, as they provide a similar parallel (Bayoumi and Mauro, 2001).

The main attractiveness of a currency union is its usefulness in promoting trade
and investment among the member countries, by reducing the cross-border transaction
costs and the risk of exchange rate volatilities, which would eventually improve the
welfare and economic efficiency in the whole region. As a final stage of economic
integration, the realisation of a currency union in the EU has gone through a long
process of economic and political integration of more than 4 decades. Compared with
the EU currency union, ASEAN has still a long way to go; however, a currency union

for ASEAN could be a possible long-term objective for the ultimate community.

4. Regional Integration Achievements to Date
4.1 Trade volumes

As a result of the successful implementation of the CEPT-AFTA scheme and the

co-operations with other countries on trade and financial integration, both the
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intra-regional and extra-regional trade of ASEAN countries have grown significantly
during the past two decades. The total trade volume of all ASEAN countries has
reached the peak of US$ 1,710 billion in 2008, which is almost 4 times of the value in
1993, US$ 430 billion, indicating an average annual growth of nearly 10%. The
average annual growth rate of the total trade from 2001 onwards is as high as 14%,
which is double the figure of previous years, thanks to the series of free trade area
agreements launched in the last decade. The increasing trends are also significant
when distinguish the directions of trade. All trade figures reached their peaks in 2008,
with the intra-regional trade volume of US$ 458 billion, which has grown by 456%
from 1993 with an average annual growth rate of 11%. The trade volume with the rest
of the world has also increased by 260% from US$ 348 billion in 1993 to US$ 1,252
billion in 2008. The intra-regional trade growth rate has been kept at a high level of
16-17% per annual before the 1997 crisis and after the recovery, since the
CEPT-AFTA scheme launched in 1992. The intra-ASEAN trade average growth rate
during the whole period is 37.5% higher than the growth rate for extra-ASEAN trade.
Figure 2-9 plots the trade volumes of total trade, intra-ASEAN and extra-ASEAN

trade, which illustrates the significant improving patterns.
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Chapter 2 ASEAN and Regional Integration

In Figure 2-9, apart from the general increasing trend in trade activities of
ASEAN, it also should be noticed that the ASEAN’s economy remained heavily
dependent on external trading partners and the global economic climate. Three major
declines in total trading volume appeared during the two decades. Apart from the
1997-1998 Asian crisis period of which the main reason is Asian countries’ own
currency deprecations, the other two declines happened in the period of 2001-2003
and from 2009 till now which are mainly because of the global economic downturns,
especially the economic slowdowns in the US and Europe and the recession in Japan'’.
The ASEAN economy is still vulnerable to shocks in global demand. Given the
increasing global economic uncertainty, strengthen the regional domestic market and
create a domestically sourced sustainable growth through further economic
co-operations and integrations is an important goal for the region. In fact, the
increasing importance of the intra-regional trading activities is a recognised evidence
for the effort made towards greater intra-regional integrations. Figure 2-10 compares
the share of intra-ASEAN trade in total trade volume in 1993, 2001 and 2009.
Although the trading volume with external countries still dominates, the share of

intra-ASEAN trade has increased from 19% in 1993 to 24% in 2009.

17 “TRADE”, ASEAN Secretariat. http://www.aseansec.org/12021.htm. Retrieved 26 June 2011.
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4.2 Potentials for a monetary union and macroeconomic convergence

A number of studies have assessed whether ASEAN is an OCA'®, These studies
also highlight the progress and achievements of ASEAN regional integration, relative
to the EU and other currency unions. Firstly, the extent of labour and capital
mobility'® has improved significantly in the ASEAN region, and is actually higher
than those of the EU at the time of the Maastricht Treaty?’. Madhur (2002) presented
an example that, within the ASEAN-5, 10% of the employment in Singapore is from
the remaining 4 countries, and the emigration rate is as much as 2% of the labour

force of the migrating countries.

Secondly, the degree of openness®', which is measured by its trading activities
with other countries, of ASEAN economies has also improved markedly. The trading
patterns shown earlier in Figure 2-9 and 2-10 have clearly shown the significant
increases in both intra-ASEAN and extra-ASEAN trading volumes. It is also pointed
out by Bayoumi and Mauro (2001), that although the intra-regional trade share in
ASEAN’s total trade (25%) is relatively lower than that of the EU (40%), it is
significantly higher than the intra-regional trade shares in some of other currency
unions. The intra-regional trade only counts for about 10% in the Eastern Caribbean
Currency Union and the Western Africa Economic and Monetary Union, and the

share for the Central African Economic and Monetary Community is only 3%.

'® If a geographical region containing more than one country uses fixed exchange rates or a common
single currency, and the welfare and economic efficiencies of the region are maximised through the
adoption of this currency arrangement, this area is called an Optimal Currency Area (OCA). Horvath
(2003)

' The importance of production factor mobility in the selection of appropriate exchange rate regime
was raised by Mundell (1961).

2 See Eichengreen and Bayoumi (1999) and Moon, Rhee, and Yoon (2000).

21 The degree of openness of the OCA candidate economies is argued by McKinnon (1963).
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Thirdly, ASEAN countries exhibit a high degree of shock symmetries, which are
evidenced by both GDP growth rate figures in Figure 2-8 and the trading patterns
shown in Figure 2-9. High similarities in responses to economic shocks among these
countries are observed in many occasions, such as the region-wide economic
contraction during the 1997 Asian crisis, the regional economic slowdown around
2001 due to the economic downturn in major advanced economies, and the similar
reactions to the current global financial crisis. Similar conclusion has been drawn by
other researchers as well, for example, Eichengreen and Bayoumi (1996) stated that
the symmetry in shocks among the countries in the region is comparable to the EU,
and the underlying macroeconomic disturbances have a similar pattern that was seen

in Europe in the 1980s.

In fact, when European Monetary Union (EMU) selected its participating
members, they used some quantitative criteria, which are called the “convergence
criteria”?, to ensure that the member countries have achieved a sustainable economic
similarity and convergence. The first criterion is on inflation rate, which requires the
country to have an inflation rate that is no more than 1.5% higher than the average of
the best three countries in the EU. The second criterion is that the government budget
deficit should be below 3% of its GDP and the government debt should be less than
60% of its GDP. The third criterion is a stable exchange rate and the country should
have joined the exchange-rate mechanism (ERM II) for two consecutive years. The

last criterion is that the long-term nominal interest rate must not be more than 2%

higher than the average of the best-three countries.

22 Also known as the Maastricht criteria
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Obviously, the ASEAN countries are still far away from satisfying those
convergence criteria of the EMU, but any convergence tendency towards a common
level of those macroeconomic indicators would be considered as favourable to a
future monetary alliance. Empirically, the convergence tendencies in economic
variables are examined by the concepts of “f-convergence” and “o-convergence”
(Sala-i-Martin, 1996), which are originally initiated in the economic growth literature.
The basic intuition of the existence of “B-convergence” is that the income level,
measured by per capita GDP, in a low income country is growing faster than that of
the high income country. In other words, the low income country is catching up with
the high income country. “B-convergence” is a necessary but not sufficient
condition®”® for “o-convergence”, which is saying the dispersion in income levels of
different countries are diminishing over time. Both of them are considered as

evidence of economic integration between countries.

A large number of economic convergence studies have been conducted for the
EU countries, both before and after the adoption of the Euro. However, this kind of
study for the ASEAN countries, or even the greater region of Asian countries is still
limited. Only a few studies have been found in the literature. The classic
unconditional and conditional “B-convergence” and “o-convergence” tests were
applied by Chowdhury (2005) to per capita income for 9 ASEAN countries, excluding
Myanmar, during the period of 1960-2001. Unfortunately, no evidence was found for
any type of the convergence concepts, and he imputed the non-convergence in per
capita income to the low, although growing, volume of intra-regional trade and weak

governance in some of the ASEAN countries.

2 This issue is explained in details in Appendix A.

27



Chapter 2 ASEAN and Regional Integration

Other studies, notably, Ong and Habibullah (2007) examined the long-run
macroeconomic relationship and the time-varying convergence in real GDP across
ASEAN-5, but using econometric method of co-integration which is different from
the typical convergence studies in terms of methodology. They found that all
ASEAN-5 are compatible, and Malaysia, the Philippines and Thailand are relatively
more co-ordinated. They also suggested more intra-ASEAN trade should be boosted

to incorporate other ASEAN countries besides the 5 major economies.

4.3 Financial integration indicators

To assess the degree of financial integration in Europe, the European Central
Bank (ECB) firstly published a set of financial integration indicators in September
2005, which are regularly updated in the annual reports on “Financial Integration in
Europe” since then. Those reposts provide overall assessments on integration
indicators of the main segments of the financial markets, namely the money, bond,
equity and banking markets, and have been useful in monitoring the progress of

financial integration in the euro area.

The “price-based” indicators are either computed or model-based measurements
of (evolutions of) dispersions in assets returns based on their geographic origin, and a
declining trend in dispersions are signals for financial integration as the assets returns
should be more influenced by common factors rather than country-specific factors.
For example, integration in money market is indicated by narrowing “dispersion of

lending rates offered by different banks in each market segment”. A smaller standard
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deviation of the “yield differentials with respect to a benchmark bond” indicates
degree of integration in bond markets. In the case of equity market, a larger
“cross-sector” dispersion of equity returns comparing with “cross-country” dispersion
indicates higher degree of integration, since the country-specific factors should be less
influential in a well-integrated market. The banking market integration is indicated by
a narrowing dispersion of “interest rates on consumer credit, lending for house
purchase and deposits with agreed maturity. “Quantity-based” indicators are also used
as a complement to “price-based” indicators, for example, increasing cross-border
lending activities are also indicators of banking market integration, and increasing
share of investors’ holding of non-domestic assets in total holdings is an indicator of
capital market integration®®. At the time of 2005, it has been evidenced that high
degree of integration exist in the EU money markets and bond markets, but lesser
degree of integration in the equity markets, and the banking markets are generally

much less integrated (ECB, 2005).

Similar indicators for financial integration have also been applied to Asian
economies recently. The existing studies show mixed results, with the degree of
integration in ASEAN financial markets improving since the 1997 Asian crisis, but
not as strong as the real integrations. Intra-regional financial integration is outweighed
by external integration with other major economies and sustainable long-term
convergence is still weak. Boresztain and Loungani (2011) calculated the
cross-country standard deviations of equity premia (1980-2008) and government

interest rates (1984-2008) for 12 Asian countries®. In their study, a visual comparison

** Empirical studies on EU financial integration, using either price-based or quantity-based indictors,
emerged long before 2005, e.g. Centeno and Mello, 1999; Fratzscher, 2002; Manna, 2004.
* Including all ASEAN-5 plus China, Hong Kong, India, Japan, Korea, Pakistan and Taiwan.
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clearly shows that a significant declining trend in the cross-country dispersions
starting around 1998, which is the wake of the 1997 Asian crisis. This visual
impression was further validated by g-convergence estimations. However, they also
presented the indictors of financial integration between Asia and the major economies,
and pointed out that the degree of financial integration for Asian countries with major
countries outside the region was also significant and in some cases was larger than the
intra-regional integration. Another very recent paper by Rizavi et al (2011)
investigated the degree of integration in the financial market by examining the
convergence properties of the stock market returns. The study was conducted for 10
Asian countries?®, over the period of 1999-2009. They found some evidence to
support the integration of the Asian stock markets, but the short-term convergence

was not accompanied by overall long-term convergence.

5. Financial Integration and Bank Performance

In most ASEAN countries, capital markets remain underdeveloped and the
banking system is still the principal vehicle of financial intermediation and the
principal channel of monetary policy pass-through. Arguably, the ongoing process of
financial integration and regional market liberalisation should lower the cross-border
barriers to capital flows, and lead to a more open capital market. National protections
in many industries will become less effective. The financial markets, particularly the
banking markets, are opening up to the regional competitors from other member
countries as well as competitors from outside the region. Foreign banks within the

region could enter other countries’ domestic market more easily through many ways,

2 including all ASEAN-5 and China, Hong Kong, India, Pakistan and South Korea,
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such as direct establishment of branches, acquisition of local bank to make it a
subsidiary, or even direct investment in a local bank to form a joint venture bank. One
of the main benefits of financial integration would be the reduction of cross-border
transaction costs, therefore even without a direct local representative, cross-border
lending may also be an attractive option for raising funds to finance investments. In
theory, the regional integration would expand the market and promote competition by
eliminating cross-border barriers, and improve the economic welfare through greater

efficiency in production and resources allocation.

As argued by Karim (2001), the increased competitive pressures will “affect
banks (differently) depends in part on their ability to adapt and operate efficiently in
the new environment”, Banks, from countries in which the financial intermediaries
are operating in a more competitive market environment, and those in which the
financial intermediation are conducted in a more efficient manner would be more
productive and profitable given the available resources. Superiority in effective use of
technologies would allow those banks to operate on lower interest spread than that of
the weaker banks in other countries. The less competitive and less efficient banks
would lose market shares through the competition and will be driven out of the market

or be taken-over eventually.

Therefore, understanding the current operational efficiency and competitiveness
structure in banking industries is important for policy-making in the process of
integration. A well-integrated banking market should impose encouragement to
promote bank efficiency and competitiveness through the pressure of intensified

competition. One of the main research objectives of this thesis is to investigate
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whether the regional integration processes has improved the operational efficiency
level and competitiveness in member countries’ banking markets, by evaluating the

evolution of the bank efficiency and competitiveness measurements over time.

Improvement in bank performance and market competitiveness is one of the main
desired outcomes from regional market integration; therefore the magnitude of the
improvement itself can be used to assess the effectiveness or success of the
integration efforts. As discussed in the previous section, the degree of integration in
the financial markets is usually assessed through indicators derived from the

price/return information, or from the volume of cross-border business.

To the best of my knowledge, no research has been done for ASEAN on the
convergence properties of bank operational dispersions, e.g. dispersions in bank
efficiency levels?’. Regional convergence in bank operational efficiency levels is a
clear sign for the adaption to superior technology by inefficient banks, and they are
catching up with the efficient banks. This convergence at institutional level is also a
valuable indictor for the degree of banking market integration, although has been
typically ignored in the ASEAN financial integration literature. The present thesis
aims to fill this gap by providing a detailed convergence analysis on ASEAN bank

efficiency over a long period (1994-2009),

27 There are few recent studies of this kind for EU countries, for example, Weill (2009), Casu and
Girardone (2010).
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6. Conclusion

The present chapter is a context chapter aiming to provide some background
information of ASEAN region, particularly the ASEAN-5, which are the 5 largest
economies in the region. The relative economic importance of ASEAN in the world
and the relative economic positions of each individual country within the region are
shown by presentations and comparisons of the macroeconomic indicators. Through
decades of efforts towards a well-integrated regional community, the ASEAN
countries have achieved dramatic accomplishments in regional co-operations on
economics, social security and cultural development The ASEAN economies have
exhibited a common set of characteristics that were experienced by the European
Union before the adoption of the Euro as a single currency. Specifically, these are the
high degree of flexibility of production factors and shock symmetries between
countries. However, the substantial macroeconomic differences in income and output
levels between countries and weak macroeconomic convergence requires further
policy reinforcement for deeper regional coordination in both real and financial

aspects.

The interest in deeper financial and monetary integration of the ASEAN policy
makers have been deepening since the 1997 Asian financial crisis and the launch of
Euro in 1999. Several financial integration initiatives have been launched in the
aftermath of the 1997 Asian crisis. Existing empirical studies on the degree of
ASEAN financial integration has been sparse and provide mixed results. This thesis
will contribute to the literature from the following aspects: 1), To evaluate the

effectiveness of the national banking reforms and financial integration process
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through the evolution of bank efficiency and competitiveness. To answer the question,
have the national banking reforms and financial integration process improved bank
efficiency and banking market competitiveness level? 2), To investigate the
convergence properties of ASEAN bank efficiency, which is used as an indicator of
banking market integration at the institutional level. 3), To identify the weakness and
strengthens of the current ASEAN banking market, and draw policy implications for

further regional integration toward the ultimate ASEAN community 2015.
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Chapter 3 Bank Efficiency Convergence Properties of
Selected ASEAN Countries

1. Introduction

In this chapter, the impact of the national banking structural reforms and the
regional financial integration after the 1997 Asian financial crisis will be assessed
from the perspective of bank cost efficiencies. Opening up the cross-border barriers
would lead to intensified competition from banks of other member countries. Without
effective national protective policies, domestic banks’ market shares can be eroded by
foreign banks which operate in a more efficient way in terms of production
maximisation and cost minimisation. Therefore, incumbents need to adapt and operate
efficiently in the new context to survive. In theory, intensified competition through
regional market integration should help improve the industry’s efficiency level as
inefficient banks catch up with the efficient banks, and the dispersion in operational

efficiency levels declines overtime.

Bank cost efficiencies are modelled by using Battese and Coelli (1995) Stochastic
Frontier Approach (SFA) under a common frontier framework. A common
best-practice frontier based on 1889 bank-year observations in 5 countries over 16
years (1994-2009) is estimated to facilitate the cross-country comparison on bank
efficiency levels. Asymmetries in bank efficiency may imply insufficient degree of
financial integration among member countries. However, whether banks are catching
up with each other, and the dispersions in bank efficiency narrowing over time
seemed also interesting questions that are worth emphasising. A converging tendency

towards a common steady-state level of bank efficiency and a decreasing magnitude
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of dispersion would also be indicators for banking market integration. Therefore, I
apply the concepts of B-convergence and o-convergence, which are borrowed from
the growth literature, to bank efficiency analysis. In the hope that efficiency of
banking system across countries are improving and converging over time, which can

be seen as an indicator for banking market integration.

The rest of the chapter is organised as follows. Since the general background of
ASEAN countries and the incentive for a currency union have been reviewed in
Chapter 2 already, section 2 of this chapter starts directly with the review of literature
in bank efficiency studies which are relevant to this study. Section 3 outlines the
methodologies and modelling strategies used for both bank cost efficiency estimation
and efficiency convergence properties investigation. Section 4 describes the data and
variables used in estimation. The empirical results and discussions are reported in

section 5, and finally, section 6 concludes this chapter.

2. Related Literature

2.1 An overview on bank efficiency studies

In the last two decades, the efficiency of the financial sector has received an
increased attention by researchers and policy makers around the world. According to
Farrell (1957), a firm is said to be technically inefficient if it produces less than
maximum output using a given level of input, and it is allocatively inefficient if it uses
the wrong mix of inputs given the input factor prices. Either of them could result in

cost inefficiency, which indicates the firm does not produce at minimum (optimum)
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cost level. The frontier efficiency methodologies measuring efficiencies relative to
some benchmark have been developed dramatically these years. Frontier
methodologies measure individual firm’s efficiency relative to a “best-practice”
frontier for the industry. Compared with the conventional financial ratios which are
only partial productivity measures, such frontier efficiency measures are superior
because they take all inputs and outputs into account and measure the “total factor
productivity”. These frontier efficiency methodologies could be classified into two
broad categories®®, either in a non-parametric way, like Data Envelopment Analysis
(DEA), or in a parametric way, like Stochastic Frontier Approach (SFA). The
non-parametric methods generally employ mathematical (linear) programming or
other non-parametric methods to estimate efficiency without specific assumptions
about the functional form of the specific production, cost, revenue or profit functions;
therefore suffer less from the problem of misspecification. By contrast, parametric
methods are normally econometric techniques with certain assumptions made on the
functional form of the objective functions and distribution of firm-specific effects
(inefficiencies), but with the advantages of allowing random noise and the capability
of statistical inference. Each of the two techniques has advantages over the other, and
each of them has its own problematic aspects waiting to be resolved. According to
Banker et al. (2010), “although much has been written about the relative merits of the
two methodologies, both have gained a firm foothold in the efficiency estimation

literature”.

The majority of early papers are based on North American financial markets,

largely due to the widely available data. An early survey by Berger and Humphrey

2 More recently, new innovations like “semi-parametric” bootstrap method (Simar and Wilson, 2007)
have been developed, which will be discussed in the next chapter.
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(1997) reviewed 130 studies that have employed frontier analysis in 21 countries.
Studies on US financial institutions were the most common, counting for 66 out of
116 single country studies, and only 8 were of developing and Asian countries
(including 2 in Japan). More recently the single country studies have been expanded
to Asian and other regions, such as Hong Kong (Drake et al., 2006), Greece
(Pasiouras, 2008), Singapore (Sufian, 2007), Ukraine (Kyj and Isik, 2008) and studies
focusing on countries in transition, like India (Ataullah and Le, 2006; Bhattacharyya

et al. 1997) and Malaysia (Sufian, 2009).

Early cross-country studies are mainly on developed counties too, using various
methods. Berger et al. (1993) studied bank efficiency in Norway, Sweden, and
Finland by using the DEA approach, and concluded that Swedish banks were in the
best position to expand on a future common Nordic banking market. Fecher and
Pestieu (1993) evaluated technical efficiency using SFA method for financial services
of 11 OECD (Organization for Economic Co-operation and Development) countries,
and found that the Japanese financial services sector was the most efficient among
others. Allen and Rai (1996) used SFA to compare cost inefficiency across 15
developed countries grouped into either universal banking countries, in which the
functional integration of commercial and investment banking is permitted; or
separated banking countries, in which banks can only carry out one type of business.
Pastor et al. (1997), compared bank efficiencies and productivities of banks from
several European countries and the U.S, using DEA method. Both of Allen and Rai
(1996) and Pastor et al. (1997) found that financial institutions in the United Kingdom

were among the least efficient.
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Cross-country comparisons on developed economies are still popular nowadays,
for example, Lozano-Vivas ef al. (2001) on a sample of banks from 10 EU countries
with the non-parametric DEA approach; Vennet (2002) on cost and profit efficiency
of banks from 17 European countries. A more recent cross-country study of
Lozano-Vivas and Pasiouras (2010) investigated the impact of non-traditional
activities on bank efficiency using SFA method, and compare bank efficiency of 752
publicly quoted commercial banks from 87 countries around the world. They found
that non-traditional banking business increased cost efficiency but its impact on profit

efficiency was mixed.

This stream of study has grown in complexity and has given greater insight into
potential problems that banks and financial system can face. One of the important
issues is the impact of a currency union on bank efficiencies. Most studies of this kind
are based on the European Monetary Union (EMU). For example Ali and Gstach
(2000) showed that joining the EMU improved Austrian banks’ cost efficiency.
However, other studies found negative effect of joining the EMU, such as in Greek
banks due to Tsionas et al. (2003). Lozano-Vivas et al. (2001) used a so-called
“complete DEA” model to investigate that how environmental conditions affect the
cross-country banking activities within the integrated EU financial market, and they
found that the adverse environmental conditions could be a fundamental deterrent for
cross-country competition, and could be a good competitive factor for the home

banking industry.

More closely related to the present study, some researchers apply the

convergence concepts which are borrowed from the growth literature to bank
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efficiency studies and investigate the convergence properties of bank efficiency cross
countries. Few ex-post studies of bank efficiency convergence across European
countries after the adoption of European currency union are found in the literature.
Weill (2009) tested B-convergence and g-convergence of cost efficiency of banks for
10 EU countries between 1994 and 2005, using SFA to estimate efficiency. Weill
(2009)’s findings support the view of a convergence in the cost efficiency of banks
across European countries, and that European integration had a positive impact on
banking efficiency. Casu and Girardone (2010) applied the same concepts of
convergence to non-parametric DEA cost efficiency of banks from 15 EU countries in
the period 1997-2003, and the results provided supporting evidence for convergence
of efficiency levels towards an EU average rather than the best-practice. The potential
gains brought about by increased integration have been offset by a decrease in the
overall efficiency level. Another convergence study on EU bank efficiency is
Mamatzakis et al. (2008), who tested the convergence of cost and profit efficiency of
banks from 10 new EU members over 1998-2003, and the results indicate some
convergence in cost efficiency, yet no convergence appears to have been achieved in

terms of profit efficiency.

2.2 Single country Bank efficiency studies on ASEAN countries

Recent works in this research field have extended the geographic coverage, and
increasing attentions have been given to emerging markets, including China, Taiwan
and Greece. Specific studies on ASEAN countries are still relatively limited but

growing, and only start to appear from the beginning of this century. Single country
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studies have been done for almost all member countries of ASEAN, some examples

have been selected for the 5 countries used in this chapter.

For Indonesia, Margono et al. (2010) was one of the first to estimate bank
efficiency by using SFA, over the period 1993-2000. They concluded the average cost
efficiency of all banks is nearly 30% lower in the post-Asian crisis period comparing
with the pre-Asian crisis period. Working papers by Hadad et al. (2008; 2011a, b)
examined non-parametric, slacks-based DEA with Simar and Wilson’s (2007)
bootstrapping methodology to monthly/quarterly supervisory data within a relatively
short period 2006-2007. They found that bank efficiencies are positively related to the
JCI index of the Indonesian Stock Exchange, and state-owned banks are the most
efficient. Another working paper by Besar and Milne (2009) studied the effects of
ownership changes during the re-privatisation program after the Asian financial crisis
by estimating SFA model over 2000-2007. They found that the re-privatisation

program has contributed positively to Indonesian banks’ efficiency and competition.

Matthews and Ismailb (2006) compared technical efficiencies and productivities
of domestic and foreign commercial banks in Malaysia over 1994-2000, using the
DEA method. They found that foreign banks were more efficient. Using the same
method, Sufian (2009) found “high degree of inefficiency” in the Malaysian banking
industry over a period around the Asian financial crisis 1997 (1995-1999). A second
stage Tobit regression showed that technical efficiencies were positively and
significantly related to foreign ownership, along with loans intensity, bank size,
degree of diversification in business, but negatively associated with market share,

management expenses and natural logarithm of GDP.
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Montinola and Moreno (2001) is one of the earliest frontier efficiency studies for
the Philippines, who found that there was no strong improvement in domestic bank
efficiency after the liberalization. Dacanay (2007) found the commercial banking cost
inefficiency increased in the aftermath of 1997 Asian crisis, which is more or less
consistent with the findings in the present study. The most recent study for the
Philippines has been found is Manlagiiit (2011), which examined the cost efficiency
of Philippine commercial banks over the period 1990-2006 using SFA method. The
results show substantial bank inefficiencies with a significant pattern of persistence of
inefficiency among banks, indicating that relatively inefficient (efficient) banks tend
to remain relatively inefficient (efficient) over a period of time, and this result is
consistent with the poor convergence tendency for Phillippine banks that has been

found in this chapter.

Singapore is the only developed economy in this region. However, due to the
poor data availability, both quantity and research scope of bank efficiency studies on
Singaporean banks are limited. Chu and Lim (1998) estimated cost and profit
efficiency for only 6 Singaporean listed banks over the period 1992-1996, and they
found that cost efficiency was much higher than profits efficiency for these 6 banks
and also bigger banks were tend to have higher efficiency levels. A more recent small
sample study by Lim and Randhawa (2005) provided mixed results on relationship
between bank efficiency and bank size when use different input-output combinations.
The cost efficiencies for larger banks are higher under production approach, while
under intermediation approach, the result is the opposite. To the best of my

knowledge, Sufian (2007) is the only paper that estimated a long-term trend of

42



Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

technical and scale efficiencies for Singaporean banks from 1993 to 2003 using a
DEA window analysis method. What they concluded is that the Singaporean bank
efficiency was declining in the early period due to the 1997 Asian crisis but fully
recovered and increased dramatically thereafter. Another finding of theirs was that
smaller banks have outperformed larger banks during the period with high technical

and scale efficiencies.

One of the earliest papers that studies efficiency for Thailand financial services
sector is Chansarn (2005), which concluded that the efficiency in the Thai financial
sector was diminishing over the period of 1998-2004, and regarding the 12
commercial banks along with other financial institutions included in the study, there
was no significant difference in efficiency between domestic and foreign banks. A
later paper by the same author, Chansarn (2008), investigated specifically efficiencies
of commercial banks during 2003-2006 with different input-output specifications, and
found that efficiencies under operation approach were higher and more stable than
those obtained under intermediation approach. Sufian and Habibullah (2010a)
investigated bank technical and scale efficiency for Thailand banking sector in the
post-Asia crisis period of 1999-2008 using DEA approach and a second stage
regression to identify effects of internal and external environmental variables. They
found that the recent global financial crisis exerted negative impact on bank
efficiencies, and unlike results from other developing country studies, domestic banks

in Thailand actually exhibited higher technical efficiency than foreign owned banks.

These single country bank efficiency studies on ASEAN countries have

investigated various issues related to banking efficiency, although some inferences are
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conflict with one another and same environmental factor may have completely
different effects on bank efficiency in different countries, those results still provide
basic understandings and useful insights for the overall bank efficiency conditions in

this region.

2.3 Cross-country Bank efficiency studies on ASEAN countries

Cross-country studies of bank efficiency in developing counties are sparse in the
literature, and even fewer for comparison of ASEAN countries. To the best of my
knowledge, Karim and Zaini (2001) is the first attempt of systematically
cross-country comparison on bank efficiencies for pure ASEAN countries, and is very
closely related to the present study. They evaluated bank efficiencies for selected
ASEAN countries (Indonesia, Malaysia, the Philippines, and Thailand), using the

same method used in the present study, i.e. Battese and Coelli (1995) SFA model.

Although, there are something in common between the Karim and Zaini (2001)
paper and the present study, the later is significantly different from the former in a
number of aspects. First of all, the basic questions proposed in the two studies are
different. The purpose of Karim and Zaini (2001) is merely to investigate country
differences in terms of bank efficiency and the relationship between bank efficiency
and few control variables. By contrast, the present study asks a deeper question about
the impact of financial integration on bank efficiency and the answer provided is not
only based on the cross-country differentials in bank efficiency but also their
convergence properties. Secondly, Karim and Zaini (2001) only covered 4 ASEAN

countries for the period of 1989-1996 before the 1997 Asian crisis, and they did not
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include Singapore due to poor data availability. The present study evaluates bank
efficiencies for a later and longer period from 1994 to 2009, covering periods both
before and after the 1997 Asian crisis. Also Singapore is included in the present study,
as it is an important member country of ASEAN and is too important to be excluded
when consider regional financial integration. The third difference comes in the
estimation details, Karim and Zaini (2001) used translog cost function whereas the
Cobb-Douglas cost function is used in the present study, and different environmental
variables are chosen in the inefficiency modelling. Although both of the two follow
intermediation approach when choosing banks’ input and output, they treat deposits as
both input and output, whereas deposit is only used as input in the current study

following the classical definition of intermediation approach® more strictly.

Despite the differences discussed above, some of their results are somehow
consistent with the findings in this chapter. Although the ranking of countries in terms
of average bank efficiency are slightly different, they found substantial difference
across countries too and the Philippine banking market is among the least efficient
ones. They also mentioned that “if the ASEAN banks are free to move within the
wider ASEAN market, Philippine and Indonesian banks would be at a
disadvantage...”, which is implicitly consistent with the comments made in this
chapter. In terms of bank efficiency determinants, they claimed that the ASEAN
banks enjoy increasing returns to scale and the larger banks tend to have higher cost

efficiency level, which is also consistent with the findings in the present study.

» Sealey and Lindley (1977).
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There are also some cross-country studies are found on Asian countries, including
other Asian countries, such as China, Taiwan, Hong Kong, Japan, which are not
member countries of ASEAN. Studies of this kind include Ariff and Can (2008),
which using nonparametric DEA method, estimated technical and scale efficiencies
changes from pre- to post-IMF-restructuring periods for 138 commercial banks during
1991-2005 in 4 East Asian countries (Indonesia, Korea, the Philippines and Thailand).
The effect of the interventions from IMF in the post-Asian crisis banking reforms in
East Asian countries varies from country to country, and the restructured banks were
not significantly more efficient. Increased foreign ownership in the later-stage
reprivatisation improves bank efficiency but not significantly, which suggests it may
take longer time for the potential benefits to be realised>’. Shen ef al. (2009) used the
SFA method with conventional Random Effect panel estimation and Greene’s ‘true’
stochastic frontier models®!, compared bank cost efficiency over 285 commercial
banks among 10 Asian countries. They found that the cross-country heterogeneity was
significant and may distort the efficiency estimates if not considered, and the average
bank efficiency level of Southeast Asian countries, Indonesia, Malaysia, the

Philippines and Singapore, are relatively low comparing with other Asian countries.

% This finding is also consistent with my results in Chapter 4 for Indonesian banks.
31 Greene (2008)
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3. Methodology and Model Strategies

3.1 Bank cost efficiency

Cost efficiency is achieved when a bank is both allocatively and technically
efficient, and it is normally measured by a ratio of the best-practice bank’s cost to a
bank’s actual cost for producing the same level of output using the same production
technology **> . The parametric efficiency frontier methodology uses an
arbitrarily-chosen production function to envelope data (outputs, inputs or input prices)
observation points, with the assumption that firm-specific effects (inefficiencies) are
one-side distributed. Early deterministic frontier models, such like Aigner and Chu
(1968) for production function and Fersund and Jansen (1977) for cost function,
assume that the deviation from the model predicted best-practice is solely attributed to

the operational inefficiency and do not allow for random errors.

The stochastic production frontier models were firstly introduced separately by
Lovell and Schmidt (1977) and Meeusen and van den Broeck (1977), which added a
symmetric random error to account for statistical noise that are not under the control
of the firms. When input price data are available and under a set of regularity
conditions®, the production technology can be expressed as a cost function, which is
a function for total cost in terms of outputs and input prices. In a multiple-output
production environment, estimating a cost function is much more convenient than

estimating multiple output production models.

32 See section 3 of Chapter 4 for detailed explanations.
33 See Shepahard (1953) or Nerlove (1963) for details.
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The basic idea of SFA cost frontier method can be graphically illustrated in
Figure 3-1. The model estimated minimum cost is shown by C’, and the objective
firm #’s actual cost is given by C;. The vertical distance u; between the two curves

shows how inefficient the firm is, i.e cost inefficiency of firm i.

Figure 3-1 Cost function and Cost inefficiency

Cost
0s C.

Output

(Source: Coelli. 2005)

As a general rule, efficiency levels measured relative to one frontier cannot be
directly compared with efficiency levels measured relative to another frontier. The
analysis carried out in this chapter is in a multi-country and multi-period context. With
cross-country comparison and cross time convergence analysis as purposes, the bank
cost efficiencies are measured in a common-frontier framework®, i.e. a common
best-practice frontier cross countries and cross time. As argued in Berger and

Humphrey (1997), “a frontier formed from the complete date set across nations would

* Estimating common-frontier is a popular practice in cross-country bank efficiency comparative
studies, e.g. Karim and Zaini (2001); Lozano-Vivas et al. (2001). Criticisms on this practise include
that the assumption of a single frontier technology is too restrictive, and do not allow for difference in
technologies in different countries. For more details, see Bos and Schmiedel (2007), Ben Naceur et al.
2011).
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allow for a better comparison across nations, since the banks in each country would

be compared against the same standard” (pp.187-188).

In order to make a common frontier valid, one have to take cross-country
heterogeneity into account, as well as the bank-specific characteristics as determinants
of inefficiency. A popular practice of investigating the effects of determinants and
other environmental variables on (in)efficiency is to conduct a second stage
regression of predicted efficiencies, obtained from using either parametric or
non-parametric frontier techniques, upon bank-specific and other environmental
variables®. Those variables are normally exogenous that have been considered to be
relevant to the banks’ efficiency levels but are out of the bank managers’ control.
These factors might reflect differences in ownership, size, market share, business
environment, degree of competition, and differences in country-specific
macroeconomic conditions among the banks under analysis, which may help explain
the efficiency differentiations. This two-stage estimation procedure has provided a
useful analysing tool, but has been criticized for inconsistence in assumptions about
efficiencies’ distribution between the two stages®®, where in stage one efficiency
terms are assumed to be independently half-normally/truncated-normally distributed,
but in stage two they are assumed to be normally distributed and dependent on the
bank specific variables®’. Therefore, the two-stage procedure is likely to produce

inefficient and biased estimates.

% E.g. Pitt and Lee (1981) and Sufian and Habibullan (2010a).

3 Two-stage estimation based on non-parametric efficiency estimates also faces other criticisms. E.g.
Simar and Wilson, 2007, which will be discussed in Chapter 4.

37 See Kumbhakar, Ghosh and McGukin (1991), Reifschneider and Stevenson (1991) and Wang and
Schmidt (2002) for more discussion.
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This study uses Battese and Coelli (1995) specification of the stochastic frontier
approach (SFA)*® to estimate bank cost efficiency. One advantage of this model is
that it estimates a stochastic cost frontier and the coefficients for environmental
variables simultaneously in a single-stage estimation procedure, which avoids
inconsistent distribution assumption problem and produce more efficient estimates. It
also allows for unbalanced panel data which can significantly increase the sample size
given the recognized difficulties in collecting long time series data for emerging
countries. The general form of Battese and Coelli (1995) model is specified in a

log-linear form as follows:

Cil =f(Xit;ﬂ)+(ViI +U,-,) (31)

Where C, is the natural logarithm of total variable cost of production of i-th
bank in period ¢ The total variable cost is expressed as a function of a set of
explanatory variables, X, , which includes input prices and output measures of i-th
bank in period t. f is a vector of parameters to be estimated. The error term contains
two components. The first component is a symmetric random error, V, ~ iidN (0,0'3) R
to account for statistical noise. Bank’s inefficiency is captured by the second
component of the error term U, , which is defined as how far the firm operates above
the cost frontier. Thus U, is assumed to be non-negative and independently

distributed following a (left) truncated-normal distribution with constant variance,

+ 2 N
U,~N"(m,,o,), wherem, =z,0 and

3 Standard form of SFA were proposed by Lovell and Schmidt (1977) and Meeusen and ven den
Broeck (1977) independently.
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U,=z2,+¢, (3.2)

Equation (3.2) models the inefficiency in terms of its determinants, a set of

bank-specific variables and other environmental variables z, , with a vector of
parameters ¢, to be estimated. Since U, is restricted to be non-negative, the error
term in equation (3.2), ¢,, follows a truncated normal distribution N(0,o57)
left-truncated at point —z,0 . The Battese and Coelli (1995) model allows

simultaneous estimation of the stochastic cost frontier, equation (3.1), and the
determinants of inefficiency, equation (3.2), with a one step maximum likelihood

method.

If the inefficiency term is not statistical significant at all, then the model can be
estimated as a cost function without having any bank-specific inefficiency

consideration. Utilizing a simple parameterization of Battese and Corra (1977) who
replaced o) and o, with o’=0} +0. and y =0l /(o) +0)), one can test
whether the SFA specification is necessary by testing the significance of

the}'parameter”. If y is not significantly different from 0, it would indicate that

ol is 0, therefore U, term should be removed from the model.

Regarding the functional form of the cost function, the Cobb-Douglas and

translog models are the most popular in the extant literature. In this study, a simple

3 As pointed out in Coelli (1996), “any likelihood ratio test statistic does not have a chi-square
distribution because the restriction defines a point on the boundary of the parameter space. In this case
the likelihood ratio statistic has been shown to have a mixed chi-square distribution”. For more on this
point see Lee (1993) and Coelli (1993).
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Cobb-Douglas cost function has been chosen. The translog model has been argued to
allow more flexibility by relaxing the assumption of unitary elasticity of substitution
in the Cobb-Douglas function. But the cost of greater flexibility in the translog models
is that the implied production function is not monotonic or globally convex as it is in
the Cobb-Douglas models. The latter has universally smooth and convex isoquants
and the implied cost function is likewise well behaved (Greene, 2008). Especially,
researchers have showed that when used in efficiency estimation, the two functional

forms produce little difference in efficiency ranking*® (Guermat and Hadri, 1999).

Debates also rage about the appropriate choices of the input/output specification.
There are two main approaches to the choice of input/output variables. One is the
traditional “intermediation approach” (Sealey and Lindley, 1977), in which the input
of funds and their interest cost is included in the analysis, since funds are the main
“raw material” which is transformed in the intermediation process (e.g. Berger and
Humphrey, 1991). The other is the “production” approach, in which only physical
inputs such as labour and capital are included (e.g. Kuussaari and Vesala, 1995).
Following the intermediation method of Sealey and Lindley (1977), I use three inputs
and three outputs. Inputs are the number of employees (LAB), fixed assets (FA) and
total deposits (TD). Outputs are total loans (LOANS), other earning assets (OEA),
and other operating income (OOY) as an approximation for the non-traditional
business activities of banks*'. Total variable cost and input price terms are normalized

by the third input price, p,,, to impose the linear homogeneity (homogeneous of

degree 1) restriction in the model. Thus, the complete model is as following:

40 Another reason for choosing the Cobb-Douglas cost function is that as pointed by (Greene, 2008) a
simpler model setup with fewer parameters to be estimated may help cope with the problem of “wrong
Skewness” of the residual term in the production/cost function. However, there is no theoretical basis
for this in the literature.

41 More discussion on input/output specification see section 4.
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C. i i
In—= B, + B, Iny,, + By Iny,, + By Inyy, + 1 In 2t 4, n P24 (v, + 1)

3it Py 3it

(3.3)

luit ~ N+(ﬂino-;24)

The environmental variables z, included in equation (3.2) enable the control of

differences in bank-specific characteristics and general country-specific
environmental differences. For bank-specific characteristics, ownership dummy
variable (OWN) with 1 denotes for dominant foreign ownership, and banks size (SIZE)
which is measured by the natural logarithm of bank total assets are included. Instead
of including country dummy variables, I use two variables that could be considered as
indicators of general country-specific economic conditions to capture the
cross-country heterogeneity, i.e. the GDP growth rate (4GDP) and real GDP per
capita (GDPP) measured in PPP adjusted international dollar (US dollar). The former
measures the economic improving speed and the latter represents the general wealth
status and income level of each country. The degree of market concentration is also
controlled by including the Herfindahl-Hirschman Index (HHI)** of each country in
each period*’. The inefficiency determinants model and the (in)efficiency scores (EFF)

are specified as follows,

“2' A commonly accepted measure of market concentration, which is named after economists Orris C.
Herfindahl and Albert O. Hirschman. For more discussion see section 7 in Chapter 5.
* For more discussion on environmental variables, see Section 4 of this chapter.
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M, =06,+06,*OWN, +6, *SIZE, + 6, * AGDP, +5,*GDPP, + 6, * HHI,, + ¢,
3.4

EFF, =exp(s,);  EFF, 21

For interpretational convenience, the conventional Farrell (1957)’s definition of
efficiency is used, which is merely the inverse of Shephard (1970)’s efficiency

(inefficiency) measure, in cross-country efficiency comparison. Thus an efficiency

measure is defined as p, , thatis, p, =1/EFF, and 0<p, <1 .

3.2. Convergence models of bank efficiency

3.2.1 Convergence at country-level

In the growth convergence literature, S-convergence exists when the economy of
low-income countries grows faster that of high-income countries, in other words, the
low-income countries are catching up with the high-income countries. It also
distinguishes between unconditional f-convergence and conditional B-convergence,
where the former relates to convergence to a common point or common steady-state
and the latter relates to different points or steady-states. An alternative concept is
g-convergence, which relates to the dispersion of interested measures across groups of
economies and is achieved when the dispersion narrows over time. The two concepts
of convergence are related but they are conceptually different: o-convergence studies

how the distribution of income evolves over time whereas f-convergence studies the
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mobility of income within the same distribution. “f-convergence is a necessary, but

not sufficient condition for o-convergence ” (Sala-i-Martin, 1996).

In this chapter, the convergence concepts are applied to bank efficiency and the
convergence properties are investigated at two levels, namely, the country level and
individual bank level. Firstly, - and o-convergence will be tested at the country level,
using the (weighted) average cost efficiency level of each country’s whole banking
market. This is to investigate whether the aggregate banking market of each member
country is converging towards a regional common steady-state level or towards each
other. The two types of convergence at country level is a general indication of that the
overall efficiency level of the banking industry in each country are improving and the
differences between countries’ aggregate bank efficiency level are diminishing over

time.

Following Weill (2009) and Casu and Girardone (2010), the following equation is

employed to test unconditional S-convergence at country level:

Inp,,~Inp, ,=¢°+6°Inp,,, +¢&;, (3.5)

p;, 1s (weighted) average of cost efficiency scores of all banks in country j at
time t

P, isthe p. in period -/

¢ and 6° are parameters to be estimated, and

c

g5, is random error term, and &, ~ iid N(0,02)
5 9 &
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Similar with the exposition in Sala-i-Martin (1996), the dependent variable in the
above equation is approximately the growth rate of bank efficiency level. If the partial
correlation between growth rate in efficiency over time and its initial efficiency level
is negative, then there is f-convergence, therefore a negative and significant value for
the parameter 6° implies unconditional S-convergence at country-level. The larger
the absolute value of the coefficient, the greater the tendency of convergence. If
P-convergence exists, intuitively, this implies that the bank efficiency level of
countries with low initial bank cost efficiency were improving faster than those with
high initial efficiency scores, while all countries are improving their efficiency

towards the best practice level.

The other type of convergence, which is also of great economic interest, is
o-convergence. When the dispersion of efficiency scores across countries falls over
time, there is o-convergence. To test whether o-convergence exists across ASEAN
countries during the last two decades, a simple equation regressing the standard

deviation across countries in each year on a time trend variable is employed.

o =a‘+nT+& 3.6)

o/ is standard deviation of (weighted) average efficiency level across

countries in time t,

T is atime trend variable with 1994=1.

a‘and ¢ are parameters to be estimated.

& israndom error, and & ~iid N(0,07.)
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A negative value for the parameter 7 implies g-convergence, which indicates
the dispersion in banking average cost efficiency across countries is narrowing over
time. To be consistent with the reported efficiency scores, here variances/standard
deviations around weighted average, which better presents the actual aggregated

efficiency level, across countries are used**.

3.2.2 Convergence at bank-level

Convergence properties at country level provide a general picture of banking
development in this region, indicating if each country’s banking market as a whole is
converging towards one another. But using country-level data may neglect some of
the important features regarding individual banks. Especially, when the weighted
average of the efficiency level is used in convergence analysis, the relevance of small
banks is mitigated. It is possible that the aggregate efficiency level of banking
industry of one country is improving/regressing over time, while individual banks
present different phases of evolution. Aggregate improvement in either the level of
efficiency or the distribution of efficiency may well conceal problems associated with
individual banks’ situation. Ignoring these individual bank concerns is dangerous in
policy making. Therefore, apart from convergence at country-level, the convergence

properties at bank level may also be important.

By using individual bank as a unit instead of using each country’s average bank

efficiency in regression, the sample size can been significantly expanded and made

# Estimation using variances around arithmetic mean generates similar results.
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sub-period estimations possible, therefore more interesting issues, such as the impact
of financial integration movements since the 1997 Asian crisis and conditional
pB-convergence, can be investigated. In bank-level convergence estimation, the whole
sample is also divided into two periods, with the 1997 Asian financial crisis as divide,
namely 1994-2000 and 2001-2009, and investigate if the financial crisis, financial
integration projects and banking reforms thereafter have significantly changed the

speed of adjustment in bank efficiency.

The baseline model for bank-level f-convergence is similar with that used in

country-level convergence tests, except that individual bank’s efficiency scores are

now used. Similarly, a negative and significant estimated value of 6°indicates

[-convergence across all individual banks in this region over time:

Inp,-lnp,  =¢"+8Inp,, +¢ (3.7
p,, 1s cost efficiency score of bank i at time t

P, 1s cost efficiency score of bank i at time t-1

¢" and 6° are parameters to be estimated, and

&, is random error, and &, ~iid N(0,52,)

Larger sample size also enables the inclusion of country dummies in the
regression. Both intercept and slope dummy variables are included to capture the
cross-country heterogeneity in the steady-state bank efficiency level and their
convergence tendency. This can also be interpreted as the “conditional

[-convergence”, testing whether each country is converging to its own steady-state
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level of efficiency. The testing equation is as follows, where there are i banks,

i=1,...,1890, belonging to j countries, j=1,...,4:

4 4
Inp, ~lnp,  =¢*+6%lnp,  +Y ¢D+) y,D/np,  +e; (38)
J

J=1

p., and p,,, have the same meaning as defined earlier
D, denotes four country dummy variables excluding Thailand

¢",0% ,p,andy, are parameters to be estimated, and

bc
it

£ is random error, and a,’ff ~iid N(O, of,,c)

Bank-level o-convergence tests the same property with country-level
a-convergence, but taking individual banks across different countries into account,
which may encounter greater variation than at country aggregate level. This is simply

tested by using standard deviations across individual banks’ efficiencies, instead of

using standard deviations across country (weighted) average efficiencies:

ol =a’ +n'T+¢&° (3.9)

o’ is standard deviation around regional (weighted) average cost efficiency
scores across all individual banks at time t.

T istime trend variable as defined before

o’ and 7® are parameters to be estimated, and

& is random error, and & ~iid N(0,0,)
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Again, a negative and significant value for 7’ indicates o-convergence across

individual banks, i.e. the dispersions in cost efficiency at bank level are narrowing

over time.

3.2.3 Interpretation of convergence

If both types of convergence are confirmed, then the results could be interpreted
as an indicator of general improvement in bank efficiency at country/bank level, as
the banking industries in different countries are all catching up with the common best
practice banks and the less efficient countries/banks are improving faster. As a result,
the dispersion in banking efficiency across countries/banks is getting smaller over

time.

However, as mentioned above, since [-convergence is a necessary but not a
sufficient condition for o-convergence, and not vice versa, there is a possibility that
only one type of convergence exists while the other does not. Such like the case in
Casu and Girardone (2010), only o-convergence is significant. They interpret this as
that the narrowing down dispersion in efficiency among countries is merely a result of
moving toward the mean rather than moving towards the best practice. In other words,
the inefficient banks, whose initial efficiency scores were below the average, are
catching up with the average level; however, those efficient banks, whose initial

efficiency scores were above the average, are actually regressing towards the average.

On the other hand, there is also a possibility that only S-convergence is

significant, but o-convergence does not exist. To the best of my knowledge, this
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situation has not been detected in banking efficiency studies, but does exist in the
growth literature studies. Young et al. (2008), for example, demonstrated why
[S-convergence is a necessary but not sufficient condition for o-convergence from a
theoretical point of view, and also provided empirical evidence from US country-level
income growth from 1970 to 1998, where o-convergence did not accompany
B-convergence. They argued that cross sectional variance may increase or decrease,
depending on the magnitude of initial variance, not only the adjustment speed towards
steady-state. When the initial dispersion is relatively small to the variance of random
shocks, the dispersion may converge towards steady-state level from below, i.e.
increasing towards steady-state level. Thus g-convergence may not be detected even if
f-convergence exists. Intuitively, economies can be fB-converging, while “random
shocks are pushing them apart™®. Similar argument could also be applied to bank

efficiency convergence analysis.

4. Variables and Data

4.1 Data sources

My data set covers the S initial member countries of ASEAN, namely Indonesia,
Malaysia, the Philippines, Singapore and Thailand over the period 1994-2009, which
contains two major financial crises in the history (1997-99 Asian financial crisis and
the current global crisis starting from 2007). The data set is primarily drawn from the
balance sheet and income statement of individual bank from the BankScope database

of Bureau van Dijk, which reports published financial statements from financial

* Theoretical demonstration of this issue is presented in Appendix A
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of 2011, but only 6 of them are local banks and only one-fifth (26 out of 114) of
foreign banks offer full banking services. Financial reports of foreign subsidiaries or
representative offices are not publicly available. However, given that the Singaporean
banking industry is fairly competitive, surviving banks must represent the general
level of efficiency of the whole industry, otherwise it can be argued that they would
have been eroded quickly under the competitive pressure. The small sample of

Singapore is treated as a representative of the Singaporean banking industry.

4.2 Variables in efficiency estimation and data treatment

Regarding the choices of the input/output variables, three-input three-output
specification is chosen broadly following the traditional “intermediation approach”
(Sealey and Lindley, 1977), in which the input of funds and their interest cost is
included in the analysis, since funds are the main “raw material” which is transformed
in the intermediation process (e.g. Berger and Humphrey, 1991). The three typical
input variables under the intermediation approach are the Number of Employees
(LAB), Fixed Assets (FA) and Total Deposits (TD=customer and interbank deposits +
other deposits and short-term borrowings). The outputs are, Loans (total customer
loans + total other lending), Other Earning Assets (OEA= interbank assets +
securities), and Other Operating Income (OOY=net gain on trading and derivatives +
net fees and commissions +other non-interest income). The first two variables are
typical output variables used in many bank efficiency studies. The OOY variable is
selected to proxy the non-traditional business activities of banks. Over recent years,
non-traditional banking activities, such as securitization, derivative securities, standby

letters of credit and many other off-balance sheet (OBS) fee-based services become
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more and more popular. Therefore, the importance of fee-income and other
non-interest income relative to the traditional interest income has increased
dramatically®®. As pointed out in Siems and Clark (1997) and Rogers (1998) among
others, ignoring non-traditional activities in estimating efficiency produces misleading
results, as the relevant outputs are not accommodated while the resources used to
produce those activities were included. All the data were initially measured in its own
country’s currency and in nominal terms, in order to ensure the validity of
cross-country and over-time comparison, the data is adjusted by Purchasing Power

Parity exchange rate and is converted into a common currency (US dollar)*’ .

Calculating input prices are crucial for estimating bank cost efficiency. The
price of labour ( p,) is calculated as the ratio of personnel expenses divided by the
number of employees. Where data on either personnel expenses or employees are not
reported, the calculation of the price of labour relies on some reasonable and
acceptable working assumptions. I follow what is standard in the literature and
assume that the growth rate of the number of employees is the same as the growth rate
of total assets (in real terms) for a given bank, and the ratio of personnel expenses to
operational expenses is the same as the closest available year*®. The price for total

deposits ( p,), is calculated by the ratio of interest expenses to total deposits. The
price of fixed assets ( p,), is measured by the ratio of operating expenses less

personnel expenses to fixed assets. Here the operating expense can be interpreted as

capital maintenance®. Table 3-2 provides some general statistics of the data set at per

“ Clark and Siems (2002)

“7 The PPP exchange rates are obtained from the World Economic Outlook Database, International
Monetary Fund, October 2010

% See for example Altunbas, ef al. (2001) and Vannet, 2002

* Same interpretation used in Shen et al. (2009).
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country category. In order to be more informative, the values presented in Table 3-2
are in levels, although natural logarithms of these variables are used in efficiency

estimation.
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4.3 Environmental variables

Following other studies on bank efficiency determinants, e.g. Sufian (2009),
Lozano-Vivas and Pasiouras (2010), the control variable vector z,, used in the

sub-regression (3.2), contains three categories of environmental variables®® The first
group are bank-specific characteristics including ownership dummy variable (OWN)
and banks size (SIZE). Earlier researchers® found that controlling foreign ownership
is likely to increase efficiency level of a bank, especially in developing countries
where domestic economy and financial market are less sophisticated (Jeon and Miller,
2003). Explained by Sufian (2009), this is because of “better risk management and
operational techniques which is usually made available through their parent banks
abroad”. Bank size could have either positive or negative effect on a bank’s efficiency
level, depending on whether the bank operates under increasing or decreasing return

to scale segment of its cost curve.

The second group of environmental variables are general macroeconomic
condition indicators, i.e. the GDP growth rate (AGDP) and real GDP per capita
(GDPP). These two variables represent two relevant but different concepts. Demand
for financial services tends to grow as economies expand, but the impact of economic
expansion on bank cost efficiency is ambiguous. Immoderate lending in economic
boom may create potential non-performing loan problems which in turn would result
in high cost of loan default. On the other hand, economic growth rate of wealthier

countries may be lower, but with a relative sophisticated financial system, banks are

% Other variables were included, such as measure of banks risk; measure of bank profitability, but
were statistically insignificant.

3! For example, by Isik and Hassan (2003) on Turkish banks, Hasan and Marton (2003) on Hungarian
banks, and Sathye (2003) on Indian banks.

67



Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

likely to operate more efficiently than those in fast-growing but unstable economic

environment.

The last variable included in estimation is Herfindahl-Hirschman Index (HHI)
base on the total deposits of sample banks, which captures the specific characteristics
of banking industry of each country. This variable is frequently used in banks
efficiency studies®. Again, its effect on bank efficiency can either be positive, if
higher concentration is a result of more efficient production; or negative, if higher
market power leads to less competition. Table 3-3 summaries these environmental

variables by country category.

32 For example, Dietsch and Lozano-Vivas (2000); Lozano-Vivas and Pasiouras (2010).
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Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

Since the variables used in the cost function are expressed in log forms, the
estimates of coefficients can be interpreted as output elasticities or input price
elasticities of total cost. Estimation of the cost function clearly shows that all three
outputs have positive and significant effects on a bank’s total cost, indicating that total
variable cost increases with expansion in production and emphasising on the
importance of both traditional and non-traditional banking activities. The sum of the
three output elasticities is 1.0285, which implies that if the production is expanded
systematically by 1%, the total cost of production would increase by a little higher
than 1%. The aggregate production of banking industry in the ASEAN countries
could be characterised as constant return to scale to diseconomy of scale. Further
expansion of the banking market would lead to more than proportionally increase in

costs.

However, compared with loans (y;) and other earning assets (y2), bank cost is less
sensitive to non-traditional business (ys3), evidenced by a much lower elasticity level,
1.3% for the third output comparing with roughly 50% for the other two outputs. This
may explain partly why banks are increasingly engage in non-traditional banking
activities, as diversification in business increases bank’s revenue without increasing
much of the cost at the same time. Increases in input prices will all increase bank’s
total cost, but to different extents. Given the restriction of homogeneity of degree one
in input prices imposed in the cost function®, the main contributor to total cost is

interest expenses on deposits and other short-term funding (P;), which has the highest

% Which indicates %1+%:*%=! where %3 is elasticity for price of labour, which is not shown
explicitly in the estimation results.
{Y y
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elasticity level of 85.66%. Fixed assets cost (P;) and labour cost (P3) together only

contribute less than 15% to the total variation in total cost.

The estimated value of y parameter, which measures the significance of bank

specific inefficiency effect in the cost function, is nearly 1 and statistically significant
at 1% significance level, therefore, the SFA model specification on bank-specific
inefficiency is necessary. With regard to the characteristics of inefficiency, only those
variables which are significant (at most 10% level) are kept in the final regressionss.
Banks with dominant foreign ownership tend to have lower inefficiency level than
their domestically owned counterparts. Given that most of the countries in ASEAN
are developing countries, this result is consistent with those have been typically found
in banking efficiency studies on developing countries, e.g. Isik and Hassan (2003) on
Turkish banks, Sathye (2003) on Indian banks and Sufian (2009) on Malaysian banks.
Home field advantage of developing countries with relatively unsophisticated
financial markets is easily overcome by foreign banks from developed counties,
because of their advantages in risk management and operational techniques. Another
bank-specific variable included in the regression is bank size, measured by the natural
logarithm of total bank assets. The negative and significant coefficient of bank size
indicates that, on average, larger banks are more efficient than smaller banks. This is
mainly due to the economies of scale. Along with the negative coefficient on HHI
market concentration ratio, this also could be related to market power argument,

larger banks pay less for inputs but charge more for financial products, resulting in

35 Other variables, such as cost to income ratio, net interest margin, ratio of non-interest income to
total income measuring degree of business diversification and state-own bank dummy variables, were
included, but were found not statistically significant.
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higher cost efficiency, and thus banks operating in highly concentrated markets are

tend to be more cost efficient on average.

As mentioned earlier in Section 4, the two macroeconomic condition variables,
GDP growth rate and real GDP per capita, represent two relevant but different
concepts and could influence bank efficiency level in either way. Based on the
estimation results for ASEAN countries, the two variables are both significant but
with opposite signs, implying that economic expansion (higher growth rate) with
higher demand for credit and banking services increases the bank efficiency level, but
banks in wealthier economies are less efficient. At a first glance this is in
contradiction with the widely accepted fact that banks of developed countries are
more efficient, but if one look into the sample data and relate these findings to the
later efficiency results, it is interesting to notice that Singapore has both the highest
average GDP growth rate and the highest average real GDP per capita, and it also has
the highest average cost efficiency level over the other countries. On the other hand,
one may also notice that Indonesia has the second lowest average growth rate and the
second lowest real per capita GDP, but its average bank cost efficiency over the
whole period is the second highest among selected countries. Therefore, it seems that
it is the joint effect of these two factors that mattered to the efficiency level rather
than individual effect of each factor. When the effect of one factor dominates that of
the other, bank efficiency may move in line with the dominating factor. However, the

dominating factor may be different in different countries.
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5.1.2 Bank cost efficiency estimates

The significance of bank size and market concentration ratio in bank efficiency
determinants raises the necessary consideration of individual banks’ size effect on
market overall efficiency level. Arithmetic mean of bank cost efficiency may
under-evaluate the importance of larger banks and over-estimate the contribution of
smaller banks to the overall efficiency level, therefore, the weighted average of bank
cost efficiency is used for comparison purpose rather than the arithmetic mean. The
yearly average efficiency of each country is weighted by individual banks’ total assets,
and the cross countries average efficiency level is weighted by country GDP based on
purchasing-power-parity (PPP) valuation. Table 3-5 provides these results of yearly
weighted average of individual country and of the whole region, and a graphic

presentation is given in Figure 3-2.

74



$" 56B | "# O+ ( & - ( "' % % # % % ! #
| & R o " ( & 8 ( & (
??C *? HG *HHCB *H@ H *?2B? *@ & ?
??B *?2 HH *? B? *H@?? **B @H? *?2 2
??7G *?5H5 *HH @ *H@? *?2G *?2 HH *?
?2?7@ *?2 ?@*HH 5 *H@ B *?G *? G5 *? CH
??H *H?C? *H@C5 *HG ? *?2GC@ *72? H
??7? *?5B *HH *HH@ C *?2G5 *?2 5 *?
*?25@H *HH5?HH? *?B?H *? B R
*?5H? *H@ BB *H?G *?2BG@ *? B *? @
*?5GH *HB C *HGG *?2B G *? C *? b
5 *? B? *HEH@ *H@5H *?2CB? *? 55 *? GB
C *? G? *HCC@HGCB *?2C5B *? BB *? H
B *? @ *HBS *H@Q@?5@ G *? 5C *H?G @
G *?2 C@ *HG?*H@ GC *?25 C*? @ *H??H
@ *? 5 *HG C *H?5B *? B? *? @C *H? @B
H *? G *HBCC *H?? *? C *?2 CG *H?@ C
? *? 5 *HB? *H?55 *? 7 *H?H? *H?H?
( R C *HGHG*HH *?2CG *? G *? GB
9 (! 56 8 ( & ( $ % % %#
GG
G )%
G )G
G (%
G (G
G ;%

N- )% )1 o)) )N ))) GGG GG GG GG/ GG- GG% GG1 GG; GG

EQE # >4 0 'le = B ! # @ @ ! > > > I <

1%



Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

Relative to the common-frontier across all countries for the sample period,
average bank cost efficiency of the whole region is around 90%. A mild decease in
efficiency happened around the 1997 Asian crisis and a relatively larger decline since
2003 when many of the ASEAN countries began a reprivatisation process which is
part of the banking structural reforms, since many weak banks have been nationalised
during the period of crisis. Many theoretical arguments and empirical evidence
support that the incoming of new private ownership, especially foreign ownership,
have positive impacts on bank’s efficiency. However, it is probably that the change is
gradual until the new culture and system are properly in place (Ariff and Can, 2008;
Besar and Milne, 2009). The short period increase in cost might be explained by the
increases of bank’s investment in the newly acquired plants. Unfortunately, the most
recent global financial crisis reached around 2006, before the benefits of banking
structural reforms are actually realized. Similar patterns of efficiency evolution can be
found in all individual country cases, which imply most of the ASEAN countries have
been experiencing roughly similar changes in economic environments and banking

industry.

For individual countries, Singaporean banks largely define the cost frontier,
presenting the highest weighted average efficiency in almost all years but one. Its
average efficiency level over the whole period is nearly 8% higher than the regional
lowest level from Malaysia (94.6% vs. 86.86%). Indonesia and Thailand are sitting in
the next tier, with efficiency scores just along or above the regional average level (the
dotted line in Figure 3-2). Philippines and Malaysia are the two countries with
relatively inefficient banking market comparing with other countries in this region,

and their efficiency levels are roughly 2~4% lower than the regional average level.
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Country differentials in terms of average bank cost efficiency level raises the worry
about currency union’s feasibility. Clearly, Singaporean banking industry has better

management quality over other member countries by various degrees.

Individual banks’ efficiency situation may add more information to the analysis.
Take the average efficiency score of the most recent 5 years (2005-2009) for each
individual bank, and rank them accordingly. Table 3-6 provides a summary of the
results. The dispersion in bank cost efficiency are much greater at bank-level, the
lowest efficiency score during the 5 years is only 34.33% from a Malaysian bank,
whereas the highest level is 93.17% from a Singaporean bank. This is saying that the
total cost of the best bank in the region is only one third of that of the worst bank for
the same production level. If this comparison between the best and the worst bank is
only an extreme case, then the substantial difference between the weighted average of
top 30 banks and bottom 30 banks should be general enough to illustrate the point.
The average efficiency of top 30 banks is 91.67%, which is nearly 15% higher than
that of the bottom 30 banks during the most recent 5 year. Regarding the number of
banks in each category, it is worth to mention that none of the 25 Malaysian banks are
in the top 30 category and more than half of them are in the bottom 30. Clearly, these
significant differences in average bank cost efficiency are not favourable for banking

market integration.
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Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

5.2 Convergence of bank cost efficiency

Estimation results on bank cost efficiency level seem not supportive enough for a
high degree of banking market integration, but as discussed earlier, the speed of
adjustment of banks may also be of great interest. If low efficiency banks are catching
up with high efficiency banks and the dispersions in bank efficiency are narrowing
over time, the integration process is still effective. Convergence analysis in economic
growth literature has been long recognised as a useful tool in assessing the economic
integration. These convergence concepts are applied to bank efficiency analysis,
seeking for evidence of catching up behaviours between banks and narrowing down
dispersions over time. Convergence tests are carried out at two different levels,
namely at country-level and at bank-level. The former consider each country’s
banking market as a whole and assessing the convergence properties of country
weighted average efficiencies, while the later weights individual banks equally

regardless of bank size and their origin country.

5.2.1 Country-level convergence properties

Firstly the country-level analysis is conducted to examine whether the banking
industry of each country as a whole are converging towards one another. Equation
(3.5) and (3.6) are estimated, using country weighted average bank cost efficiency
scores reported in Table 3-5. Since the country weighted average efficiency is a
reasonable indicator of overall efficiency level of one country at one point of time,
convergence properties based on the country average will provide a general picture

about whether countries are converging towards the common steady-state efficiency
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level or towards each other as a whole, without taking individual bank performance
into account. Equation (3.5), which models unconditional f-convergence, is estimated
by fixed effect panel estimation’®, and equation (3.6) modelling o-convergence is

fitted by OLS. Table 3-7 reports the testing results at country-level.

Convergence testing at country-level delivers positive news, as both types of
convergence are confirmed by negative and significant coefficient estimates on
right-hand side variable in both equations. f-convergence indicates that efficiency
level of low efficiency countries are improving faster than that of high efficiency
countries. More specifically, within this region, countries with low banking industry
average efficiency, like Malaysia and Philippines, are catching up with high banking
efficiency country, like Singapore. They are improving their relative positions
towards the best-practice frontier which are largely defined by Singaporean banks due
to superior production technology or management quality. The intercept term in the
regression can be used to calculate equilibrium regional average efficiency level when
the growth rate of efficiency on the left-hand side of equation (3.5) is 0. The
equilibrium regional average efficiency level is 90.58%°' in this case. Evidence for
o-convergence proves that the distribution of efficiency also improves overtime, as

8

the standard deviation®® across country weighted average is declining over time,

which implies the country differential in terms of bank efficiency are diminishing, and

% Model selection of all panel estimations in this thesis is based on results of F-test for fixed effect
model against OLS, Hausman specification test for fixed effect model against random effect model,
and Breusch and Pagan Lagrangian multiplier test for random effect against OLS. These three tests
have been done sequentially for every panel estimation. The model selection test statistics are also
reported along with the results of the test-accepted models.

57 Calculated as exp(0.0795/-0.8042)=0.9058

%% Here the standard deviation around weighted average of country weighted average efficiency across
countries is used.
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the general efficiency level of banking market of each country are getting closer

towards one another.
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Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

5.2.2 Bank-level convergence properties

The supportive evidence provided by country-level convergence properties
should not be overvalued in assessing the actual degree of banking market integration,
because all it proves is that each country’s banking market as a whole are converging
over time. The analysis itself and the inference drawn from it are both limited, as it
only explains the general situation of each country without considering individual
bank issues, and also limited number of observations does not enable in-depth
analysis in changing behaviour of convergence over time and from different countries.
As discussed earlier in section 3.2, ignoring problems associated with individual
bank’s situation is dangerous in policy making. The bank-level convergence analysis
discussed below may fix this danger by providing more detailed information on

converging behaviours of individual banks.

The larger sample size obtained by using individual bank as unit in estimation
enable us to do sub-sample estimations and investigate whether the 1997 Asian
financial crisis, the regional integration projects and banking structural reforms
thereafter have changed the convergence properties in bank efficiency. The 16 years
of sample are divided into two sub-periods: pre-crisis (including crisis) period
1994-2000 and post-crisis period 2001-2009. For both unconditional and conditional
p-convergence, and bank-level g-convergence, the test is firstly conducted for the
whole sample period and obtains average convergence coefficients. Then test for two
sub-periods, and conduct a Wald coefficient test to see if the convergence tendency
significantly changed from the first period to the second period. If the change is

significant, the question asked is whether the reforms after financial crisis have
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improved or hampered the converging process? Table 3-8 summarized the bank-level
unconditional B-convergence testing results, which are obtained by estimating
equation (3.7). Table 3-9 and Table 3-10 report the testing results on bank-level
conditional (country-specific) f-convergence results by estimating equation (3.8), and

bank-level g-convergence results are stored in Table 3-11.

5.2.2.1 Bank-level f-convergence

Using individual bank cost efficiency scores, strong evidence for unconditional
p-convergence still can be found for the whole sample period and for the two
sub-periods separately, as coefficients on the lagged efficiency are all negative and
significant. Over the whole period, in general, low efficiency banks are catching up
with high efficiency banks. But comparing with the results reported in Table 3-7,
which are obtained by estimation using country weighted average cost efficiency, the
convergence tendency is much smaller this time and also the steady-state efficiency
level is lower. Given that larger banks are more efficient, this may emphases the
anxiety about individual bank variations which was raised before, since when all
banks are equally weighted regardless of bank sizes, either efficiency level or
convergence tendency becomes more or less worse. Comparing the two sub-periods,
the time evolution of average steady-state efficiency level is consistent with what has
been found in analysis of efficiency estimates earlier in Section 5.1.2, Table 3-5 and
Figure 3-2. This decline in average efficiency level could be explained by the
short-term high investment cost in re-privatised banks and the current economic

environment.
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Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

Since the 1997 Asian crisis is a common major economic affair affecting all
countries in ASEAN, government intervention and banking structural reforms were
carried out in all countries to various degrees. If those reforms are effective and
successful, banking industries should be strengthened since weak and insolvent banks
were eliminated and healthy banks are enlarged in size through mergers and
acquisitions. Therefore, despite the level of bank efficiency, which may be affected by
other general economic issues, the converging tendency should be somehow improved
as those banks that survived in the crisis should be reasonably considered to be more
effective in adopting new technology and improving efficiencies. However,
apparently this is not the case according to my findings, which clearly show that the
convergence process has been slowed down after the 1997 Asia crisis. As shown in
Table 3-8, the convergence tendency coefficient of post-crisis period is only less than
half of that for pre-crisis period (-0.41 vs.-0.86), and the result of Wald coefficient test
also confirms that this change in convergence tendency is significant at 1%
significance level. Banking reforms after 1997 Asian crisis seems not effective from

this point of view.

A larger sample size not only enables cross-time comparison on bank efficiency
converging behaviour, but also enables the cross-country comparisons. The
conditional B-convergence by introducing country dummy variables, modelled by
equation (3.8), now could be tested to investigate the cross-country differences in
convergence behaviour. The results are summarised in Table 3-9. In this test, both
intercept dummy variables, to capture the difference in steady-state efficiency level,
and slope dummy variables, to capture differences in convergence speed are included,

therefore, it is essentially separate convergence estimations of each country towards
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its own steady-state. The individual country-specific convergence tendency parameter
could be obtained by taking the sum of coefficients on lagged cost efficiency and
countries’ slope dummy variable, and country-specific steady-state efficiency level
could be calculated using the sum of intercept and coefficient on this country’s
intercept dummy variable. In order to make the analysis more intuitionistic, discussion
will be based on Table 3-10, which reported all calculated country-specific

convergence tendency and steady-state efficiency levels.

Country-specific steady-state cost efficiency levels in Table 3-10 exhibit similar
patterns as what has been found before. In steady-state, the Singaporean banking
market is still the most efficient one, and Malaysia still has the least efficient banking
market in all periods. For most of the countries, efficiency level in post-crisis period is
lower than that in the pre-crisis period due to the tightened regulatory forces and
short-term high investment cost in reprivatisation, except for Philippines and
Singapore. Country-specific convergence properties are slightly complicated this time.
First of all, the average convergence tendencies are substantially different from
country to country in all periods. More interestingly, it has been noticed that, there are
two countries actually have a diverging banking market in the post-crisis period, i.e.
Philippines and Singapore, who have positive and significant convergence
coefficients. Balanced by a significant but relatively small convergence tendency in
pre-crisis period, the average convergence tendency for Philippines is 0.0862, which
is not significantly different from 0. Given that Philippines has been classified into
low bank efficiency countries, this result indicates that within the Philippine banking

market, low efficiency banks are not really catching up with high efficiency banks
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through the whole period, and the banking reforms has made the situation even worse

after the 1997 crisis.
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Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

The situation in Singapore looks no better than in the Philippines. The only
negative convergence coefficient appears in pre-crisis period, but not statistically
significant. The positive and significant coefficient indicates divergence for post-crisis
period and for the whole sample period. However, Singapore cannot be judged in the
same way as that is for the Philippines. Most of the best-practice banks are
Singaporean banks which largely define the efficiency frontier for the whole region.
Since they are already on the frontier, the improvement potential for them relative to
the frontier is very limited. The converging process maybe happened well before the
sample period, and banking market in Singapore is already in a relative steady-state
with a constant distribution of cost efficiency. The only warning massage that should
be paid attention to is the diverging tendency in recent year, which may imply that,
without hampering the average efficiency advantages that Singaporean banks have
over banks in other countries, relatively low efficiency banks are not improving as

fast as high efficiency banks in Singapore.

The situations in the other three countries are somehow similar in the sense that
convergence coefficients are all negative and significant for all periods, indicating the
convergence process is happening throughout. For Indonesia, the convergence process
slowed down a little in the post-crisis period, but the change is only marginally
significant at 10% significance level. Convergence tendency for Malaysia in the two
sub-periods are roughly the same without significant changes. The only improvement
in terms of bank efficiency convergence appears in Thailand with a stronger
convergence tendency after the banking reforms, evidenced by a coefficient that is
negative and significantly larger in absolute value in the post-crisis period.

Country-specific bank-level f-convergence provides very mixed results, and the
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convergence behaviours of different countries are very much different. Taking the
individual banks’ performance into account, one can clearly see that there is still a
certain level of heterogeneity existing across countries, and the degree of banking

market integration is still relatively low from this perspective.

5.2.2.2 Bank-level o-convergence

In section 5.2.1, evidence for o-convergence has been found at country level,
which says that the dispersion between countries’ average bank efficiency are
narrowing over the sample period. However, distinguishing to the individual bank
level produces completely different results. In bank-level o-convergence test, the
dispersion measure of individual banks’ efficiencies is regressed on a time trend
variable, and the dispersion is measured in three different ways. In the first scenario, I
measure the dispersion around annual overall (weighted) average efficiency level of
the whole region, for all banks regardless of their country origins as if they were
operating in a common market. Unfortunately, without country separation, only 16
observations are obtained, the sub-period estimations are not permitted and only a
simple OLS regression could be done. Results are reported in Table 3-11. Even from
this simple regression, o-convergence is completely rejected by a positive and
significant coefficient on the time trend variable. This is already contradicting with
the o-convergence found at country level, and the enlarging dispersion in efficiencies
of individual banks is further confirmed by the other two experiments using different

measurements of dispersion.
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Chapter 3 Bank Efficiency Convergence Properties of Selected ASEAN Countries

In order to conduct the test in greater details, two more measures of dispersion in
bank efficiency are used. The standard deviations are also calculated in each year by
country around (1) own country weighted average efficiency, and (2) regional
weighted average efficiency. In each case, 5 observations are obtained each year over
16 years, and a balanced panel estimations using random effect have been conducted
for the whole period and also for the two sub-periods defined earlier. Again, a Wald
coefficient test is conducted to help identify changes in convergence behaviour
between two sub-periods. Table 3-12 summarises the results using the two measures

of dispersion.

By measuring dispersion around own country weighted average efficiency, it
allows for some degree of intra-country heterogeneity in average bank efficiency level,
and test whether banks are g-converging within their own countries. Given what has
been found earlier that the country weighted average efficiencies are o-converging,
o-convergence within each country towards its own weighted average may also be
indicative for cross-country g-convergence in the region but to a lesser extent. The
last experiment on bank-level g-convergence is a more strict way of measuring
dispersion. This time it does not allow for any intra-country heterogeneity, and
assume that all banks are converging towards a common efficiency level, which they
should do in a well-integrated banking market. The intuition of using this
measurement is basically the same as using standard deviations across all banks
regardless of their country of origin. The purpose of measuring standard deviations by

country is merely to increase the sample size and conduct more detailed tests.
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Unfortunately, no matter what measure is used for dispersion in efficiency at
bank-level, no evidence can be found for g-convergence in either the whole sample
period case or in the sub-period cases. The estimated coefficients on time trend
variables are either positive in most cases or negative but insignificant only in
pre-crisis period of experiment (1). Both experiments show that the convergence
behaviour is not clear in pre-crisis period since the coefficients are insignificant.
However, in the post-crisis period, bank efficiencies are o-diverging, with a widening
dispersion, and the change in convergence behaviour is significant according to Wald
coefficient tests. Once again, this test proves that countries are converging towards

one another on average does not mean that all individual banks are converging too.

From the perspective of bank efficiency convergence properties, it seems that the
degree of banking market integration is still weak. Good news is that bank efficiencies
of each member country are both f- and g-converging on average, and deeper banking
integration could be achieved if strong convergence tendency also exist among
individual banks. Unfortunately, the test results on bank-level convergence provide
mixed results, and most of the results are actually negative due to strong asymmetries

in terms of convergence behaviours from country to country.
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6. Conclusions

In this chapter, the effectiveness of regional financial integration projects and
national banking structural reforms in the aftermath of 1997 Asian financial crisis was
assessed from a bank efficiency point of view, in the hope of finding evidence of
convergence in banking market among the 5 core member countries of ASEAN. The
bank cost efficiency was estimated by using Battese and Coelli (1995) SFA model
under a common-frontier framework. The advantage of using this model is that the
impacts of environmental variables on bank efficiency could be controlled by
estimating cost function and bank inefficiency model simultaneously in one
single-stage estimation, and this is particularly useful to capture cross-country
heterogeneity when estimating a common-frontier for multiple countries. Bank
efficiency scores are then used to test for their convergence properties at two different
levels, namely country-level and bank-level. The concepts of S-convergence and
o-convergence that are borrowed from the growth-convergence literature were applied
to bank efficiency analysis. Investigating cross-country and within country
convergence properties of bank efficiency is interesting, because a banking market
with catching up behaviour from laggers and improving distribution of efficiencies, i.e.
narrowing down dispersion of efficiency, could be argued as an indicator of the

degree of banking market integration.

Empirical estimations on country-level bank efficiencies and their convergence
properties provide relatively supportive information. The 5 countries were classified
into three tiers, with Singapore on the top having the highest average bank efficiency
level, Indonesia and Thailand in the middle tier, and Philippines and Malaysia on the

bottom, which are classified as low efficiency counties. Average cost efficiency of the
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whole region is around 90% for the whole period, and the biggest cross-country
difference in average efficiency of 8% appears between Singapore and Malaysia. The
Cross-country differences in average efficiency may be less worrying, since strong
evidence is found for both - and o-convergence among weighted average efficiencies
at country-level. Therefore, ASEAN banking market looks like a converging market

when only focusing on average bank efficiency of each country.

However, ignoring issues at micro-level can be dangerous in policy-making, but
taking individual banks into consideration can erode the confidence, which has been
built up based on country-level analysis results. Despite the substantial difference in
efficiency levels among individual banks, merely the mixed results of bank-level
convergence properties have made the situation more problematic. Conditional
bank-level S-convergence show that the sample countries are in very different stages
of convergence process. Some countries are converging faster than others, and both
converging and diverging markets exist in the region. Particularly, not as expected,
banking structural reforms and the regional financial integrations after the 1997 Asian
financial crisis have not provided strong encouraging force for the regional banking
convergence, and actual speed of banking market convergence becomes slower after
the banking reforms in general. Tests of bank-level o-convergence using various
measurements of bank efficiency dispersion provide consistent results, which are also
negative news. Dispersions of individual bank efficiencies are actually widening over
time, indicating that the distribution of bank efficiency is rather getting worse. Neither
P-convergence nor a-convergence tests at bank-level support a high degree of banking

market integration.
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Chapter 4 Efficiency Convergence Properties of
Indonesian Banks 1992-2007

1. Introduction

The cross-country efficiency convergence properties of ASEAN banks have been
examined in the previous chapter, and it has been found that the degree of banking
market integration for ASEAN countries is still relatively low, since the convergence
tendency in terms of banking efficiency is not strong. In the previous chapter, I raised
the question about the importance of individual banks’ performance, and have
examined bank efficiency convergence properties within each country by simply
introducing country dummy variables into the convergence tests. Bank efficiency
convergence within each individual country could be seen as a pre-condition for a
meaningful cross-country convergence, otherwise integrated market would be
dominated by only a few large banks. In this chapter, I will conduct a single country
bank efficiency study on Indonesia in much greater details, and examine its
convergence properties accordingly. This single country study is only based on
Indonesia, which is one of the largest economies of ASEAN and has the best data
availability, but the methodology developed for the examination of bank cost
efficiency and its convergence properties in this chapter can be easily applied to any

other country.

Studies of bank efficiency in the Far East emerging economies have become a
growing industry in recent years. There are a number of reasons as to why this may be
the case. First, since capital and debt markets remain undeveloped and immature, the

principal process of financial intermediation remains the banking system. The role of
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the banking system in propagating shocks to the rest of the economy is evident in the
part it played in Indonesia during the 1997 Asian financial crisis, and it is claimed that
a stronger banking system in 2008 cushioned the economy from the 2008 global crisis

(see Basri and Rhardjaa, 2010).

Secondly, the banking sectors of developing economies face stronger competition
due to globalisation of the financial system. Even with post crisis regulatory changes,
liberalisation and bank reform will continue in the emerging economies through the
dismantling of barriers to entry like equity ownership and to allow a greater number
of the foreign-owned banks to operate and to compete directly with the
domestic-owned banks. This creates the imperative to evaluate the position of the

domestic banks in term of their performance and efficiency.

Thirdly, the pass-through of central bank policy will depend on the competitive
structure and efficiency of the banking system. The efficiency and competitiveness of
the banking system also affect the allocation of loanable funds to investment

opportunities and ultimately the growth of the economy.

A number of studies of the efficiency of the Indonesian banking system have
emerged in recent years, but hitherto none have posed the questions that are the
purpose of this chapter. This chapter examines the evolution of efficiency in the
banking system in Indonesia using non-parametric Data Envelopment Analysis (DEA)
supplemented with a bootstrap technology to produce bias-corrected estimates that
have inferential capability. Specifically it poses three questions. First, how sensitive

are estimates of bank efficiency to semi-parametric methods of estimation and
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input/output choices? This question is answered by estimating efficiency using the
two-stage semi-parametric bootstrap method of Simar and Wilson (2007) with
different combination of bank output variables. Second, has bank efficiency improved
over the decade and a half to 2007? This question is answered by evaluating the
convergence properties of bank efficiency. Third, have the 1997-1999 financial crises
and the banking reform process hampered or promoted the speed at which banks have
improved and caught up with the benchmark bank? This question is answered by

sub-periods estimation and comparisons.

This chapter is organized along the following lines. The next section describes the
development of Indonesian banking, highlighting the deregulatory trend of the 1990s
and the impact of the financial crisis of 1997-98. Section 3 reviews the literature of
bank efficiency estimation and details the methodology of two stage semi-parametric
double bootstrap DEA estimation. Section 4 outlines the methodology of the growth
convergence literature and its application to the convergence of banking efficiency.
Section 5 describes the model strategies and data. Section 6 details the empirical

results. Section 7 concludes.

2. Indonesian Banking System

Like many developing countries, the Indonesian financial sector is dominated by
commercial banks rather than by bond and equity markets. There are quite a few
banks (over 200 banks) in Indonesia. One of the reasons is the entry investment to
open a bank is quite low, the lowest in South East Asia. Some of these banks are

privately owned and are quite new. According to Indonesian banking law, Indonesian
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banking institutions are typically classified into commercial and rural banks.
Commercial banks differ with rural banks in the sense that the latter do not involve
directly in payment system and have restricted operational area. In term of operational
definition, bank in Indonesia are classified into non-Islamic and Islamic-based

principles commercial banks.

The history of Indonesian banking industry started when several Dutch banks
were nationalized after Indonesia proclaimed its independence in 1950s. During that
period government also allowed entities to establish private commercial banks and
limited number of foreign banks. From 1950s to 1970s, banks, especially state banks,
were benefited from economic policies introduced by government to boost Indonesian
economy. One aspect of these policies was that the state-owned enterprises were
required to deposit all their funds in state banks. The government also subsidized state

bank deposit rates (Margono and Sharma, 2004).

Indonesian banks were heavily regulated until June 1983. The state has played an
influential role through direct ownership, the market was dominated by state banks,
with Bank Indonesia alone accounting for 35 percent of the total assets of the entire
financial system; other state banks holding another 40 percent (Halim, 2000). The
central bank set interest rate ceilings on bank credits for individual banks, and
instructed banks to support the national growth strategies and to finance certain types
of investment. This “strategic” policy turned out to be one the root causes of the
subsequent failure in credit assessment in the banking sector (Halim, 2000). The
banking market was underdeveloped and played a very minor role in financial

intermediation, because that the Indonesian economy at that time were characterised
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by the presence of large, dominant corporate and family-owned corporations, which
often own their own financial subsidiaries and conduct connected lending through the

interrelationship between finance and ownership.

The early financial reforms were initiated in early 1980s with the economic
transition from oil-reliant industry to manufacturing and financial services. The
financial system was deregulated in two stages. The first stage, which began in 1983,
was the removal of interest rate controls and credit ceilings for all banks, and resulted
in significant increases in the deposit rate and lending activities. The second package
in October 1988, also known as Pakto 88, was another cornerstone in the banking
system. This reform included a major reduction in the reserve requirements of private
commercial banks, liberalised the process of liquidity creation and opened the way for
joint venture banks. State owned enterprises were allowed to put their funds in private
banks. The deregulatory policies encouraged the opening of many new banks, the
number of commercial banks jumped from 112 in 1989 to nearly 240 in 1994
(Margono and Sharma, 2004). As a result, Indonesian banking industry were
completed by a mixture of state commercial banks, local government-owned banks,
private national banks, joint venture banks, branches of foreign banks, and many

small rural credit banks. The competition between banks was significantly intensified.

The banking deregulation packages lowered the barrier to new market entrants.
Since then private banks had started to dominate the market. The deregulation policy
had been double-edged. In common with many emerging economies, liberalization
was followed by strong growth in the banking system and with it the growth in

non-performing loans and fragility typically associated with banking crises (Goldstein
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and Turner,1996; Halim, 2000). Financial deregulation always stimulates financial
expansion. Higher interest rates and lower reserve requirements are always
accompanied by rapid credit expansion; lifting restrictions on bank lending

encourages borrowing in risky sectors such as property and construction.

Reregulation was undertaken between 1991 and 1995 aimed at increasing capital
adequacy. In 1991 Bank Indonesia introduced a minimum Capital Adequacy Ratio
(CAR) of at least 8 per cent, based on the Basle Accord. This minimum was
scheduled to increase to 9 per cent by 30 September 1997, 10 per cent by September
1999, and 12 per cent by September 2001. The first banking law was passed in
October 1992, which set up a formal regulatory framework for Indonesian banking
industry. New regulations in 1995 raised the minimum equity requirement of banks
from Rp 50bn to Rp 150bn by 2001. However, these time schedule was not achieved
due to the economic crisis. By this stage, the government had realised the need to
limit new entry in banking, and to regulate the “deregulated banks”. The government
had already perceived potential problems as a result of the previous speedy

liberalisation, but policy enforcement was ineffective (Halim, 2000).

The financial crisis of 1997 revealed some of the inherent weaknesses in the
banking system. A contagious process of a currency shock quickly became a banking
crisis, and soon after, economic crisis. At the end of 1997, combined with high
interest rates and a loss of currency value by more than 80%, banking sector was in
deep trouble (Margono and Sharma, 2004). Under pressure from the IMF, the
government launched a series of reforms in the banking sector, including the closure

of ailing banks, take-over of troubled but viable banks, and the recapitalisation of
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relatively healthy banks. In November 1997, the licenses of 16 insolvent banks were
revoked and the banks were liquidated, and this triggered panic and significantly

hampered the public confidence in banking sector.

In order to restructure banking sector in Indonesia, the government set up the
Indonesian Bank Restructuring Agency (IBRA) in January 1998, which took over 7
troubled banks and put other 54 weak banks under its close supervision. By the end of
1999, 66 out of 239 banks were closed (Suta and Musa, 2003). Since then, the
country’s ailing banking sector has been suffering negative spreads and extremely
high level of Non-Performing Loans (NPLs), which increased significantly within one
year from 9 percent in 1997 to almost 60 percent in 1998 (Halim, 2000). The
Indonesian government introduced the Central Bank Act (Act No.23) of 1999 and the
2004 amendment to the Central Bank Act of 1999, which gave independence to Bank
Indonesia and reintroduced its status as ‘lender of last resort’. Several institutions®
have also been established to help the two monetary authorities, Ministry of Finance
and the central bank (Bank Indonesia), manage the banking structural reforms. For
Indonesia, the economic contraction was deeper and its recovery process was slower
than other East Asian countries, like South Korea, Thailand, Malaysia and the
Philippines, because of complication from political instability. As argued by (Hill and

Shiraishi, 2007), the Indonesian economy was not fully recovered at least until 2004.

% These new institutions include IBRA (Indonesian Bank Restructuring Agency) and AMU (Assets
Management Unit), which is a part of IBRA.
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efforts also have been made towards a more stable banking environment by reducing
the number of banks in the country, through a number of ways, such as requirement
on minimum Tier I capitalisation, introduction of ‘single presence policy’ in June
2006 and the Financial Stability Net in 2007. The Structural Reform Programme has
produced a stronger and better capitalized banking system in the post-crisis period.
According to (McCawley, 2009), the present Indonesian banking system is sound,
capital-adequacy and liquidity indicators have improved over the years, and the

quality of loan portfolios has been strengthened.

3. Measuring Efficiency Using Non-parametric DEA

Approach

3.1 DEA efficiency literature

Compared with the conventional accounting ratios that are used to measure bank
performance, the economic efficiency concepts defined using neoclassical production
theory are more comprehensive measures which take account of all inputs and outputs
and produce “total factor productivity measures” instead of “partial productivity
measures”(Cooper et al., 2007). According to Koopmans (1951), producers are
treated as “optimizers”, which are trying to maximise profit subject to input and
output prices, minimise production costs subject to given factor inputs and input
prices, and the efficiency concepts are defined as the ability of a firm to obtain those
optimising objectives. First empirical implementation of these concepts was carried
out by Farrell (1957), who further decomposed economic/cost efficiency into

technical efficiency and allocative efficiency and implemented linear programming to

107



Chapter 4 Efficiency Convergence Properties of Indonesian Banks 1992-2007

identify those (in)efficiency measures. Concepts of technical efficiency and cost
efficiency can be illustrated by using an isoquant and isocost framework in Figure

4-1.

Figure 4-1Technical Efficiency and Cost Efficiency
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(Source: Coelli. 2005)

Figure 4-1 shows a constant return to scale (CRS) isoquant YY for firms that
produce a single output using two inputs X1 and X2, and AA is the isocost curve
given the input prices. The isoquant represents the optimal production level given the
current production technology and thus is treated as a technical frontier. All firms
operating along the isoquant are technically efficient, but cost minimisation only
happens on point Q, which is the tangential point of isoquant and the lowest isocost.
Other points except point Q, e.g. point R, on the frontier YY are said to be technically
efficient but cost inefficient, due to allocative inefficiency which means they do not
use the optimal factor combination of inputs that minimises the cost. Points that are to

the right of the isoquant, such as point P, are both technically and cost inefficient.
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Take a firm that operates on point P for example, its technical efficiency (TE) is
measured by the ratio of optimal input use to the actual input use, which is shown by
OR/OP in the diagram, and technical inefficiency (TIE) is given by RP/OP. The TIE
indicates the percentage by which all inputs need to be reduced, without a reduction in
output, to achieve technically efficient production. The actual cost for firm P is shown
by A"A" given the input prices and the cost efficiency (CE) is defined by OS/OP,
which is the ratio of optimal cost to its actual cost. It follows that the cost inefficiency
(CIE) is given by SP/OP. Allocative efficiency (AE) is defined by OS/OR, by using
point P’s projection point on the technical frontier, point R, which is technical
efficient but using the wrong factor mix. AE is essentially the residual between CE

and TE, and can be calculated by CE/TE.

These theoretical efficiency concepts assume that the production technology is
known, which is not the case in practice, and the efficiency frontier cannot be
identified without a priori information on technology. Researchers then have
developed various frontier efficiency methodologies to empirically estimate the
efficient frontier based upon sample data. In the bank efficiency literature, bank
efficiency is normally measured by either parametric or non-parametric method,
however there is no consensus on the preferred method for determining the
best-practice frontier against which relative efficiencies are measured. The parametric
approach, such as the stochastic frontier approach (SFA), specifies a functional form
and allows for random errors which follow a symmetric normal distribution while the

inefficiencies are measured by a truncated distribution.
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However, the parametric approach suffers from the problem of misspecification
of the functional form, and possibly inefficiency and multi-collinearity. Usually a
local approximation such as the Cobb-Douglas or trans-log form is specified, which
has been argued to provide poor approximations for banking data (see McAllister and
McManus, 1993; Mitchell and Onvural, 1996). In theory, parametric estimators offer
faster convergence and produce consistent estimates, but this would be true only if
there is no misspecification of the functional form. In contrast, the nonparametric
model, such as the conventional Data Envelopment Analysis (DEA) which utilises
linear programming method to construct an “envelope” of outputs against inputs
usage, does not require the explicit specification of the form of the underlying
production relationship, but at the cost of slower convergence rates and hence larger
data requirements. The nonparametric approach also has been criticized for not
considering errors due to chance, measurement errors, or environmental differences;
hence all deviations are attributed to the measured inefficiency. The conflict between
the nonparametric and parametric approaches is important because the two types of
methods tend to have different degrees of dispersion and do not always produce a

common ranking of the same financial institutions (Berger and Humphrey, 1997).

Early bank efficiency studies are mainly on developed economies in the US or
Europe®, but recently more and more attentions have been given to Asian and other
regions, such as Hong Kong (Drake et al., 2006) and Singapore (Sufian, 2007), and
especially emerging markets, like India (Ataullah and Le, 2006; Bhattacharyya et al.
1997), and Malaysia (Sufian, 2009). Studies of Indonesian banks have been few but

significant. Using the stochastic frontier approach (SFA), estimates of cost efficiency,

62 See literature review in Chapter 3.
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scale economies, technological progress and productivity growth of Indonesian banks
over the period 1993-2000 have been produced by Margono et al. (2010). They found
that the average cost efficiency of all banks was 70% during the whole period, with
80% and 53% for pre-Asian crisis and post-Asian crisis respectively. Other papers
Hadad et al. (2008; 2011a, b) used non-parametric, slacks-based DEA with a Simar
and Wilson’s (2007) bootstrapping methodology to monthly/quarterly supervisory
data within a relatively short period 2006-2007. They found that the average
efficiency during the sample period was around 70%. Bank efficiencies are positively
related to the JCI index of the Indonesian Stock Exchange, and state-owned banks are
the most efficient. Using the Malmquist productivity index®, technological progress
was identified as the main driver of productivity growth. Besar and Milne (2009)
examined the effects of ownership change during the reprivatisation program after the
Asian financial crisis using a SFA model over 2000-2007. They found that the
re-privatisation program had a positive impact on Indonesian bank’s efficiency and

competition, but the change happens gradually.

3.2 Bootstrap DEA and Simar and Wilson (2007) double bootstrap

In the previous chapter, parametric approach, SFA, is used to evaluate bank cost
efficiencies for 5 ASEAN countries, including Indonesia. For comparison purpose, the
cost efficiency of Indonesian banks will be evaluated by using the alternative method
in this chapter, i.e. the non-parametric DEA method. The conventional DEA approach
suffers from a common drawback of finite sample bias, inconsistency due to slow

convergence rate, particularly in the case of multiple inputs and outputs, which

8 The Malmquist index was first suggested by Malmquist (1953).
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increased the dimensionality of the problem. As stated by Kneip, Park and Simar
(1998), large bias, large variance and very wide confidence intervals may be produced
when the number of inputs and outputs is large, unless a very large quantity of data
are available. Also, the efficiency measure is very sensitive to outliers and is upward
biased by construction. The bootstrap provides an attractive alternative to the

conventional DEA.

The first use of the bootstrap in frontier models dates to Simar (1992). Its use for
nonparametric envelopment estimators was developed by Simar and Wilson (1998,
2000a). The essence of the bootstrap idea of Efron (1979, 1982) and Efron and
Tibshirani (1993) is to approximate the sampling distributions of interested variable
by simulating, or mimicking, the data generating process (DGP). The bias of DEA
estimator can then be estimated and confidence intervals can be constructed by using

this approximated distribution.

Simar and Wilson (2007) propose a two-stage semi-parametric bootstrap model,
which is capable of incorporating the effects of environmental variables in the
non-parametric estimation of efficiencies. Simar and Wilson (2007) cite 47 published
papers that employed a two-stage approach wherein nonparametric, DEA efficiency
estimates are regressed on a set of environmental variables in a parametric,
second-stage analysis. The typical two-stage approaches do not provided a coherent
description of a DGP, and the method of inference is flawed since the DEA efficiency
estimates are biased estimates and are serially correlated, in a complicated, and

unknown way.
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In order to deal with the problem described above, Simar and Wilson (2007)
defined a DGP that provides a rational basis for regressing non-parametric, DEA
efficiency estimates on some environmental variables in a second-stage analysis. In
addition, they suggested bootstrap procedures to provide valid inference in the
second-stage regression, as well as to increase the efficiency of estimation and correct
the estimation bias. This chapter adopts Algorithm #2 of this two-stage
semi-parametric double bootstrapping method set out by Simar and Wilson (2007) to

estimate the cost efficiencies of Indonesian banks.

The concepts of cost efficiency related subjects were introduced by Farrell (1957)
and Debreu (1951) and developed into implementable DEA form by Fire, Grosskopf
and Lovell (1985) using linear programming technologies. The efficiency of a firm
can be defined and measured as the radial distance of its actual performance from a
frontier, as described earlier. The first stage is simply a conventional DEA efficiency
estimation, and the Tone (2002) new cost efficiency DEA model, which allows for
heterogeneity in unit prices of input among banks, is employed at this stage. As a
general rule, efficiency levels measured relative to one frontier cannot be directly
compared with efficiency levels measured relative to another frontier. In order to
make the later cross-time convergence analysis more sensible, a common-frontier
framework, wherein, efficiencies of all observations are measured relative to a
common frontier, is used. The input oriented efficiency measure and constant return

to scale (CRS) is assumed as an optimal scale in the long run.
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The cost efficiency p for the j-th bank is defined as;

p, = X [e¥, @.1)

where e € R™ is a row vector with all elements being equal to unity, and x}

is the optimal solution of the Linear Programming (LP) problem given below;

[Cost] eX, = min €x,
X,
st. %2 XA
y;sSYA
220 (4.2)

where X =(%,,...,%,), With %, = (P, %, ;5. Py%,y;) » i the matrix of individual

factor costs, and Y =(y,,...,»,) € R™" is a matrix of outputs.

The cost efficiency measure p,<l is the scalar efficiency score for the j-th bank.
If p,=1 the i-th bank is cost efficient as it lies on the frontier, whereas if p,<1 the

bank is inefficient and need a (1- p,) reduction in the total cost.

In the second stage, the efficiency estimates p, are regressed on a set of
environmental variables z; by using a maximum likelihood method. In practice,

Shephard’s (1970) definition of efficiency is used to avoid two boundaries points.
Shephard’s efficiency measure is merely the reciprocal of the conventional Farrell

efficiency score (7, =1/p,), and can be treated as a measure of inefficiency. If z;isa

vector of environmental variables for the /™ bank and Bis a vector of parameters
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associated with each factor to be estimated, then equation (4.3) below describes the

model to be estimated:

y,=z,f+¢; 21 4.3)

Equation (4.3) is estimated under (left normal) truncated regression (use only

7;>1 in this step) and ¢;is a truncated random error N(0, 6?), truncated at

(1-z ,3 ). The rest of the second stage algorithm steps are:

Step 1: bootstrap, for each j=1,..,n, randomly draw e,  from the distribution

N(0,62) with left-truncation at (1 -z, ) and computey ; = z,8 + & .

Step 2: construct a pseudo sample of inputs by setting x; =x;7,/y; for all banks and

keep the output measure unchanged, y; =y,.

Step 3: re-estimate DEA cost efficiency 7,  using the method described in the first

stage by replacing observed sample (x,, y,) by pseudo sample(x,’,y,").

Step 4: loop over this procedure 100 times (Z; =100 )%, take the mean, 7 ;, of 100

7, estimates, then compute the bias-corrected estimator 7, for each bank, such

* As stated in Simar and Wilson (2007), the purpose of this bootstrap is to get the mean of the
bootstrapped distribution, and 100 iterations are sufficient for this purpose.
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thaty, =27, — 7 ;. The bias-corrected Farrell efficiency score can be easily obtained

by taking the reciprocal of 7, , that is ;:7, =1/7,.

Step 5: re-estimate the marginal effects of environmental variables,z;, using the

bias-corrected efficiency estimate, ;3 ;» to obtained coefficients estimates ,é , by
left-truncated regression with L, =1000 bootstrap replications. Once the set of L,
bootstrap parameter estimates for 8 and o7 have been obtained, the percentile

bootstrap confidence intervals can then be constructed.

This two-stage double bootstrap DEA model described in section 3 is estimated
by using FEAR 1.12%, which is a software package for frontier efficiency analysis
with R. I program the estimations following strictly the procedures described above.
The main commands used are “cost.min” to estimate the DEA cost efficiency,
“trunc.reg” to carry out the truncated regression of DEA cost efficiencies on
environmental variables, “runorm.trunc” to draw random samples from truncated
regression residuals to facilitate bootstrap procedures, and the “boostrap.ci” to

construct the bootstrapped confidence interval of interested parameters.

4. Convergence of Bank Efficiency

The concepts of B-convergence, conditional S-convergence and o-convergence
that are borrowed from the economic growth literature were introduced in Section 3.2

of Chapter 3. Applications of convergence concepts to cross-country comparison of

8 Written by Paul W. Wilson (2009)
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bank efficiency are also discussed in Chapter 3. To the best of my knowledge, Fung
(2006) is the only paper that has examined convergence properties of bank efficiency
for a single country, with an investigation on the convergence in pure technical
efficiency and scale efficiency for the US bank holding companies (BHCs). The
convergence speed is a measure of how quickly the less productive banks catch-up
with the more productive ones. The findings did not support the hypothesis of
“absolute (unconditional) convergence”, but showed strong evidence in favour of
“conditional convergence”, which means the steady-state productivity to which a
BHC is converging is conditional on the BHCs own level of technical efficiency. In
this chapter, bank specific characteristics have already been incorporated into
efficiency estimation as environmental variables in the second stage estimation and
country effects are common for every bank in a single country testing; therefore,
unconditional S-convergence and o-convergence are sufficient for the purpose of this

chapter.

Following what has been done in the previous chapter, to estimate unconditional

B-convergence, the following equation is employed:

Inp, -Inp,  =¢+6Inp,  +v,, (4.4)
Where

5 .+ 1s the bias-corrected cost efficiency of bank j at time t

p 4 1s the bias-corrected cost efficiency of bank j at time t-1

¢ and @ are the parameters to be estimated

. oy 2
v,, is the error term, and v, ~iid N(0,0,)
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A negative value for the parameter @ implies unconditional S-convergence. The

higher the coefficient in relative terms the greater the tendency for f-convergence.

The o-convergence is tested by regressing a dispersion measure, i.e. the annual
standard deviation (around weighted average efficiency) of individual bank’s

efficiency, on a time trend variable:

ol =a+nT+¢& @4.5)

where

o' is standard deviation around (weighted) average cost efficiency scores across

all individual banks at time t.
T is time trend variable as defined before

a and 7 are parameters to be estimated, and

£, is random error, and &, ~iid N(0,o 52 )

Similarly, a negative value for the parameter 7 implies o -convergence. As

discussed in Chapter 3, the two types of convergence do not necessarily exist at the
same time, and implications are different when only one of them exists or both of

them exist.
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5. Model Strategy and Data

5.1 DEA efficiency estimation model strategy and variables

The data set is drawn primarily from the balance sheet and income statements of
banks from the Bureau van Dijk Bankscope database. Data for missing periods were
obtained from the annual reports of individual bank and central bank statistics. The
data only focus on commercial banks as it comprises the largest segment of depository
institution in Indonesia (98.6% of banking industry assets®®). Where possible, the

unconsolidated financial reports are used, to avoid double-counting.

Due to the major structural change of the banking system following the financial
crisis, many problematic banks were acquired by other banks or merged to form a new
bank, and nationalised banks have been resold to private sectors. The final sample is a
very much unbalanced panel. In order to keep as many as observations possible and to
smooth out the distortion effect of the financial crisis, the years of the financial crisis
(1997-1999) are taken out of the sample as a separate period, and the pre-crisis
(1992-1996) and post crisis period (2000-2007) are left as two separate periods. All
estimations except o-convergence test®’ are therefore carried out within each

sub-sample. The sample sizes of different time periods are summarized in Table 4-2.

In this chapter, three classic input variables are chosen under the intermediation
approach, which are the Number of Employees (LAB), Fixed Assets (FA) and Total
Deposits (I'D=customer and interbank deposits + other deposits and short-term

borrowings). On the output side, bank asset creation and income generation are not

% Figures are calculated from reported values in 2007 Banking Statistics, Bank of Indonesia.
7 Due to insufficient number of observations.
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always highly correlated because of the creation of non-performing loans.
Unfortunately data for non-performing loans are not available for most of the years;
therefore I use three different combinations of outputs to test for robustness. Model 1
concerns only asset creation, and uses Loans (total customer loans + total other
lending) and Other Earning Assets (OEA= interbank assets + securities), as outputs.
Model 2 takes the income flows of a bank as the output, including the income from
traditional banking business, the Total Interest Income (TIY=interest income on loans
+ other interest income) and Other Operating Income (OOY=net gain on trading and
derivatives + net fees and commissions +other non-interest income) to proxy the
growing non-traditional business activities of Indonesian banks. Model 3 is a mixture
of previous two models and uses both stock and flow variables as outputs: Loans,
OEA and OOY, and this model is consistent with what has been used in previous
chapter, capturing both traditional and non-traditional banking activities. Except for
LAB, all variables are measured in real terms (2005 = 100). Table 4-3 summarises the

modelling strategies with different output specifications.
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Input prices are crucial for estimating cost efficiency. The price of labour ( p,) is

calculated as the ratio of personnel expenses divided by the number of employees.
Where data on either personnel expenses or employees are not reported, the
calculation of the price of labour is conducted according to what is standard in the
literature and assume that the growth rate of the number of employees is the same as
the growth rate of total assets for a given bank and the ratio of personnel expenses to
operational expenses is the same as the closest available year (see for example
Altunbas, et al, 2001 and Vannet, 2002). The price for total deposits ( p,), is
calculated as the ratio of interest expenses to total deposits. The price of fixed assets

( p; ), is measured by the ratio of operating expenses less personnel expenses to fixed

assets. Table 4-4 provides a snapshot of the data.

What is noteworthy is the evolution of the loan-to-deposit ratio which can be
taken as a measure of leverage. In the pre-crisis period the ratio was greater than unity
but in the final period this has dropped to an average of 0.45. This adjustment to a
lower level of leverage is also seen in the liquidity ratio taken as the ratio of other
earning assets to loans, which has risen from 35% in the pre-crisis period to 143% in
the post-crisis period. A further noteworthy observation is that despite the growth in
average earning assets between the pre and post crisis periods, the real price of labour

has remained remarkably stable.
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5.2 Environmental variables

The environmental variables, z; used in the second stage truncated regression,

contains the bank-specific characteristics which may be related to the efficiency level
of bank i. Following the literature on the determinants of bank efficiency (e.g. Sufian,
2009), the following seven variables are included, which have been found to be
typical determinants of bank efficiency, for the bank-specific characteristics

vector z; 68, The description of the variables and their expected relationship with bank

cost inefficiency are provided in Table 4-5.

Table 4-6 presents the statistical descriptions of the firm-specific environmental
variables. According to these statistics, over the two periods before and after the
financial crisis, the average size of Indonesian banks has slightly increased by 3.5%.
More significant increases are seen in the measure of foreign ownership (26%),
market concentration (18%), business diversification (32%) and cost to income ratio
(11%). Average GDP growth rate was lower after the financial crisis and fewer
state-owned banks exist in the post-crisis period following the banking structural

reforms.

8 Other variables were included, such as measure of banks risk; measure of bank profitability, but were
statistically insignificant.
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