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ABSTRACT

This study employed growth accounting equation to examine the total factor productivity of
14 commercial banks in Thailand during 2000 — 2009. The findings revealed that commercial
banks in Thailand on average had low and very volatile total factor productivity with the
average total factor productivity growth rate ranging from -13.35 — 10.06 percent per annum.
In terms of individual bank, the findings revealed that most of commercial banks had the
negative average total factor productivity growth rate during the study period, implying their
lower productivity. In addition, the findings suggested that there were four factors which
significantly determined the total factor productivity growth of commercial banks. They
were credit risk as measured by the percentage of loan to total asset, management quality as
measured by the percentage of non-interest expense to total asset, diversification as measured
by the percentage of non-interest income to total asset and capital adequacy as measured by
the percentage of owners’ equity to total asset. Furthermore, small commercial banks were
found to have the highest total factor productivity growth whereas large banks were found to
have the lowest one.

Keywords: Total Factor Productivity; Commercial Bank; Banking Sector; Thailand.

1. INTRODUCTION

Commercial banks have long been considered as the most important financial intermediaries in
Thailand. In 2009, more than 7.1 trillion baht of deposits or deposits equivalent was accepted
by Thailand’s commercial banks. This figure was approximately accounted for 79 percent of
Thailand’s gross domestic product in 2009 (Bank of Thailand, 2010). They are also the most
crucial source of loans. In 2009, commercial banks provided lending more than 7.8 trillion
baht, accounting roughly for 87 of the GDP in that year (Bank of Thailand, 2010). In addition,
based on Bank of Thailand (2010), commercial banks in Thailand accepted more than 4.4 and
1.4 trillion baht of deposits from households and businesses, respectively, while they provided
lending more than 2.3 and 3.6 trillion baht to households and businesses, respectively.
Moreover, commercial banks employed more than 120,000 workers in 2009, creating income
over 86 billion baht for them (Bank of Thailand, 2010). In addition, banking sector was found
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to have the greatest human capital due to the highest mean years of schooling of its employees
which equaled 14 .4 years in 2009 (National Statistical Office, 2012).

Since commercial banks are the primary source of deposits, loans and employment for the
nation, it is sensible to conclude that the productivity of banking sector is very important
to the national production, consumption and employment and also the financial stability
of households and businesses. That is, if commercial banks are not productive and end up
with insolvency, households will certainly suffer from money loss and financial instability.
Meanwhile, businesses are troubled by illiquidity problem as they will find it far tougher to
obtain credits from commercial banks. Such a problem may cause businesses to downsize
or even end up with bankruptcy. Additionally, as households are facing financial instability
due to the low productivity of commercial banks, they are likely to consume less, causing the
diminishing aggregate demand. Moreover, businesses with illiquidity problem are likely to
downsize and lay off their employees, leading to the rising unemployment. The decreasing
aggregate demand and the rising unemployment will eventually lead the nation to the financial
and economic crisis. These situations were actually happened in Thailand during the economic
crisis in 1997 all because of the low productivity of Thailand’s commercial banks (Sussangkarn
& Vichyanond, 2007).

Prior to the crisis, mainly due to poor governance, most of commercial banks in Thailand
had enormous sub-prime loans (loan of which value exceeds the value of the collateral) and
inappropriate lending (borrowing short term but lending long term) provided to real estate
sector, causing the enormous non-performing loans (NPLs) in banking sector. These problems
caused the productivity of Thailand’s commercial banks to constantly decline, leading to
the insolvency of several commercial banks and finally the financial crisis (Sussangkarn &
Vichyanond, 2007). Moreover, the crisis then caused households to suffer from money loss
and brought the illiquidity problem to businesses so that several businesses ended up with
bankruptcy. This caused the diminishing aggregate demand and the higher unemployment,
leading to the economic crisis at the end (Sussangkarn & Vichyanond, 2007).

The economic crisis is the vital lesson that commercial banks in Thailand need to constantly
promote their productivity in order to prevent such a financial crisis in the future. However,
in order to carry out the appropriate policy formulation and implementation to promote their
productivity in both short and long runs, it is very necessary for commercial banks to have the
information about the situations regarding their productivity and its determinants. That makes
the study on the productivity of commercial banks very important because it provides the
useful insight regarding their productivity, enabling the appropriate policies and their higher
productivity.

Consequently, this study aims to examine the total factor productivity growth, which measures
output growth caused by productivity growth of all inputs of production, of 14 commercial
banks in Thailand during 2000 — 2009 by employing growth accounting equation (Bernanke
et al., 2008) and to investigate the determinants of the total factor productivity growth of
these commercial banks with the primary objective to shed more light on the productivity of
Thailand’s commercial banks. In this study, only full service banks registered in Thailand are



Supachet Chansarn 217

included. The second section in the paper will present the literature review, thereafter data and
sources and analytical method will be explained in the third and fourth section, respectively.
Empirical results and discussion will be presented in the fifth and sixed section, respective,
whereas the last section summarizes the study.

2. LITERATURE REVIEW

Total factor productivity (TFP) is generally defined as a measure of the overall effectiveness
with which the economy uses capital and labor to produce output (Bernanke et al., 2008). As
this term is applied to the case of commercial banks, TFP is defined in this study as a measure
of the overall effectiveness with which the commercial banks utilize inputs to produce output.
Based on this definition of TFP, TFP growth simply measures output growth which is caused
by productivity growth of all inputs of production. In other words, it measures output growth
which cannot be explained by inputs growth (Bernanke et al., 2008). Additionally, TFP growth
reflects the better management quality and the technological progress of commercial banks,
enabling them to produce more output with the same amount of inputs (Chansarn, 2007).

TFP growth can be measured by various techniques. According to the literature review,
Malmquist productivity index is one the most popular technique to measure TFP growth. Such
index is mostly estimated by Data Envelopment Analysis (DEA)'. This technique was utilized
to measure TFP growth of commercial banks in several countries such as Thailand (Lightner
& Lovell, 1998; Sufian, 2011a; Ngo & Nguyen, 2012), Turkey (Isik & Hassan, 2003), France,
Germany, Italy, United Kingdom (Fiordelisi & Molyneux, 2010), Malaysia (Sufian, 2011b)
and India (Sanyal & Shankar, 2011). Additionally, several new and more advanced methods
were developed to compute Malmquist productivity index. For example, bootstrap Malmquist
productivity was employed by Matthews & Zhang (2010) to investigate China banking
sector’s TFP growth whereas generalized Malmquist productivity index was employed by
Rezitis (2008) in case of Greek banks.

The standard DEA model was also employed to investigate the productivity growth of
commercial banks. For example, Sufian & Habibullah (2010) employed BCC DEA model
with the assumption of variable return to scale to measure productivity of commercial banks in
Thailand during 1999 — 2008 while Ngo & Nguyen (2012) employed CCR DEA model with the
assumption of constant return to scale to investigate productivity of banks in Thailand during
2007 — 2010. The input slack-based productivity index is another non-parametric technique
to investigate TFP growth which employed by Chang et al. (2012). Furthermore, the financial
ratio was also employed to measure the productivity of commercial banks (Chotigeat, 2008).

Based on the literature review, growth accounting framework is also widely adopted to
measure TFP growth. For instance, Chansarn (2007) employed growth accounting framework

! Data Envelopment Analysis (DEA) is a non-parametric analytic technique for analyzing the relative efficiency of decision making
units (DMUs), having the same multiple inputs and multiple outputs. It compares the relative efficiency of DMUSs as benchmark and
by measuring the inefficiencies in input combinations in other DMUs relative to the benchmark (Talluri, 2000). The fundamental
concept of DEA is to compare each DMU with the best practice DMU. Such a DMU will be assigned the efficiency score of 1 or 100
percent. Any commercial banks with the less than 1 efficiency score is said to be inefficient (Chansarn, 2008).
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to measure TFP growth of Thai banking sector during 1998 — 2004 while Athanasoglou et al.
(2009) utilized growth accounting framework to measure TFP growth of Greek banks during
1990 —2006. In addition, growth accounting framework was employed to measure TFP growth
in several studies such as OECD (2001), Uppenberg & Strauss (2010) and Moro & Nuno
(2012). Besides growth accounting framework, productivity growth also can be estimate by
Stochastic Frontier Analysis (SFA) (Margono et al., 2010) and by a new and advanced output
distance function (Rangkakulnuwat & Wang, 2011). Other parametric techniques were also
proposed by Nakane & Weintraub (2005) and Fung & Cheng (2010).

Furthermore, there have been several studies focusing on the determinants of productivity
growth of commercial banks (Girardone et al., 2004; Havrylchyk, 2006; Kosmidou et al.,
2007; Delis & Papanikolaou, 2009; Kirkpatrick et al., 2008; Sufian, 2009; Tecles et al., 2010).
They found that the productivity of commercial banks was generally determined by liquidity
as measured by the ratio of total loans to total assets, loan quality as measured by the ratio non-
performing loans to total loans, asset quality as measured by the ratio of loan loss provision
to total loans, management quality as measured by the ratio of non-interest expenses to total
assets, diversification as measured by the ratio of non-interest incomes to total assets and
capital adequacy as measured by the ratio of owners’ equity to total assets. Moreover, Sufian
& Habibullah (2010) and Sufian (2011a) found that productivity of commercial banks in
Thailand was determined by total asset in logarithm form, ratio of loan loss provision to total
loans, ratio of non-interest income to total assets, ratio of non-interest expense to total assets
and ratio of owners’ equity to total assets.

In case of Thailand, several studies focusing on TFP of commercial banks have been found.
That is, Lightner & Lovell (1998) and Sufian (2011a) employed Malmquist productivity index
for measuring TFP growth of banks in Thailand during 1989 — 1994 and 1999 — 2008, whereas
Ngo & Nguyen (2012) employed both Malmquist index and DEA model to measure TFP
growth of Thai banking sector during 2007 — 2010. Additionally, Chansarn (2007) utilized
the growth accounting framework to measure TFP growth of commercial banks in Thailand
during 1998 — 2004 while Sufian & Habibullah (2010) utilized DEA to measure TFP growth of
banks in Thailand during 1999 — 2008. There was also the study of Rangkakulnuwat & Wang
(2011) that employed output distance function to investigate TFP growth of Thai banks during
1999 — 2008.

According to the literature review regarding TFP of commercial banks in Thailand, we
found several research gaps in the existing studies to be filled up. First of all, several studies
(Lightner & Lovell, 1998; Chansarn, 2007; Rangkakulnuwat & Wang, 2011; Ngo & Nguyen,
2012) focused only on the measurement of TFP growth but did not examine its determinants,
given the fact that the insight regarding the determinants of TFP growth is very important
to come across the appropriate ways to improve their productivity. In addition, several
studies (Lightner & Lovell, 1998; Sufian & Habibullah, 2010; Sufian, 2011a) investigated
TFP growth of domestic commercial banks and foreign bank branches altogether despite
the fact that domestic commercial banks and foreign bank branches are totally different.
That is, domestic banks have hundreds of branches nationwide but almost all foreign bank
branches have only one branch located in Bangkok. In addition, domestic banks generally
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accept deposits from and provide loans to typical consumers but foreign bank branches
focus on foreign businesses located in Thailand. Moreover, domestic banks are subject to
Bank of Thailand’s monetary policies but foreign bank branches are not. Such problem is
also found in the study of Ngo & Nguyen (2012) that included domestic commercial banks,
foreign bank branches and specialized financial institutions. The problem in this study is that,
unlike commercial banks, specialized financial institutions are completely controlled and often
intervened by the government, causing it not appropriate to compare typical commercial banks
with such financial institutions. The inclusion of commercial banks, foreign bank branches and
specialized financial institutions in the studies leads to the question regarding the validity of
productivity of commercial banks in Thailand as suggested in these studies.

Due to these research gaps, this study aims to measure TFP growth of commercial banks in
Thailand and also examine its determinants. Additionally, only full service commercial banks
which are registered in Thailand are included in the study, excluding foreign bank branches
and specialized financial institutions. In terms of the measurement, this study employs growth
accounting equation to measure TFP growth of commercial banks because this technique is
the absolute measurement of TFP growth whereas Malmquist productivity index computed by
DEA is the relative measurement. More clearly, relative measurement compares productivity
of each commercial bank against the best practice banks within the sample, causing it very
sensitive to outliers and to change as new banks are added to the sample (Fu & Heffernan,
2007). Consequently, this study will fill the research gaps in the existing studies and provide
more useful insight regarding TFP growth of commercial banks which benefits the policy
formation and implementation to improve their productivity.

3. DATA AND METHODOLOGY

This study relies on the unbalanced panel data of 14 full service commercial banks registered
in Thailand as reported by Bank of Thailand (2010) during 2000 — 20092, totally 107 firm-
years. They are divided into three groups according to their size®. There are four large banks,
including Bangkok Bank, Krung Thai Bank, Kasikorn Bank and Siam Commercial Bank.
There are four medium banks, including Bank of Ayudhya, TMB Bank, Thanachart Bank and
Siam City Bank. Finally, there are six small banks, including Kiatnakin Bank, CIMB Thai
Bank*, Tisco Bank, UOB Bank, Standard Chartered Bank (Thai) and ICBC Thai Bank?.

2 Data of Thanachart Bank cover 2003 — 2009 since it started operating as commercial bank in 2002. Data of Kiatnakin Bank, Tisco
Bank and ICBC Thai Bank cover 2006 — 2009 since they started operating as commercial bank in 2005. Data of UOB Bank cover
2006 — 2009 since it started operating as UOB Bank in 2005 after the merger between UOB Rattanasin Bank and Asia Bank. Finally,
data of Standard Chartered Bank (Thailand) cover 2006 — 2009 since it started operating as Standard Chartered Bank (Thai) in 2005
after the merger between Standard Chartered Bangkok Branch and Standard Chartered Nakornthon Bank in 2005.

Large bank includes commercial banks with market share of total assets not less than 10 percent, medium bank includes commercial
banks with market share of total assets not less than percent but less than 10 percent and small bank includes commercial banks with
market share of total assets less than 3 percent (Bank of Thailand, 2010).

* CIMB Thai Bank is formerly Bank Thai. It was acquired by CIMB Bank Berhad of Malaysia and became CIMB Bank on May 4,
2009.

> ICBC Thai Bank is formerly Asian Credit Bank. It was acquired by Industrial and Commercial Bank of China on July 8,2010.



220 Total Factor Productivity of Commercial Banks in Thailand

Data used to measure TFP growth of commercial banks in Thailand include total revenues,
property, premise and equipment expenses, personnel expenses, interest expenses and
consumer price indices. In addition, data utilized to investigate the determinants of TFP growth
include total loans, total assets, non-performing loans, loan loss provisions, non-interest
expenses, non-interest incomes, net profit and owners’ equity. All data except consumer price
indices, which are obtained from the Ministry of Commerce, are extracted from the statements
of financial position and the statements of comprehensive income as reported in the annual
reports of each commercial bank.

This study examines TFP growth of commercial banks under the production approach which
reflects the way of evaluating the productivity of commercial bank as profit maximizing
entities which utilize inputs to generate outputs (Chansarn, 2008). The analytical method in
this study is divided into two sections. The first section explains to method to measure TFP
growth of commercial banks in Thailand whereas the latter presents the method to examine
its determinants.

3.1. The Analysis of Total Factor Productivity Growth of Commercial Banks in Thailand

Based on the literature review (Havrylchyk, 2006; Fu & Heffernan, 2007; Chansarn, 2008),
output of commercial banks is measured by total revenues whereas their inputs include (1)
capital as measured by property, premise and equipment expenses, (2) labor as measured by
personnel expenses and (3) funding as measured interest expenses. Additionally, the growth
accounting equation modified from Bernanke et al. (2008) is utilized to calculate the TFP
growth rate as the following formula.

AQ _ AA  AK AL AE (1
Q A K L E

where Q= total revenues
= property, premise and equipment expenses
= personnel expenses

E = interest expenses

= total factor productivity (TFP)

o = elasticity of total revenues with respect to property, premise and equipment
expenses, indicating percentage change of total revenues as property, premise
and equipment expenses change by one percent

= elasticity of total revenues with respect to personnel expenses, indicating
percentage change of total revenues as personnel expenses change by one
percent

v = elasticity of total revenues with respect to interest expenses, indicating
percentage change of total revenues as interest expenses change by one percent

Additionally, total revenues and all expenses are in real term as deflated by consumer price
index (CPI), of which the base year is 2007. CPI is utilized to calculate real variables in this
study thanks to the focus on purchasing power.
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Based on the equation (1) above, growth of the total revenues is caused by (1) the growth of
inputs, including property, premise and equipment expenses, personnel expenses and interest

AK
— +
K

growth rate can be calculated by the following equation.

expenses ( o § % +y AFE ) and (2) the TFP growth ( AXA ). Therefore, the TFP

AA _ AQ AK AL AE 2)

A
Based on the equation (2), the growth rate of total revenues ( EQ ), the growth rate of
. . AK
property, premise and equipment expenses ( X ), the growth rate of personnel expenses

( % ) and the growth rate of interest expenses ( % ) can be calculated from the available

data of commercial banks. However, the elasticity of total revenues with respect to property,
premise and equipment expenses, personnel expenses and interest expenses (o, 5 and y) can
be calculated by employing the Cobb-Douglas production function (Athanasoglou et al., 2009;
Fung & Cheng, 2010) as the following.

Q =AK “LFEY 3)

However, the Cobb-Douglas production function above is not linear, as a result it is linearized
by being converted into natural logarithm form. Moreover, dummy variables for commercial
banks and years are added into the equation as well in order to analyze the differences of TFP
growth among different commercial banks and years. The equation to be estimated is present
as the following.

13 9
InQ=InA+alnK +BInL+yInE+ X B + 21 W, +u “)
i=1 ' =

where B, = dummy variable for commercial bank i,i=1,2,3,....,13
Standard Charted Bank (Thai) is assigned as the base commercial bank since
it is the smallest bank in terms of total assets which is not listed in the Stock
Exchange of Thailand.
W.= dummy variable for yearj,j=1,2,3,....,9
Year 2000 is assigned as the base year.

After the equation (4) is already estimated, the elasticity of total revenues with respect to
property, premise and equipment expenses, personnel expenses and interest expenses (a., p and
v) will be obtained as the regression coefficients of premise and equipment expenses (InK),
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personnel expenses (InL) and interest expenses (InE). Thereafter, the TFP growth rate of each
bank in each year period will be calculated by employing the equation (2) presented above.
Then, the total factor productivity of 14 commercial banks will be discussed. They include
(1) Bangkok Bank, (2) Krung Thai Bank, (3) Siam Commercial Bank, (4) Kasikorn Bank, (5)
Bank of Ayudhya, (6) TMB Bank, (7) Siam City Bank, (8) CIMB Thai Bank, (9) Thanachart
Bank, (10) Tisco Bank, (11) Kiatnakin Bank, (12) ICBC Thai Bank, (13) UOB Bank and (14)
Standard Chartered Bank (Thai).

3.2. The Analysis of the Determinants of Total Factor Productivity Growth of Commercial
Banks in Thailand

This section examines the determinants of TFP growth of commercial banks by utilizing
the multiple regression analysis to analyze the relationship between TFP growth rate of
commercial banks and the explanatory variables. The regression function to be estimated is as
the following.

7
y=b0+blxl+b2x2+i=§i CW,+ (®)]

where 1i=1,2,3,...,7
The details of each variable are presented in Table 1.

4. EMPIRICAL RESULTS
4.1. Descriptive Statistics of Commercial Banks in Thailand

Table 2 summarizes the descriptive statistics of commercial banks in Thailand during 2000
—2009. The findings reveal that small, medium and large commercial banks in Thailand are
vastly different. That is, large banks, on average, had roughly 5 times greater total revenues,
property, premise and equipment expenses, personnel expenses and interest expenses than
small banks and about 3 times greater than medium banks. However, as looking at the growth
rate of total revenues and all inputs, the findings reveal that medium banks had the highest
average growth rate of total revenues during the study period, while those of small and
large banks are very close. In addition, large banks also had the lower average growth rate
of property, premise and equipment expenses and personnel expenses than both small and
medium banks. Furthermore, medium banks were found to have the positive average growth
rate of interest expenses while both small and large banks had the negative average growth rate
of interest expenses during the study period.

4.2. Total Factor Productivity Growth of Commercial Banks in Thailand
The results from the regression analysis of equation (4) are presented in Table 3. The findings

reveal that the estimated equation is statistically significant at 5 percent level with the F-stat
of 301.10. The coefficient of determination (R-Squared) equals 0.989, implying that the
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Table 3: Statistical Results from the Multiple Regression Analysis of Equation (4)
Variable Label Coefficient Std. Error Standardized t-Statistic =~ P-Value
Coefficient
Constant  Constant 3.453* 0.764 - 4518 0.000
InK Property, premise and 0.147%%* 0.079 0.174 1.872 0.065
equipment expenses

InL Personnel expenses 0.321% 0.091 0.345 3.525 0.001
InE Interest expenses 0.408* 0.087 0.378 4.691 0.000
B, Bangkok Bank 0.163 0.132 0.051 1.231 0.222
B, Krung Thai Bank 0.061 0.110 0.019 0.553 0.582
B, Siam Commercial Bank 0.151 0.120 0.048 1.259 0.212
B, Kasikorn Bank 0.089 0.119 0.028 0.748 0.456
B, Bank of Ayudhya -0.148 0.108 -0.047 -1.364 0.176
B, TMB Bank -0.166 0.105 -0.052 -1.585 0.117
B, Siam City Bank -0.152 0.099 -0.048 -1.539 0.128
B, CIMB Thai Bank -0.378* 0.100 -0.119 -3.768 0.000
B, Thanachart Bank -0.162 0.112 -0.043 -1.451 0.151
B, Tisco Bank -0.315% 0.105 -0.065 -3.001 0.004
B, Kiatnakin Bank -0.047 0.101 -0.010 -0.466 0.643
B, ICBC Thai Bank -0.404* 0.119 -0.083 -3.388 0.001
B, UOB Bank -0.335% 0.084 -0.069 -3.983 0.000
W, Year 2001 0.086 0.058 0.025 1.498 0.138
LA Year 2002 0.173* 0.062 0.049 2.788 0.007
A Year 2003 0.254%* 0.075 0.077 3.382 0.001
w, Year 2004 0.334%* 0.108 0.101 3.091 0.003
W, Year 2005 0.366%* 0.107 0.110 3428 0.001
W, Year 2006 0.298%** 0.070 0.109 4.240 0.000
W, Year 2007 0.285%* 0.077 0.104 3.690 0.000
W, Year 2008 0.261%* 0.094 0.096 2.766 0.007
W, Year 2009 0.305%* 0.127 0.111 2397 0.019

Observations 107

F-Statistic for overall significance 301.10%*

R-square 0.989

P-Value for overall significance 0.000

Notes: Dependent variable is InQ (total revenues in natural logarithm form); *indicates statistical
significance at 5 percent level and ** indicates statistical significance at 10 percent level.

regression equation can explain the variation in total revenues of commercial banks by 98.9
percent. In addition, we find that the regression coefficient of property, premise and equipment
expenses is significant at 10 percent level where those of personnel expenses and interest
expenses are significant at 5 percent level. As looking the dummy variables of commercial
banks, the findings reveal that only dummy variables of CIMB Thai Bank, Tisco Bank, ICBC
Thai Bank and UOB Bank are significant at least 10 percent level. Moreover, dummy variables

of every year, except year 2001, are significant at least 10 percent level.
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Based on the estimated equation presented in Table 3, the elasticity of total revenues with
respect to property, premise and equipment expenses ( ¢ ) equals 0.147, indicating that one
percent increase in property, premise and equipment expenses will lead to 0.147 percent
increase in total revenues of commercial banks. The elasticity of total revenues with respect
to personnel expenses ( ) equals 0.321, indicating that one percent increase in personnel
expenses will lead to 0.321 percent increase in total revenues of commercial banks. Finally, the
elasticity of total revenues with respect to interest expenses ( v ) equals 0.408, indicating that
one percent increase in interest expenses will lead to 0.147 percent increase in total revenues
of commercial banks. Consequently, the sum of the elasticity of total revenues with respect to
these three expenses (o + 3 + v ) equal 0.876, indicating that commercial banks in Thailand,
in average, operate at decreasing return to scale.

In addition, ICBC Thai Bank had the lowest TFP during 2000 — 2009, followed by CIMB
Thai Bank, UOB Bank and Tisco Bank, whereas the other 10 commercial banks had a bit
higher TFP than these four banks. However, there is no statistically significant evidence that
TFP of the other 10 commercial banks are different. Furthermore, based on the regression
coefficients of dummy variables of years, TFP of commercial banks in Thailand was constant
during 2001 — 2002. Thereafter, TFP of commercial banks constantly increased during 2002
— 2006 before it continually declined during 2007 — 2008. Nevertheless, TFP of commercial
banks in Thailand increased again in 2009.

Thereafter, the elasticity of total revenues with respect to all three expenses and the growth
rates of total revenues and all three expenses are used to calculate TFP growth rates of 14
commercial banks in Thailand during 2000 — 2009 based on the Equation (2). TFP growth
rates of these 14 commercial banks during the study period are presented in Table 4. The
findings reveal that the TFP growth rates of overall commercial banks in Thailand during 2000
— 2009 were very volatile. That is, the average TFP growth rates of overall commercial banks
ranged from -13.35 to 10.06 percent per annum.

During 2000 — 2001, the average TFP growth rate of commercial banks equaled 10.06 percent
per annum. This figure was the highest average TFP growth rate during the study period.
Nevertheless, commercial banks in Thailand cannot be considered highly productive during
this period since this very high average TFP growth rate was strongly influenced by the
extremely high average TFP growth rates of Siam City Bank and CIMB Thai Bank which
equaled 21.29 and 68.08 percent per annum, respectively, whereas the average TFP growth
rates of the other banks (except Krung Thai Bank and TMB Bank) were very low or even
negative. These findings imply the very high volatility of TFP growth of commercial banks.

The average TFP growth rate of commercial banks slightly decreased to 9.61 percent per
annum with the lower standard deviation during 2001 — 2002. However, it is reasonable to
conclude that overall commercial banks in Thailand had the higher TFP growth in comparison
to the period 2000 — 2001 because almost all commercial banks had the positive TFP growth
rates during this period. Although the average TFP growth rate of commercial banks decreased
to 5.09 percent per annum during 2002 — 2003, they, on average, were still considered
impressively productive since 7 out of 8 commercial banks during this period had the positive
TFP growth rates and the volatility of TFP growth rates became lower.
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During 2003 — 2004, Thanachart Bank was added into the sample banks. The findings reveal
that during this period the average TFP growth rate gradually increased to 5.38 percent per
annum. Thereafter, the average TFP growth rate declined to 3.05 percent per annum during
2004 —2005. Only three banks, including Siam Commercial Bank, TMB Bank and Siam City
Bank, had the negative TFP growth rates during this period. The coup d’etat which happened
in 2006 severely affected the TFP growth of commercial banks in Thailand, causing the
average TFP growth rate during 2005 — 2006 to become negative at -13.35 percent per annum.
Additionally, 7 out of 9 banks had the negative TFP growth rates during this period.

There were 14 commercial banks in the study during 2006 —2007. We find that the TFP growth
of commercial banks in Thailand during this period was higher than the previous period but
still negative at -1.83 percent per annum. Moreover, 7 out of 14 banks still had the negative
TFP growth rates. Unfortunately, the global financial crisis stemming from the sub-prime
mortgage loans in real estate business in the US in 2007 caused the TFP growth of commercial
banks in Thailand to decrease again during 2007 — 2008 when the average TFP growth rate
decreased to -3.19 percent per annum. The findings also show that 10 out of 14 banks had
the negative TFP growth rates. Finally, the average TFP growth rate of commercial banks in
Thailand became positive at 1.99 percent per annum during 2008 — 2009 when only 4 banks
had the negative TFP growth rates.

As considering the TFP growth of individual commercial bank, during 2006 — 2009 when
all 14 commercial banks were included in the analysis, Tisco Bank, which is small bank, is
considered to have the highest TFP growth during this period thanks to its average TFP growth
rate of 10.40 percent per annum. Siam Commercial Bank, which is large bank, is ranked the
second thanks to its average TFP growth rate of 3.99 percent per annum, followed by Kasikorn
Bank and ICBC Thai Bank which had the average TFP growth rates of 3.01 and 1.96 percent
per annum, respectively. Standard Chartered Bank (Thai) and UOB Bank, which are small
banks, also had the positive average TFP growth rates during this period which equaled 1.45
and 0.83 percent per annum.

In addition, the other eight commercial banks were found to have the negative average TFP
growth rate during 2006 — 2009. First of all, Bangkok Bank, which is large bank, had the
negative TFP growth rate of -0.20 percent per annum during this period whereas the other
large bank, Krung Thai Bank, had the negative TFP growth rate of -4.98 percent per annum.
As looking at medium banks, the findings reveal that all four medium commercial banks had
the negative TFP growth rates during 2006 — 2009. That is, Bank of Ayudhya had the average
TFP growth rate of -4.78 percent per annum whereas that of TMB Bank equaled -4.31 percent
per annum.

In addition, Siam City Bank and Thanachart Bank also had the negative average TFP growth
rates of -1.64 and -2.96 percent per annum, respectively. Finally, CIMB Thai Bank and
Kiatnakin Bank were found to have the average TFP growth rate lower than -5 percent per
annum during 2006 — 2009. That is, CIMB Thai Bank had the average TFP growth rate of
-6.94 percent per annum whereas Kiatnakin Bank had the average TFP growth rate of -9.97
percent per annum.
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4.3. Determinants of Total Factor Productivity Growth of Commercial Banks in Thailand

Table 5 summarizes the analysis of the determinants of TFP growth of commercial banks

in Thailand.

Based on the results presented in this Table, there appears to be neither

Multicollinearity problem nor Autocorrelation problem. Additionally, the findings reveal that
the regression equation is statistically significant at 5 percent level with F-Stat of 2.686 and it
can explain the variation in TFP growth rate of commercial banks by 22.6 percent thanks to
the coefficient of determination (R-Squared) equal to 0.226.

Table 5: Results from the Analysis of the Determinants of TFP Growth Rate of Commercial

Banks in Thailand

Variable Coefficient Std. Error Standardized P-Value VIF
Coefficient
Constant -4.299 12.492 - 0.732 -
X, -7.763%* 4.625 -0.251 0.097 2.399
X, -13.447* 4.874 -0.443 0.007 2.760
W, 0.344% 0.149 0.272 0.024 1.496
w, -0.045 0.349 -0.016 0.898 1.752
W, -0.360 0.495 -0.098 0.469 1.952
w, -4.705* 2.303 -0.226 0.044 1.317
W, 15.036* 3.786 0.469 0.000 1.494
W, 0.443 0915 0.055 0.630 1.389
W, -1.555* 0475 -0.384 0.002 1.475
Observations 93
F-Statistic for overall significance 2.686*
Durbin-Watson Statistics 1.818
R-square 0.226
P-Value for overall significance 0.009
Notes: (1) Dependent variable is TFP growth rate (y)

(@)
3

“

* indicates the statistical significance at 5 percent level and ** indicates the statistical
significance at 10 percent level

x, = 1 for medium commercial bank, x, = 1 for large commercial bank, w, = liquidity as
measured by the ratio of total loans to total assets, w, = loan quality as measured by the
ratio of non-performing loans to total loans, w, = asset quality as measured by the ratio
of loan loss provision to total loans, w, =management quality as measured by the ratio of
non-interest expenses to total assets, w, = diversification as measured by the ratio of non-
interest incomes to total assets, w, = profitability as measured by the ratio of net profit to
total assets and w., = capital adequacy as measured by the ratio of owners’ equity to total
assets

The lower critical value of Durbin-Watson test (DL) at 5 percent level with 93 observations
and 9 explanatory variables is 1.4573 (Stanford University, 2010), implying that 4 - D/
equals to 2.5427.
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Based on Table 5, there are only six explanatory variables which significantly determine TFP
growth rate at least 10 percent level. They include the dummy variable for medium bank,
the dummy variable for large banks, liquidity as measured by the ratio of total loans to total
assets, management quality as measured by the ratio of non-interest expenses to total assets,
diversification as measured by the ratio of non-interest incomes to total assets and capital
adequacy as measured by the ratio of owners’ equity to total assets. Firstly, the regression
coefficient of dummy variable for medium bank (x,) is -7.763, implying that medium banks, on
average, are less productive than small banks. Their average TFP growth rate is 7.763 percent
lower than that of small banks. Moreover, the regression coefficient of dummy variable for
large bank (x,) is -13.447, implying that large banks, in average, are also less productive than
small banks. Their average TFP growth rate is 13.447 percent lower than that of small banks.

The regression coefficient of liquidity (w,) is 0.344, implying that the ratio of total loans to
total assets is positively related to TFP growth rate of commercial banks as measured. That
is, one percent increase in the ratio of total loans to total assets will lead to 0.344 percent
increase in TFP growth rate. In other words, commercial banks on average are likely to be
more productive if they have lower liquidity. Moreover, the ratio of non-interest expenses
to total assets, which represents management quality, is negatively related to TFP growth
rate of commercial banks due to its regression coefficient (w,) of -4.705. As a result, one
percent increase in the ratio of non-interest expenses to total assets will lead to 4.705 percent
decrease in TFP growth rate. In other words, commercial banks on average are likely to be
more productive if they have higher management quality.

Diversification as measured by the ratio of non-interest incomes to total assets is positively
related to TFP growth rate of commercial banks thanks to its regression coefficient (w,) which
equals 15.306. This figure implies that TFP growth rate of commercial banks tends to increase
by 15.036 percent as the ratio of non-interest incomes to total assets increases by one percent.
In other words, commercial banks on average are likely to be more productive if they are more
diversified. Nevertheless, capital adequacy as measured by the ratio of owners’ equity to total
assets is negatively related to TFP growth rate of commercial banks. Its regression coefficient
equals -1.555, indicating that one percent increase in the ratio of owners’ equity to total assets
will lead to 1.555 percent decrease in TFP growth rate. As a result, commercial banks on
average are likely to be less productive if they have higher capital adequacy.

After considering the standardized coefficients, we find that diversification has the greatest
influence on TFP growth rate of commercial banks because its standardized coefficient is the
highest among other determinants, equal to 0.469. It is followed by capital adequacy, liquidity
and management quality of which standardized coefficients equal -0.384, 0.272 and -0.226,
respectively. However, there is no evidence for the influences of loan quality, asset quality and
profitability on TFP growth rate of commercial banks in Thailand.

The analysis of TFP growth rates of 14 commercial banks in Thailand during 2000 — 2009
reveals that TFP growth of most commercial banks was low and volatile. Such situation was
caused by the fact that the growth of their total revenues was lower than the growth of their inputs
of production, including property, premise and equipment expenses, personnel expenses and
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interest expenses. This finding is complied with the previous findings that commercial banks in
Thailand, on average, operated at decreasing return to scale (Chansarn, 2007; Rangkakulnuwat
& Wang, 2011). Therefore, it is possible to conclude that most commercial banks in Thailand
cannot efficiently utilize their inputs to generate total revenues. In addition, the reason that
small commercial banks have the highest TFP growth is that small banks normally have fewer
assets and fewer employees, giving them advantages of the higher management flexibility
and the higher ability to change the scale of production in comparison to medium or large
commercial banks, especially during economic downturn or political unrest.

Commercial banks are likely to be less productive as they have the higher liquidity. The
explanation is that the major businesses of commercial banks in Thailand are accepting deposits
and lending. Thus their major source of funding is deposits which cost them interest expenses
whereas their major source of incomes is interest incomes from lending. As a result, more
lending will certainly lead to the greater revenues and the lower interest burden of deposits,
leading to the higher TFP growth. However, too low liquidity is also undesirable since it may
cause a detrimental impact on the financial stability of commercial banks. Consequently,
creating other sources of incomes to earn the greater non-interest income is suggested in order
to have the greater revenue and avoid liquidity problem. This statement is complied with
the finding that TFP growth of commercial banks is expected to increase as they are more
diversified. That is, the greater diversification will help increase the revenues and lessen the
liquidity risk for commercial banks. Moreover, well diversified commercial banks are more
likely to be less affected by the economic downturn and capable of maintaining their revenues
during the financial and economic crises, leading to the higher TFP growth.

In addition, it is not surprising that the higher management quality will lead to the higher TFP
growth of commercial banks since it implies the higher ability to utilize physical resources
and employees in production so as to minimize non-interest expenses in generating a certain
amount of total revenues. Eventually, the higher capital adequacy causes TFP growth of
commercial banks to decrease. The reason is that the higher capital adequacy implies the
greater proportion of owners’ equity and the lower proportion of liabilities. However, the
major source of bank’s liabilities is deposits which are considered one of the major inputs of
commercial banks. Therefore, as commercial banks take more deposits, implying the greater
proportion of liabilities and the lower owners’ equity, they will have the greater funding,
leading to the higher revenues and the higher TFP growth.

5. CONCLUSION AND RECOMMENDATION

Based on the study results and the concepts of TFP, it seems that the TFP growth of most
commercial banks in Thailand is not really favorable to create the financial stability to the
national economy in the long run because the growth of inputs of most commercial banks
is greater than the growth of output in several years during the study period, implying the
lower TFP. This implies that most of commercial banks struggle of efficiently utilizing their
inputs, including property, premises, equipments, labors and deposits to generate revenues.
Therefore, the authorities, especially the Bank of Thailand, need to acknowledge this situation
and urgently find the appropriate policies to promote the TFP growth of commercial banks in
Thailand both in short and long runs.
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Additionally, at the micro level, commercial banks may utilize the findings from this study
to benchmark their productivity improvement targets. For instance, if the TFP growth rate
of a particular commercial bank is negative at -5 percent, this bank will need to increase its
total revenues by more than 5 percent with the same amount of inputs so that it can have the
positive TFP growth. In summary, based on the findings of the determinants of TFP growth,
this study recommends that commercial banks accept more deposits, provide more credits to
households and businesses, constantly improve management quality and create other sources
of non-interest incomes in order to promote their total factor productivity growth.
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