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Abstract - This paper examines the effects of financial sector reform on Thailand’s bank performance. The data 
envelopment analysis (DEA) model was used to estimate the efficiency of 15 Thai banks during the 2001 – 2014. The results 
indicated that their efficiency declined and mean efficiency before the implementation of the FSMP is statistically 
significantly higher than afterward.  The determinants of bank efficiency are organizational structure, types of deposit-taking 
institutions, and relative loans. 
 
Index terms - Performance, efficiency, financial reform, Thai financial sector, data envelopment analysis 
 
I. INTRODUCTION 
 
The Financial Sector Master Plan (FSMP) comprised 
the financial reform guidelines established afterthe 
financial crisis that erupted in Thailand in 1997.After 
the crisis, the government realized the importance of 
financial sector reform, and the need to increase 
competition from trade liberalization and soften the 
impact of any future economic crises. The FSMP was 
implemented in 2004 ,  with the first phase taking 
effect from 2004  –  2008 , while the second phase 
lasted from 2010 - 2014.  
 
The results of implementing the FSMP impacted 
significantly on Thailand’s banking industry. This 
research aims to analyze bank performance following 
the implementation of financial reforms and examine 
the relationship between banking structures which 
resulted from these reforms and bank performance. 
The period of study covers the years 2001–2014. This 
period was divided into two smaller sub-periods. 
Firstly, the period between 2001 and 2003 is that 
prior to the FSMP implementation, while the second 
period is the post-implementation era, i.e. 2004-2014. 
 
II. LITERATURE REVIEW 
 
The effects of financial sector reform on bank 
performance havelong interested researchers. The 
results of studies are somewhat controversial. Some 
researchers point out that the efficiency of bank 
performance did improve following the reform while 
others stated that no such improvement occurred 
(Uddin & Suzuki, 2011).  Most studies indicated that 
bank performance did actually improve after the 
reform. Isik and Hassan (2003) and Andries, Apetri 
and Cocris (2011) concluded that the reform had a 
positive effect on bank performance. According to 
Andries, Apetri and Cocris, financial sector 
reformsenhanced thecosts associated with 
intermediation, operational performance, and return 
on assets. These results were supported by Uddin and 

Suzuki (2011) who indicated that income efficiency, 
cost efficiency and return on assets increased and 
non-performing loansfell after the implementation of 
financial reform.  Chen, Skully and Brown (2005) 
studied bank efficiency in China between the pre- and 
post-deregulation phases. Results showed that overall 
the efficiency of banks rose after deregulation. They 
also studied the levels of efficiency between different 
types of banks and their results showed that types of 
banks influenced bank efficiency. State-owned banks 
had a high efficiency score and the large and small 
banks appear to have a higher efficiencyscore than 
the medium-sized banks. 
 
In contrast, there are some studies pointing out that 
the reform may also have had negative consequences 
for the finance/banking industry. Meesters et al. 
(2009) indicated that the reform may have in fact 
reduced profit margins and increasedbanks’ financial 
fragility. Hellmann et al. (2000) studied the impact of 
liberalization and banking moral hazard, suggesting 
that the reform increased competition but gave the 
banks freedom to engage in greater risks. The 
consequences were the increase encouragement of 
moral hazard behavior.  
 
In addition, some studies indicate that there is no 
relationship between financial system and reform. 
Hao, Hunter and Yang (2001) examined the 
efficiency of South Korean banks. Their results 
showed that financial deregulation has little or no 
significant effect on bank efficiency, and the findings 
were consistent with those of Ali et al. (2016). They 
indicated there was no significant relationship 
between banking sector reforms and bank 
performance in terms of bank capital, bank deposit, 
bank liquidity and bank asset quality. 
 
II. PERFORMANCE MEASUREMENT 
 
This paper applied the efficiency technique to 
measure bank performance. While there are many 
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techniques to measure efficiency, the data 
envelopment analysis (DEA) model developed by 
Charnes, Coopers, and Rhoades in 1978 has 
beencommonly used to measure bank 
efficiency(Dunyen-Fethi and Pasiouras, 2009). The 
DEA measures efficiency by a ratio of weighted 
outputs to weighted inputs. The DEA applies output 
and input data of the DMU to construct an efficiency 
frontier enveloping the data. The DMU for the best 
practice lies on the frontier and makes use of it to 
establish the benchmark. Other DMU efficiency 
entities are relative to the benchmark. The basic DEA 
model is as follows: 

Max ,
u′y
v ′x  

Subject to  
u′y
v ′x  ≤ 1, 

u , v  ≥ 0 
i, j ≥ 1, 2, 3, … N 
k = 1, 2, 3, … K 

m = 1, 2, 3, … M 
 
From the above formulation, the numbers of solutions 
are infinite. To avoid this problem, the constraint v ′x  
= 1 is added and the multiplier form of the linear 
programming problem is: 

Max  μ ′y  
Subject to  

σ′x = 1 
μ′y − σ′x ≤ 0 
μ , σ  ≥ 0  

i, j ≥ 1, 2, 3, … N 
k = 1, 2, 3, … K 

m = 1, 2, 3, … M 
This formulation replaces the vectors u  and v  with 
μ  and  σ . The dual of this multiplier form can be 
written as follows: 

Min ,  θ  
Subject to  

−y + Y ≥ 0  
θ x − X ≥ 0  

 ≥ 0 
 
Where is a N × 1vector and X  are interpreted as 
the projection of the DMU onto the efficiency 
frontier.  θ  is a scalar which conveys the efficiency 
score of the ith DMU. It varies between zero andone. 
The DMU withθ = 1 is efficient and the DMU with 
θ <  1is inefficient. The above formulation is under 
the assumption of constant returns to scale. This 
assumption is too restrictive and it is only appropriate 
when firms are operating at their best. Banker, 
Charnes, and Cooper (1984) relaxed the assumption 
from constant returns to scale to variable returns to 
scale. Under the assumption of variable returns to 
scale, a constraint is added, i.e. N1 = 1 (where N1 
is an N × 1 vector of one). This paper applied the 

DEA model under both the constant and variable 
returns to scale. Inputs and outputs of banks’ 
operations are necessary for applying the model. This 
study specified the inputs and outputs using an 
intermediation approach which views the banks as 
intermediaries that transfer funds from savers to 
borrowers(Sealey and Lindley, 1977). The inputs 
were specified as deposits, fees and service expenses 
and operating expenses. The outputs were specified 
as total loans, investments and fees and services. The 
mean efficiency for the periods before and after the 
FSMP’s implementation was calculated in order to 
compare these periods. This was done using 
theMann-Whitney U test. 
 
IV. DETERMINANTS OF BANK 
PERFORMANCE 
 
The generalized least squares (GLS) regression was 
used to investigate the relationship between the 
effects of reform on the banking system. The model 
that serves to examine the relationship between bank 
efficiency and banking structures has been developed 
as: 

 

 
Where 
∝    =Constant term 
Y    =   Efficiency score of ith banks in the year t. 
D  =   Dummy variables for banking structures;  
ownership structure, organizational structure 
and types of deposit-taking financial 
   institution 
I     =   Interaction term 
B =Bank level variables which affect  
bank performance 
M   =   Macroeconomic level variables which affect  
bank performance 
ε    =   Error term 
 
A summary of the exploratory variables and their 
definitions is shown in Table 1. 
 
V. EMPIRICAL RESULTS 
 
The mean efficiency for Thai banks calculated under 
both constant and variable returns to scale is shown in 
Figure 1.  The results reveal high average efficiency 
for Thai banks, and the average score under the 
constant returns to scale assumption is 0.9365. The 
average score under the variable returns to scale 
assumption is 0.9745. Comparing between both 
assumptions of returns to scale, the score estimated 
under the assumption of variable returns to scale 
(VRS) is higher than the constant returns to scale 
(CRS) assumption. However, under both assumptions 
the mean efficiency over the study period revealed a 
decreasing trajectory. The efficiency scores are high 

푌푖푡 =∝ + 훽푘퐷푖푡 + 훽푙퐼푖푡

푙=푙

푙=1

+
푘=퐾

푘=1

훽푗퐵푖푡 +
푗=퐽

푗=1

훽푗푀푖푡

푚=푚

푚=1

+ 휀푖푡  
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and consistent before the implementation of the 
FSMP but start to fall and vary afterward. In fact, our 
study shows that efficiency began declining after the 
implementation and the lowest level of efficiency was 
recorded in 2011, recovering in 2012 but falling again 
in 2013. 
 

 
Table 1 

 
Figure 1: Mean efficiency 

 
The mean difference in the efficiency score before 
and after the implementation of the FSMP was 
examined by the Mann-Whitney U test. The results 
show a statistically significant difference in mean 
efficiency before and after the implementation at the 

5 percent level of significance. It can be concluded 
that the FSMP’s introduction resulted in a 
deterioration in bank efficiency in Thailand’s banking 
system.  The generalized least squares regression in 
the fixed effect model was applied to examine the 
relationship between the efficiency score and 
exploratory variables. The regression results are 
shown in Table 2. The results revealed that 
organizational structure and types of deposit-taking 
institutions did wield a significant effect on bank 
efficiency. The banks within a holding company 
structure were less efficient than those banks 
operating under a bank parent structure. The 
commercial banks which provided various financial 
services were less efficient than retail banks. The 
ownership structure did not prove to be significant in 
explaining bank efficiency. The interaction effect 
showed that organizational structure and types of 
deposit-taking institutions made a significant impact. 
The commercial banks within a bank holding 
company were more efficient than retail banks or 
commercial banks with a bank parent structure.  For 
bank characteristics and macroeconomic variables, 
the study results showed that relative loan is the only 
factor affecting banks’ efficiency. Meanwhile the 
macroeconomic factors did not exert any impact on 
their efficiency. 
 
CONCLUSION AND DISCUSSION 
 
The mean efficiency reveals a generally high rate of 
efficiency in Thailand’s banking system over the 
period of study. However, the trend in efficiency 
scores is high and generally consistent before the 
FSMP’s implementation but starts to decline 
afterward. Results show a decrease in bank efficiency 
following the implementation of the FSMP. The 
determinants of bank efficiency are organizational 
structure, types of deposit-taking institutions and 
relative loan.  
It can be concluded that the authorities in charge of 
Thailand’s financial sector should revise the 
government’s policies. They should also ensure more 
prudent measures are in force to avoid the impacts of 
future economic crises on banks’ efficiency. With 
reference to banks’ management practices, Thai 
institutions can increase their market share of loan 
services because the more loans that are provided to 
the banking system, the better bank efficiency will be. 
 

 

 Variable Name Definition 

Banking structure 
variables 

Organizational structure 

 

 

 
 
Ownership structure 

 
 
Types of deposit-taking 
institutions 

 
 

The interaction term 

ORG_TYPE 

 

 

The bank level variables 

Total assets 

Capital ratio 
 

Bank’s deposits to total 
deposits of banking system 

 
 
Bank’s loans to total loans 
of banking system 

 

 

The macroeconomic level 
variables 

Gross Domestic Product 

Inflation rate 

 
 

푂푅퐺_퐷푈푀푀푌푖푡  

 

 
 

 

푂푊푁_퐷푈푀푀푌푖푡 

 

 
푇푌푃퐸_퐷푈푀푀푌푖푡  

 

 

 
 

푂푅퐺_푇푌푃퐸푖푡  

 

 

 

퐴푆푆퐸푇푖푡  

퐶퐴푃퐼푇퐴퐿푖푡 
 

푅퐷퐸푃푖푡  

 

 

 
푅퐿푂퐴푁푖푡  

 

 

 
퐺퐷푃푡  
퐼푁퐹푡 

 

 

Dummy indicating the 
organizational structure of 
each bank 

0 = the bank with bank parent 
structure 

1 = the bank with a bank 
holding company structure 

Dummy indicating the 
ownership of each bank 

0 = domestic-owned bank 

1 = foreign-owned bank 

Dummy indicating the types 
of deposit-taking institution 

0 = retail bank 

1 = commercial bank 

 
The interaction effect between 
organizational structure and 
types of deposit-taking 
institutions 

 
Measured in thousands of baht 

The ratio of equities to total 
assets 

The variable indicates the 
market share of a bank’s 
deposits to total deposits in the 
banking system; formerly the 
proxy of the market share of 
deposit services 

The variable indicates the 
market share of a bank’s loans 
to total loans in the banking 
system; formerly the proxy of 
the market share of loans 
service 

 
Measured in billion Baht 

Headline inflation of rate 

 

 
 White period standard  

errors and covariance 

 
 

CRS 
 

VRS 

Variable 
 

Coefficient 
 

Coefficient 

C  1.4808***  0.9196*** 

   (0.0001)  (0.0000) 

ORGAN_DUMMY  -0.0326***  -0.0058*** 

 
 (0.0040)  (0.0006) 

OWN_DUMMY  -0.0215  -0.0205 
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Table 2 
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 (0.4793)  (0.4231) 

TYPE_DUMMY  -0.1185***  -0.0411* 

 
 (0.0013)  (0.0689) 

ORGAN_TYPE  0.0724*  0.0209 

 
 (0.0574)  (0.3676) 

LOG(TOTAL_ASSETS)  -0.0573  -0.0034 

 
 (0.1778)  (0.7664) 

CAPITAL_RATIO  0.0010  -0.0004 

 
 (0.6350)  (0.5036) 

RELATIVE_DEPOSITS  -0.0040  -0.0056 

 
 (0.4042)  (0.1409) 

RELATIVE_LOANS  0.0124*  0.0080 

 
 (0.0535)  (0.1662) 

LOG(GDP)  0.0683  0.0161 

 
 (0.3157)  (0.5368) 

INFLATION_RATE  -0.0012  -0.0001 

 
 (0.2539)  (0.3600) 

AR(1)  0.5403  0.3686 

 
 (0.0000)  (0.0209) 

R square  0.6780  0.4514 

Prob(F-statistic)  0.0000  0.0000 

Durbin-Watson  2.2137  2.0447 

Note: Figures in parentheses are the probability value of t-statistic.  
**, *** indicate significance  at the 10%, 5% and 1% levels, respectively. 
Source: Author’s calculations 
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