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Abstract

This paper investigates patterns of the externalities related to regional and sectoral
concentration in Southern Thailand. It focuses on the East Coast subregion and Nakhon Si
Thammarat province. It also estimates how these externalities can enhance economic
performance. Data for the paper need to be observed from 15 major sectors. Specialization and
concentration index present by Location Quotient, Herfindahl index, and Krugman Dissimilation
index. Panel data from 2001-2018 were used to assess for the estimation model. The results
show that the service and trade sectors are important, as indicated by the average GPP,
changes of GPP, average percentage change, and output per worker in both the province and
subregion. The province exhibits a strong concentration in its industry and service/trade sectors,
while the subregion is concentrated in the agricultural sector. These results reveal a relative
consistency between the Location Quotient, Herfindahl index, and Krugman Dissimilation index.
This model estimation presents the significance of capital and labor. However, the limitation of
the data that we rely on spans only a short period may the changes in specialization and
concentration limit the paper to make definitive about their effects. We suggest a more approach
for future research that might involve using quasi-experimental methods or expanding the scope
of dependent variables beyond GPP. The policymaker has to still investigate and classify each
province and provincial cluster economy in terms of agglomeration economies and externalities
in comprehensive all dimensions.

Keywords: Provincial clustering, Regional Economic Activity, Economic growth and
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1. Introduction

Thailand’s economic development strategy has focused on spatial decentralization to distribute
economic activity and resources more evenly. This approach was a key part of the National
Economic and Social Development Plan. The Thai Cabinet developed a plan to implement
strategic provinces within the framework of provincial clusters in the ninth plan (2002-2006).
A provincial cluster is defined as a group of provinces linked by economic production, intra-
provincial trade, and investment. The plan includes specific agendas that foster cooperation
among the provinces in the cluster to promote economic and social development through

collective participation.

The Office of the National Economic and Social Development Board (NESDB) established 18
provincial clusters, including three in the Southern region. One notable cluster is the East
Coast Southern subregion, which includes Chumphon, Surat Thani, Nakhon Si Thammarat,

Phatthalung, and Songkhla provinces.

Cluster: The East Coast Southern
Subregion

Chumphon, Surat Thani, Nakhon Si
Thammarat, Phatthalung and Songkhla

= Chumphon
Ranong -
|
= :HT"'F;hang Nea b Nakhon Si Thammarat
ot

J Phuket 5
= Krabi T R Phatthalung
Trang Songkhla
- l — Pattani
Satun

-

Yala Narathiwat

Fig. 1. Map of Thailand Fig. 2. Map of the East Coast subregion

Source: Author’s Compilation
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In the economic context, the definition of a cluster emphasizes three key aspects: proximity
of territory, agglomeration economies resulting from linkages, relationships, or networks, and
advantages from externalities associated with economic activities or industries. These
externalities can include labor pooling, which provides access to skilled labor, and reduced

supply costs, commonly associated with agglomeration economies.

The agglomeration of economic activities within a given spatial proximity can be analyzed
through various lenses, such as specialization, concentration, diversity, and urbanization
economies. The concepts of regional economic analysis highlight how externalities impact
local, regional, and national economies. The New Economic Geography (NEG) theory illustrates
how agglomeration economies influence economic performance, while the Endogenous Growth

Theory explains the role of economies of scale in shaping economic outcomes.

Some literature and empirical studies have examined regional specialization and sectoral
concentration, but there are few studies in Thailand on these topics, particularly regarding
provincial clusters. This study aims to explore specialization and concentration patterns
within the East Coast Southern subregion and assess their impact on local economic
performance. Understanding these dynamics will help policymakers design effective strategies

and programs to enhance economic performance at both provincial and cluster levels.

2. Literature Review

2.1 Regional Specialization and Concentration of Economic Activity

Regional specialization and sectoral concentration are key concepts in location and trade
theory. The literature primarily examines production structures categorized by sector and region.
Aiginger (2006) notes that specialization and concentration are two perspectives on the same

phenomenon, each providing insights into production dynamics but differing in focus.

Specialization arises from differences in employment or value added within specific territories,
such as countries, regions, or provinces. It reaches its highest point (complete specialization)
when one sector dominates all employment or value added in a unit, while it is lowest (no

specialization) when all sectors share equally.
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Concentration measures the variation in the distribution of sectors within a territory. It is at its
maximum (complete concentration) when all employment or value added in one sector is
confined to a single geographic unit and at its lowest (no concentration) when resources are
evenly distributed among many units. Concentration reflects the clustering of economic
activities in specific locations, often driven by resource endowments and the presence of

suppliers and buyers.

Both specialization and concentration are associated with agglomeration economies. Higher
specialization can lead to increased concentration and vice versa. However, Aiginger et al.
(2006) argue that these two aspects of production may diverge when measured accurately.
The indices of specialization and concentration can be quantified using various methods, often
through measures of a territory’s share in value added, employment, or exports. Common
indices include the Location Quotient, Balassa, Herfindahl-Hirschman, Krugman, and

Locational Gini.

2.2 Agglomeration Economies as Externalities for Territory

“Agglomeration economies” often overlap with concepts like industrial districts, industry clusters,
and economic linkages, reflecting the external benefits that enhance regional economic
performance. Externalities can occur within or between industries, as discussed by Meade
(1952), Scitovsky (1954), and Stewart and Ghani (1991). They can be divided into real
externalities (technology) and pecuniary externalities (money). Real externalities involve
technological and production environments, with Meade characterizing them as functions that
incorporate outputs from other firms. Stewart and Ghani identify these as drivers of
economic growth through factors like evolving attitudes, human capital, and technological
advancements. Pecuniary externalities occur through economic interactions and knowledge

diffusion, fostering technological change and local specialization.

The literature on regional specialization often references comparative advantage theory
(Ricardo, 1817) and endowment theory (Heckscher, 1919; Ohlin, 1933). Models focusing on
product differentiation and economies of scale emphasize intra-industry trade over inter-
industry trade, as noted by Marshall (1920) and further developed by Krugman (1991).
Krugman highlights the importance of spatial concentration in industry location decisions,

considering economic scale, transportation costs, and local demand.
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The Core-Periphery model differentiates between well-connected Core regions and more
isolated Periphery regions, emphasizing how location and specialization are influenced by
mobile factors. Resource endowments can enhance a region’s attractiveness for manufactur-
ing, leading to economies of scale and driving agglomeration. Krugman (1991) introduced
centripetal forces (e.g., increasing returns to scale, localization economies) and centrifugal
forces (e.g., scarity of immobile factors, congestion costs) that influence location choices.
Fujita, Krugman, and Venables (1999) expanded this framework to include agglomerating

forces (e.g., economies of scale) and deagglomerating forces (e.g., trade costs).

Debate continues regarding the relationship between regional size and productive
specialization. Fujita et al. (1999) and Fujita and Thisse (2002) argue that larger regions can
support greater specialization, while Ezcurra et al. (2006) suggest that larger regions may
exhibit lower specialization due to increased heterogeneity. Thus, clustering can produce both
positive and negative externalities, such as heightened competition for land and labor and

increased congestion costs.

2.3 Economic Development demonstrate by Agglomeration Economies

Agglomeration economies, externalities, and specialization play crucial roles in driving local
economic growth. Agglomeration economies refer to the benefits firms and individuals
experience when located close to one another, such as reduced transportation costs, easier
access to suppliers and customers, and a shared labor pool (Fujita, Krugman, & Venables,
1999). These benefits lead to increased efficiency, knowledge spillovers, and access to
specialized labor, all of which enhance productivity and innovation (Glaeser, 1999). These
theories emphasize the impact of technology, education, human capital, innovation, and R&D

on economic growth.

Externalities, particularly positive ones, further amplify these effects by facilitating knowledge
spillover (sharing) and networking opportunities among clustered firms (Marshall, 1920).
Specialization, where regions or firms focus on producing specific goods or services, enhances
competitiveness and allows for better resource allocation, enabling firms to leverage their strengths
(Ricardo, 1817). Scale economies, or the cost advantages realized as production increases,
interact with human capital and technology to enhance these growth dynamics (Solow, 1956). A

skilled workforce boosts productivity and supports the adoption of advanced technologies, while
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larger firms can invest in innovation that drives efficiency. Thus, specialization and concentration
can significantly impact local economic growth through these externalities. Together, these
interconnected factors create a robust framework for fostering local economic growth, highlight-
ing the importance of clustering, innovation, and specialization in sustainable development.
Therefore, this study aims to illustrate how specialization and concentration within provincial

clusters can leverage economic activity from externalities to influence economic performance.
3. Data Collection and Methodology
3.1 Data

This paper utilizes secondary data from 2001-2018, including Gross Provincial Product (GPP)
across 15 major sectors, capital, labor, and indices of specialization and concentration
concerning employment in economic sectors. Data on economic activities in these years were
used because some activity sectors were adjusted by the National Economic and Social
Development Office (NESD) and the National Statistical Office (NSO) in 2019 and used in the
following years. The focus is on the East Coast Southern subregion of Thailand, particularly
Nakhon Si Thammarat province. and indices of specialization and concentration. The focus is
on the Economic Structure of the East Coast Southern subregion (the Southern Gulf of
Thailand) and Nakhon Si Thammarat province, particularly within the agricultural, industrial,

and service sectors.

Specialization and concentration pattern are measured using Location Quotient (LQL-,-) Her-
findahl index (Hfand H]:S) and Krugman Dissimilation Index (K},Cand Kj,S) which computed
a number of labor from major sectors. The LQy, chand st index are treated as independent
variables to assess the impact of specialization and concentration on regional economic
performance, utilizing panel data. Sectoral concentration and regional specialization are
evaluated based on employment figures, incorporating both static and dynamic analyses by

comparing indicators across different years.

Usually, the empirical studies in Thailand processed in this field employ indexes such as the
Location Quotient, Herfindahl Index and others. This analysis continues that tradition by em-

ploying these established indicators alongside the Krugman Dissimilation Index(KjCand KjS).
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3.2 Specialization and Concentration Index

1) Location Quotient (LQ)
The Location Quotient (LQ) assesses industry concentration by comparing the employment
share of a sector in a region to its share in a larger reference area. LQ identifies leading
sectors within a region. An LQ greater than one indicates that a sector is a basic industry

significant to the economic base in an area that calculated as follows:

LQiy; = S5;/X; = (xpi/xp)/ (%0 5/)

Where:S; - share of sector j in province p; X; - share of sector j in aggregate level;

X, ; - employment in the sector; j in province p;

PJj

x,, - total employment in province p;

P
x,j - employment in sector; j in region r;

X, -total employment in region r;

2) Herfindahl-Hirschman Index
The Herfindahl-Hirschman index (HD) measures both of concentration (H) and specialization

(#fyand computed as follows:

Hf = 11:1(95) 2 and H = Zjnzl(g;s;) 2

c _ _ s _ _
gij = xij/Z?:lxij = x;;/x; and g —xfj/Z}n:lxij = xy;/%;

Where: H }-C - the Herfindahl index for concentration;
H? - the Herfindahl index for specialization;
i - region; j- sector; X - employment;

;7 - employment in sector j in region {

x
X; - total employment in sector j;
X; - total employment in region f;
gicj - share of region i in the total national value of sector J;

gisj - share of sector j in the total value of region i;

The Herfindahl index expresses increasing with greater specialization and concentration,
reaching a maximum of 1 when a sector is entirely concentrated in one region, or a region is

specialized in a single sector. It reaches its minimum of 1/n and 1/m, respectively, when
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employment is evenly distributed. Note that the Herfindahl Index may be biased toward

larger regions due to its absolute measure.

3) Krugman Dissimilation Index
The Krugman Dissimilarity index (KD) measures either concentration (KJ,-C) and specialization
(K) using formula of the spatial imbalance measure which compares the sectoral or region-
al distribution of the economic activities to the overall average distribution of the aggregate of

economic activities.

Kf =%k, lg5— g1 and Kf =Y 195 — g5l

9 =X /X g9; =X /X
Where: X stands for the total (region) employment;

The Krugman Dissimilarity index ranges from 0 to 2, with 0 indicating identical economic

sector structures and 2 indicating completely different structures.
3.3 Model Specification

The Solow Model (1957), a foundational model in economic growth theory, utilizes an aggre-
gate Cobb-Douglas production function and emphasizes the roles of savings and investment.
This model assumes perfect competition and economies of scale, attributing output growth to
capital accumulation and technological progress. Although it highlighted capital accumulation

and technological progress, it did not fully integrate technology as an explanatory variable.

The New Growth Theory, proposed by Romer (1986), Lucas (1988), and Grossman and
Helpman (1991), shifted focus to technological progress as an endogenous growth determinant
and introduced variables (e.g., education, human capital, and R&D), which influence

technological advancement and economic growth.
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Yie = ApKEL,? 0<af<1 —(A)

Where Y, K;; and Ly, and A; ; are the total product, capital, labor and level of technology
of province 7 at time ¢,

As mentioned above, externalities are the important key component (as explanatory variable
in this paper) that illustrate the operation of the economic activities and their effects on local
economic growth, using panel data from the years 2001-2018. Therefore, the model incorpo-
rates specialization and concentration indices focusing on the LQ;;, K¢ and K to assess with-
in the Cobb-Douglas production function framework. Therefore, this paper applies five models

to assess the impact of specialization and concentration on economic performance.

Model 1: The model without specialization and concentration index
Y, = K&L,P ;0<a,f<1 (1)

Model 2: The model with Location Quotient index (L@,
Ve = KifLie"LQi P 0<afy<1 @

Model 3: the model with Krugman Dissimilation: concentration index(K{
Y, = K§L PRE 1 0<aBy<1 3)

Model 4: The model with Krugman Dissimilation: specialization index (K;3)
Y = KLy PR ;0<a,fr<1 (€3]

Model 5: The model with specialization/concentration index (LQ;;, Kj; and Kj;
Y = KEL 10, K K’ 0<a,B,y,6,0<1 3)

Where:Y;, is denotes as total product of province i at time 7.
K;; and L;;, are denote as the capital and labor of province 7 at time .

LQ;;, K, 5 Kg- are the Location Quotient and Krugman Dissimilation: concentration and
specialization index of province i at time 7.

a, .,y .8 and @ are share of capital, Location Quotient and Krugman Dissimilation:
concentration and specialization index of production.
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4. Finding of the Results

4.1 Economics Structures of the East Coast Southern Subregion (the Southern

Gulf of Thailand as provincial cluster) and Nakhon Si Thammarat Province
Table 1 present the economics structures of average GPP, change between 2001-2018, and
percentage change in GPP and labor force across different economic sectors for the East

Coast Southern Subregion and Nakhon Si Thammarat Province.

Table 1. Economics Structures

Province / Average Average Average Average
Economic Sector ,G,PP Change % Change Labor force Change % Change
(Million Baht)
Nakhon Si Thammarat
- Agric“lt‘u_[al 34,933.84 23,040 5.29 437,880.50 -66,825 0.81
- Iﬂdugtry 35,022.54 11,797 3.23 122,306.28 47,957 312
- Service /Trade 55,594.78 49,529 530 330,625.06 64,099 121
Avg‘ Aggregate 125,551.16 84,366 4.56 890,811.83 45,231 0.87
GPP per Capita 84,367.89 57,188 4.76
Agri. per worker 79,779.39
Indus. per worker | 286,351.12
Serv. per worker 168,150.53
Population (1,000) 1.492.45 -37.50 -0.16
East Coast Southern Subregion
- Agricultural 48,334.10 100,152 6.13 1,055,607 -49.379 0.44
- Industry 13432533 99,958 5.60 247,066 122,656 2.48
- Service /Trade 256.680.20 271,284 6.39 724,417 141,020 1.39
Avg. Aggregaie 439.339.64 471,394 6.04 2,027,090 214297 0.81
GPP per Capita 108,208.48 83,513 5.36
Agri. per worker 45,787.97
Indus. per worker | 543,681.97
Serv. per worker |354.326.58
Population (1,000) 4,946.24 552.48 0.65
Southern Region
- Agricultural 278,420.25 57,266 531 2,248,092.56  -16,083 0.40
- Iudustry 171,326.89 125,853 542 664,761.56 194,553 127
- Service /Trade 520,534.48 635,623 7.30 1,952,484.50 548,374 1.52
Avg. Aggregate 970,281.62 918,742 6.39 4,865,338.61 726,844 0.86
GPP per Capjta 107,922.92 89,131 5.55
Agri. per worker 123,847.33
Indus. per worker | 257.726.83
Serv. per worker 266,601.08
Population (1,000) | ~ 8.895.03 1.204.71 0.80

Source: Author's Compilation
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The indicators of employment growth and GPP per Worker indicate a structural shift from
agriculture toward industry and services. In Nakhon Si Thammarat, industrial employment grew
by 3.12% and service employment by 1.21%, while agricultural labor declined by 0.81%. In
the East Coast Southern Subregion, labor shifts were slightly lower that reflecting ongoing
structural transformation. High GPP per worker in industry and services (up to 543,681.97
Baht) contrasts sharply with low agricultural productivity (45,787.97 Baht), emphasizing the

need for labor reallocation to higher-productivity sectors.

The overall present, the service and trade sectors exhibit the highest values for average GPP,
changes, average percentage change and GPP per worker, while the agricultural sector shows
the lowest values. Notably, although the agricultural sector employs the most labor, it has the
lowest percentage change. This indicates a need for revisions and improvements in produc-

tivity and labor structure within the agricultural sector.
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4.2 Location Quotient patterns of province and subregion

Table 2. Location Quotient (LQ) based on employment data

Nakhon Si Thammarat

East Coast Southern

Economic Sector Subregion
2002 2007 2012 2017 2002 2007 2012 2017
Agriculture 0.88 0.95 0.93 0.96 1.08 1.11 1.15 1.14
-Agriculture, Hunting and
Lo 0.87 0.95 0.93 0.95 1.08 1.11 1.16 1.14
Forestry /Fishing
- Mining and Quarrying 2.15 1.35 0.28 1.46 1.62 1.37 0.16 1.27
Industry 1.19 112 1.15 112 0.90 0.86 0.89 0.95
-Manufacturing 1.09 1.01 0.90 1.06 0.78 0.76 0.70 0.90
-Electricity, Gas and Water
1.05 0.27 1.61 0.88 0.91 0.93 1.26 0.81
Supply
-Construction 1.32 1.28 1.28 1.20 1.08 1.01 1.05 1.05
Service 1.12 1.04 1.06 1.01 0.93 0.91 0.85 0.88
-Wholesale /Refail Trade; 1.06 1.11 1.09 1.06 0.93 0.99 0.91 0.95
Repair of Motor Vehicles ' ' ' ' ' ' ' '
-Hotels and Restaurants 109 097 098 096 1.00 093 095 091
-Transport, Storage
L 1.30 0.73 1.11 0.87 0.52 0.54 0.42 0.48
/Communications
-Financial Intermediation 101 1.06 156 0.80 087 1.02 098 096
-Real Estate, Renting and
. s 1.24 0.98 1.83 0.21 1.02 0.82 1.00 0.69
Business Activities
-Public Administration and
Defence Compulsory Social 132 084 078 094 1.05 0.89 079 085
Security
-Education 1.11 1.28 1.05 1.18 0.98 0.80 0.67 0.77
-Health and Social Work 1.13 1.07 1.25 0.59 1.01 0.89 0.82 0.82
-Other Community, Social
and Personal Services 101 093 111 126 113 097 092 117
Activities
-Personal /Household
1.72 0.50 1.13 1.11 0.54 0.52 0.96 0.72
Goods

Source: Author’'s Compilation
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The Location Quotient (LQ) indicates that the industry, as well as the service and trade sectors,
in Nakhon Si Thammarat Province, have values exceeding one, highlighting their importance
as a base sector for the subregion. In contrast, agriculture is recognized as the base sector

for the Southern region.

Both Nakhon Si Thammarat and the subregion show LQ values greater than one in subsectors
like Mining and Quarrying, Construction, and Other Community, Social, and Personal Services
Activities. In Nakhon Si Thammarat, subsectors such as Mining & Quarrying, Construction,
and selected services (Community, Social, and Personal Services) demonstrate LQ >1. This
suggests that these activities not only fulfil local needs but also support other regions that
reflecting specialized high-productivity clusters. In the East Coast Southern Subregion,
agriculture remains dominant (LQ >1), while industrial and service sectors show moderate

specialization, suggesting potential for industrial and service cluster development.

4.3 The concentration of economic activities pattern in Nakhon Si Thammarat and

the East Coast Southern Subregion

1) Concentration of economic activities pattern in Nakhon Si Thammarat
The degree of concentrationkfidicates that the industry and service/trade sectors in Nakhon

Si Thammarat province exhibit higher concentration compared to the agricultural sector.

In Nakhon Si Thammarat, among subsectors, mining and quarrying, construction, other
community/social and personal services activities, and education also show notable degrees
of concentration that indicating concentrated, high-productivity clusters. In East Coast
Southern Subregion, industrial and service sectors also show moderate specialization,

suggesting potential for cluster development.

Among subsectors, mining and quarrying, construction, other community/social and personal
services activities, and education also show notable degrees of concentration. These findings
align with the patterns observed in LQ, reflecting a similar degree of concentration across

these sectors.
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Table 3. Concentration based on employment data in Nakhon Si Thammarat

Herfindahl Tndex Krugman Dissimilarity

Economic Sector Index
2002 2007 2012 2017 2002 2007 2012 2017
Agriculture 0.162 0.169 0.177 0.164 0.055 0.022 0.031 0.019

-Agriculture, Hunting
and Forestry /Fishing
- Mining and Quarrying  0.970 0343 0.016 0.385 0.527 0.153 0324 0.197
Industry 0.298 0.236 0.269 0.225 0.088 0.054 0.068 0.050
-Manufacturing 0.250 0.190 0.165 0.204 0.042 0.004 0.045 0.027
-Electricity, Gas and
‘Water Supply
-Construction 0.366 0307 0.333 0.260 0.147 0.122 0.126 0.086
Service 0.262 0.201 0.229 0.185 0.055 0.016 0.027 0.006
-Wholesale /Retail
Trade; Repair of Motor 0.237 0231 0.242 0.202 0.030 0.048 0.041 0.025
Vehicles
-Hotels and Restaurants  0.251 0.178 0.196 0.166 0.043 0.011 0.008 0.017
-Transport, Storage
/Communications
-Financial Intermediation 0.215 0.209 0.495 0.114 0.006 0.024 0.252 0.086
-Real Estate, Renting and
Business Activities

0.160 0.168 0.177 0.163 0.058 0.023 0.030 0.020

0231 0.014 0.525 0.139 0.023 0314 0274 0.051

0.355 0.100 0.250 0.135 0.138 0.116 0.049 0.057

0.322 0.178 0.681 0.008 0.110 0.011 0.374 0337

-Public Administration
and Defence Compulsory  0.368 0.132 0.123 0.139 0.149 0.069 0.100 0.026
Social Security

-Education 0.258 0305 0.226 0.251 0.050 0.119 0.024 0.076

-Health and Social Work 0.268 0212 0.317 0.062 0.060 0.028 0.112 0.176
-Other Community,
Social and Personal 0.212 0.162 0.250 0.286 0.002 0.031 0.049 0.111
Services Activities
-Personal /Houschold

0.619 0.046 0.258 0.223 0.329 0.217 0.056 0.048
Goods

Source: Author's Compilation
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2) Concentration of economic activities in the East Coast Southern Subregion
The degree of concentration Kf in the subregion shows that the industry and service/trade
sectors are more concentrated than the agricultural sector. However, in the Southern region,
agriculture exhibits a higher concentration than both the industry and service/trade sectors.
Concentration patterns in the subsectors align closely with those in the province. An increase
in concentration correlates with greater dissimilarities in both the province and subregion, as
indicated by the Krugman Dissimilarity index. These results are consistent with findings from

the Location Quotient, Herfindahl Index, and Krugman Dissimilarity index.

Table 4. Concentration based on employment data in the East Coast Southern Subregion

‘ Herfindahl Index Krugman Dissimilarity
Economic Sector Index

2002 2007 2012 2017 2002 2007 2012 2017

Agriculture 0.213 0.218 0.237 0.212 0.035 0.047 0.063 0.057
-Agriculture, Huntingand ~ 0.212  0.218 0240 0212 0.035 0.047 0.066 0.056
Forestry /Fishing
- Mining and Quarrying 0474 0332 0.004 0.263 0.263 0.156 0.357 0.109
Industry 0.145 0.131 0.143 0.149 0.044 0.058 0.046 0.018
-Manufacturing 0.111 0.101 0.089 0.131 0.093 0.101 0.126 0.042
“Electricity, Gas and Water 0.151 0.154 0285 0.107 0.036 0.027 0.110 0.077
Supply
-Construction 0.213 0.181 0.197 0.181 0.036 0.006 0.021 0.021
Service 0.155 0.146 0.130 0.126 0.031 0.038 0.062 0.049

-Wholesale /Retail Trade; 0.157 0.174 0.150 0.147 0.029 0.002 0.037 0.020
Repair of Motor Vehicles

-Hotels and Restaurants 0.183 0.154 0.161 0.134 0.002 0.027 0.022 0.038
-Transport, Storage 0.049 0.051 0.032 0.037 0.204 0.193 0.245 0.211
/Communications

-Financial Intermediation 0.138 0.185 0.172 0.150 0.055 0.010 0.009 0.017
-Real Estate, Renting and 0.188 0.119 0.180 0.079 0.008 0.075 0.001 0.124
Business Activities
-Public Administration and 0.201 0.141 0.113 0.117 0.022 0.044 0.088 0.061
Defence Compulsory Social
Security
-Education 0.172 0.114 0.080 0.096 0.010 0.083 0.141 0.094
-Health and Social Work 0.184 0.140 0.120 0.110 0.004 0.045 0.077 0.073
-Other Community, Social 0233 0.168 0.151 0.224 0.057 0.011 0.035 0.069
and Personal Services
Activities
-Personal /Household 0.053 0.048 0.166 0.085 0.195 0.202 0.016 0.113
Goods

Source: Author's Compilation
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The results of concentration suggest that high output is not solely dependent on labor
concentration that may aligns with contemporary of cluster. Therefore, moderate concentration
with high productivity in industrial and service sectors indicates that efficiency-driven clusters

gains arise from knowledge spillovers, agglomeration economies, and human capital.

Agriculture, despite LQ >1 in the subregion, exhibits low productivity. This indicates labor
intensive and low capital activities. Therefore, this sector needs to reinforcing for technological

improvement, innovation, and skills development to enhance regional economic performance.

4.4 Sectoral specialization of the Nakhon Si Thammarat and subregions

The analysis reveals that sectoral specialization peaked in 2012 (HI values = 0.309 in the
province, 0.341 in the subregion). The Herfindahl Index shows a declined in sectoral
specialization in 2017 compared to 2012. This trend is consistent in both the province and the
subregion. As specialization declined, the Krugman Dissimilarity Index also decreased (KD
values = 0.081-0.133) in both areas, potentially indicating increased divergence in economic
activity structures among the regions. This result suggests more balanced distribution of labor

and decreased over-concentration.

Table 5. Specialization based on employment data

Herfindahl Index Krugman Dissimilarity Index

Province /Subregion
2002 | 2007 | 2012 | 2017 | 2002 | 2007 | 2012 2017

- Nakhon Si
Thammarat

- the East Coast
Southern Subregion

0.263 | 0.295 | 0.309 | 0.260 | 0.135 | 0.086 | 0.100 | 0.081

0.323 | 0316 | 0.341 | 0.276 | 0.100 | 0.109 | 0.156 | 0.133

Source: Author’'s Compilation
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4.5 Effect of specialization and concentration on economic performance

Table 6 presents the estimated effects of specialization and concentration variables on
economic performance in models (1) through (5). All models are appropriate with fixed effects
(FE). The use of FE models with clustered standard errors by province ensures that these
findings are robust, controlling for time-invariant unobserved heterogeneity and within-province
correlation. Hausman tests (p < 0.01) reject Random Effects (RE), validating the choice of FE.
FE model emphasizes that unobserved regional heterogeneity, such as geography, institution-
al quality, and resource endowment which plays a significant role. These time-invariant factors
may overshadow the measurable effects of specialization and concentration, reinforcing the

conclusion that agglomeration alone cannot account for economic growth in the subregion.

The results indicate that the estimated coefficients for capital and labor are significant at the
1% level across all models, emphasizing their role in driving economic growth in the East
Coast Southern Subregion. The elasticity of capital suggests that investment remains central
to the growth process in the subregion, while labor contributes in a complementary but less
intensive. This finding aligns with the neoclassical and endogenous growth literature, which
posits that human and physical capital accumulation as primary drive economic performance
(Mankiw, Romer, & Weil, 1992).

In the case of models (2), (3) and (4) which examine the effect of specialization and
concentration variables within a provincial cluster, the LQ, K® and K5 variables are not sig-
nificant influencing economic performance. Furthermore, the model (5) similarly indicates the
specialization and concentration variables do not affect economic performance. However, the

result presence specialization and concentration variables are not significant in this paper.
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Table 6. The result of effect of specialization and concentration on economic performance

Variable /
aran’e Modell  Model2  Model3  Model4  Model 5
Model
6.240% 6231% 6.232% 6.253% 6.581%
Constant (0.000) (0.000) (0.000) (0.000) (0.000)
1.150% 1.150% 1.147% 1.151% 1.160%
K (0.000) (0.000) (0.000) (0.000) (0.000)
0.294% 0.292 0.296* 0.294* 0.308*

InL
" (0.004) (0.011) (0.004) (0.004) (0.009)
0.013 0.049
Lo (0.965) (0.872)
0.236 1.945

KC
(0.783) (0.393)
0.048 1.642

KS
(0.951) (0.420)

Adjust-R? 0.7171 0.7187 0.7167 0.7171 0.7224

F-statistic 280.56* 183.23% 183 54% 183.24% 107.22%

(Prob.) (0.000) (0.000) (0.000) (0.000) (0.000)

Hausman’s  480.36*  41074*  42137%  38235* 341.71%

Spec. Test (0.000) (0.000) (0.000) (0.000) (0.000)

Chi2 (Prob.)

Remark: * denote significance levels at 1%.

5. Conclusion and Recommendations

This research examines the regional specialization (area) and sectoral concentration patterns
in the East Coast subregion and Nakhon Si Thammarat province and estimates the empirical

of effect on the local economic performance.

The results indicate that the service and trade sectors are significant, as evidenced by high
average GPP, percentage changes, and contributions per worker. These findings emphasize
agriculture sector continues to underpin the regional economy. The GPP and labor distribution
suggest that agriculture remains the structural base of the Southern region, whereas industry
and services have increasingly, highlighting the transitional nature of structural change to
contributed to the provincial economy. Therefore, the agricultural sector underperforms,

highlighting a need for improvements in labor productivity and structural adjustments.
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The degree of concentration reveals that the industry and service/trade sectors in Nakhon Si
Thammarat province and the East Coast Southern subregion are particularly strong in the
agricultural sector, as well as in mining and quarrying, construction, other community/social
and personal services, and education subsectors. The results present concentration and
specialization indices indicate dynamic but declining specialization, suggesting that diversifi-
cation rather than narrow specialization is shaping the regional economy. These findings show
a concentration pattern that aligns with the Location Quotient (LQ) results, demonstrating

consistency with the findings from the Herfindahl Index and Krugman Dissimilarity index.

Model estimates reveal that capital and labor significantly contribute to economic growth in
the East Coast Southern Subregion. The model estimates the effect of specialization and
concentration variables of provincial cluster, which LQ , K¢ and KSvariables are not
significant on economic performance. The insignificance of these variables can be interpreted
in several ways. First, the region’s industrial base remains relatively fragmented, with
agriculture and low-technology sectors still dominating. The scale of industrial and service
agglomerations may be insufficient to generate externalities such as knowledge spillovers or
cost-reducing linkages. Second, structural imbalances, including uneven infrastructure
development and labor market rigidities, may dilute the potential spillovers of localized

clustering (Duranton & Puga, 2004).

Moreover, the Krugman Dissimilarity Index results reveal that divergence in sectoral structures
persists across provinces within the subregion, suggesting that integration is incomplete. This
finding resonates with literature on peripheral economies, where clustering effects are often
weaker compared to urban cores (Brilhart, 2001; Fujita, Krugman, & Venables, 1999). In
Thailand, such patterns have been observed with Bangkok and surrounding regions benefiting

more from agglomeration economies compared to the other region (Warr & Kohpaiboon, 2017).

Even though, specialization and concentration variables were not statistically significant,
policymakers should still examine provincial economies, considering agglomeration economies
and externalities comprehensively. Chairat (2015) presented the estimation results of the
variable of the Total Factor Productivity (TFP) augmented with labor of provincial cluster impact
on the growth rate of output, while Chairat (2020) identified significant effects of spatial con-
centration in the industrial and service sectors, particularly in hotels and restaurants, on

economic growth. These findings underscore to recommend the externalities of the service
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sector in the South of Thailand play an important role in the mechanism of the economic

sectors in the cluster that impact on economic growth.

However, the limitation of the data that we rely on spans only a short period (2001-2018),

during which changes in specialization and concentration are relatively minor.

The specialization and concentration do not have a meaningful impact on GPP, but this
conclusion is not fully convincing in term of theory. Therefore, the period analyzed limits the
paper’s ability to make definitive about their effects. We suggest for future research which a
more approach that might involve using quasi-experimental methods or expanding the scope
of dependent variables beyond GPP. For example, GPP growth, employment changes, or
quality of life metrics could have provided a more nuanced picture of the regional or provincial

clustering economic performance.

However, agglomeration economies have different characteristics, are difficult to capture in
different economic contexts and measured directly. Indicators related to specialization,
concentration, diversity, and urbanization are often debated. Therefore, the government
policy or policy must recognize these diverse economic characteristics and tailor interventions
accordingly. Government policy must address the specific needs of different provinces and
provincial clusters, developing targeted strategies to optimize economic performance. The
policymakers should investigate to classify each province and provincial cluster economies
and support the program to implement different strategies/approaches. Therefore, future
research should focus on understanding the economic patterns of individual provinces and
clusters to determine their impact on local economic performance and guide the development

of effective strategies.
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Abstract

This study employs quantile regression to analyze the impact of COVID-19 on educational
inequality in Thailand, utilizing the country’s PISA mathematics scores from 2015, 2018, and
2022. It examines the determinants of student performance scores to reflect how the COVID-19
pandemic, which necessitated a shift from in-person to online learning, affected students at
different performance levels. By doing so, it aims to elucidate the pandemic’s influence on the
learning gap among Thai students. The analysis reveals that socioeconomic status is a primary
and persistent driver of low PISA mathematics achievement. The pandemic exacerbated
pre-existing educational inequalities, primarily by widening the digital divide and
disproportionately benefiting students with superior digital access. This intensified a persistent
pattern of disparity tied to factors like school location and affiliation, which in turn necessitates
targeted policy interventions to address these structural differences. Complementary
Blinder-Oaxaca decomposition of outcome disparities between high- and low-achieving schools
further confirms socio-economic status as a key driver of inequality and highlights the
pandemic’s role in widening digital divides. A considerable unexplained component suggests the
potential influence of unmeasured heterogeneity, encompassing both inherently unquantifiable

factors and the persistent effects of indirect discrimination as well as historical contexts.
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1. Introduction

Human capital development through education is a well-established engine of economic
progress, enabling countries to overcome poverty and the middle-income trap (Agenor, 2017).
Empirical evidence suggests that educational attainment accounts for a significant portion
(around 65%) of wage disparities, with family background explaining the remainder (Psacha-
ropoulos, 2006). However, educational inequality remains a persistent challenge, particularly
in developing economies. Thailand provides an interesting case study that could be relevant
to developing countries. The government has prioritized education through initiatives like the
15-year free education program and the Student Loan Fund, and the 2023 national education
budget is relatively substantial among the top five in government budget allocation by ministries
(Figure 1). Nevertheless, a comparison with ASEAN neighbors reveals that Thailand’s
education expenditure as a percentage of GDP is lower than that of Malaysia, the Philippines,
Indonesia, and Vietnam (World Bank, n.d.; Figure 2), raising questions about the intensity and

the quality of investment relative to regional peers despite stated policy priorities.
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Figure 1. Government Budget Allocation Classified by Ministries, 2023 (Million Baht)
Source: National Statistical Office (2024)
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Figure 2. Education Budget (% of GDP)
Notes: Data represent ASEAN countries in 2022, with the following exceptions due to data
availability: Brunei (2016), Indonesia (2021), Cambodia (2021), and Myanmar (2019).
Source: Data from World Bank (n.d.)
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Thailand’s educational landscape in 2021 presented a dichotomy. While a significant portion
of the school-age population, 81.75%, was enrolled in formal education, approximately 10.89%
participated in non-formal education. The average schooling attainment for the Thai population
aged 15 years and over stood at 8.9 years in the same period (National Statistical Office,
Department of Provincial Administration, and Ministry of Interior, 2023). However, despite this
level of participation, concerns regarding educational quality persist. The national average on
the Ordinary National Educational Test (O-NET) for grade 12 students in 2021 remained
below 50 out of a possible 100 points across all subjects (Figure 3). Moreover, substantial
regional disparities in educational outcomes were apparent, with students in Bangkok
consistently outperforming those in other regions on the O-NET (National Institute of

Educational Testing Service, 2021).
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Figure 3. O-NET Test Scores of Grade 12, 2018-2021

Source: The National Institute of Educational Testing Service (Public Organization) (2021)
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Figure 4. O-NET Test Scores of Grade 12, by Region, 2021

Source: National Institute of Educational Testing (Public Organization) (2021)
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The Programme for International Student Assessment (PISA), a key indicator of educational
quality administered by the Organisation for Economic Co-operation and Development (OECD)
across three core subjects (reading, mathematics, and science), reveals a concerning trend
for Thailand. The average PISA score of Thai students consistently falls below Level 2, which
is the baseline proficiency indicating the ability to interpret and utilize basic information in
familiar contexts, lags behind the OECD average. In typical circumstances, the mean
examination score for Thailand is generally low. However, beneath this low average, significant
disparities exist in student performance. These inter-student variations are attributable to
several factors, including differences in the school’s geographical location (urban versus rural),
the socioeconomic status of the students’ families, and the administrative affiliation of the

school.

Notably, the PISA 2022 assessment, the first conducted post-COVID-19 pandemic and its
widespread educational disruptions including school closures in Thailand, highlights significant
disparities when students are disaggregated by school affiliation. Students attending science
and demonstration schools demonstrate scores exceeding the OECD average, with a
substantial proportion achieving Level 5-6 proficiency, as reported by the Institute for the
Promotion of Teaching Science and Technology (IPST, 2024). Conversely, students from
other school types generally score below the OECD average. The disparity in student exam-

ination scores between the aforementioned school affiliations has persisted over time.

It is crucial to note, however, that the sample coverage rate for Thailand in PISA 2022 was
72%, lower than the OECD average of 88%, suggesting that the exclusion of approximately
one-quarter of Thai students likely underestimates the extent of the challenge. Examining
trends across recent assessments (2015, 2018, and 2022) further reveals persistent
within-country inequalities, with students in schools located in urban areas consistently
outperforming their rural counterparts across all three PISA subjects. Moreover, significant
disparities persist across various dimensions, including socioeconomic status, indicating

substantial educational inequality within the country (IPST, 2024).

The selection of the PISA scores for this study is fully justified by its comprehensive and
distinctive features. Firstly, PISA is specifically designed as a high-quality international
assessment to measure and benchmark the performance of educational systems across

participating nations. Secondly, the assessment’s consistent administration every three years
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since 2000 provides a robust, reliable, and unique longitudinal dataset for analyzing trends
over time. Thirdly, PISA’s methodology involves collecting extensive contextual data on
test-takers’ backgrounds, learning environments, and other non-cognitive factors, which is
crucial for identifying the specific variables that influence student outcomes. Finally, as a
standardized international test, PISA allows for direct and meaningful global comparisons,
which greatly enhances the utility of the data. This multidimensional scope supports a wider
variety of in-depth analyses and research sub-questions. The resulting findings enable effec-
tive benchmarking against comparable countries and provide policymakers with actionable,

empirically-grounded evidence to formulate targeted and effective developmental strategies.

This study aims to delve into the factors influencing PISA mathematics scores across different
performance levels (high, medium, and low). Specifically, it seeks to identify the determinants
of mathematics achievement for students at various quantiles of the score distribution.
Additionally, the study investigates the differential impact of these factors on average
mathematics scores before and after the COVID-19 pandemic. To achieve these aims, the
study pursues two main objectives. The first objective is to analyze the effects of various
factors on mathematics test scores at different points of the score distribution (quantiles) using
Quantile Regression. The second objective is to compare the impact of the COVID-19
pandemic on average PISA mathematics test scores and to decompose the differences in
scores between students in high-performing and low-performing school groups before and

after the pandemic using the Blinder-Oaxaca decomposition method.

2. Literature Review

2.1 Factors Affecting Education Inequality

Education inequality in Thailand has been examined through various dimensions. Using the
Gini coefficient, Prasartpornsirichoke and Takahashi (2013) found regional disparities, with
Bangkok and its metropolitan area exhibiting the lowest inequality, while the northern region
displayed higher levels. Similarly, Srisuchart (2016) noted that while the average years of
schooling showed limited variation nationally, regional disaggregation revealed greater
inequality in the northern region. Analysis of 2011 census data indicated that higher average
household income is associated with decreased education inequality (Prasartpornsirichoke

and Takahashi, 2013). This aligns with Thaweepreeda (2016), who, employing the Human
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Opportunity Index (HOI), identified household income, family size, and residential area as

significant determinants of access to education.

Studies utilizing PISA scores to analyze the drivers of educational inequality typically
categorize influencing factors into school, family, student, and other characteristics. Regarding
school factors, Ruangrat (2013), using Data Envelopment Analysis (DEA) and a Tobit model,
found that increased teacher numbers, teaching resources, and school size positively
impacted school efficiency, while greater dispersion in Maths and English scores had a
negative effect. Pholphirul and Teimtad (2018) observed a trend of higher test scores for
students in larger schools. Quantile regression analysis by Lounkaew (2013) indicated that
school quality, the number of computers, and teaching media had a more pronounced effect
on test scores for students in the bottom 30th percentile. Long-term positive impacts of
increased teaching hours on test scores were identified by Blundell et al. (2022), and

Barrera-Osorio et al. (2011) highlighted the role of teaching methods.

School location consistently emerges as a significant factor. Lounkeaw (2016) documented a
performance gap between urban and rural students in the 2009 Thai PISA assessment, with
Blinder-Oaxaca decomposition attributing the largest share of this gap to school quality,
particularly for higher-achieving students. Chansompoth (2022) confirmed lower scores in
rural schools in the 2018 PISA, noting a shift in the dominant school-related factors
influencing score differences from school location and size (2009-2012) to quality-related
factors like the student-to-teacher ratio (2015-2018). Rianngern (2022) similarly found that
student-to-teacher ratio, internet-connected computers, school size, and location affected
school production efficiency, with urban schools outperforming rural ones. International evidence
from Colombia (Ramos et al., 2012) also showed lower PISA scores for rural students across
subjects. Barrera-Osorio et al. (2011) identified school-related factors as drivers of score

increases in Indonesia’s 2003 and 2006 PISA assessments.

Family factors also play a crucial role. Pholphirul and Teimtad (2018) found that students
living with both parents tended to achieve higher scores, with parental education levels being
influential. Chansompoth’s (2022) analysis of Thai PISA data (2009-2018) highlighted the
increasing contribution of family quality factors, such as parents’ education, to educational
inequality during the 2015-2018 period. Studies in developing countries suggest that

socioeconomic status has a more substantial impact on educational outcomes than
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school-related factors. (Buchmann and Hannum, 2001), consistent with Liu’s (2024) finding
that family income affects academic accessibility. Conversely, research in the United States
indicates that area and population factors, potentially reflecting socioeconomic disadvantages
in rural areas, influence academic success. (Roscigno et al., 2006). Lathapipat (2010) found
that spatial disadvantage negatively affected high school continuation rates in Thailand, with
household income and parental education also being significant. Lounkeaw (2013)
demonstrated the consistent significance of socioeconomic status on test scores across all
student performance levels, a finding in line with Ramos et al. (2012) in the context of

urban-rural PISA score differences in Colombia.

Student factors, such as gender, exhibit varying influences across countries. Munir &
Winter-Ebmer (2018) found that males tended to outperform in mathematics, while females
excelled in reading, particularly among lower-achieving students. In contrast, Barrera-Osorio

et al. (2011) observed higher scores for female students in Indonesia.

Government policies also impact educational outcomes. Rianngern (2022) compared PISA
scores (2006-2018) using Scholastic Frontier Analysis (SFA) to assess the impact of Thailand’s
15-year free education policy on educational efficiency in urban and rural schools. The study
found greater production efficiency in urban schools but a larger positive change in test scores

in rural schools following the policy’s implementation.

2.2 The Impact of the COVID-19 Pandemic on Educational Outcomes

The COVID-19 pandemic precipitated a global disruption across numerous sectors, with ed-
ucation experiencing particularly profound and multifaceted impacts on student learning. Beyond
the immediate shift to remote instruction platform, the pandemic has exacerbated pre-existing
educational inequalities. The rapid adoption of online learning modalities disproportionately
affected students from lower socioeconomic backgrounds, who often lack consistent access
to the necessary technological infrastructure (Hoofman & Secord, 2021). Even among students
with technological access, Weerapan & Thinsandee (2021) highlight the potential for diminished

learning outcomes due to the reduced human interaction inherent in online environments.

Empirical evidence from various contexts underscores the heterogeneous effects of the

pandemic on student learning. Studies in developed countries indicate that pandemic-related



Development Economic Review = 39

disruptions, including school closures, contributed to increased dropout rates, particularly
among students from rural areas facing infrastructural disadvantages (Tadesse & Muluye,
2020). Blundell et al. (2022) document a significant decline in learning hours in England during
periods of school closure and online learning, with the adverse effects disproportionately
concentrated among students from the poorest socioeconomic strata, raising concerns about

long-term educational attainment.

Analysis of PISA test scores by Coryton (2024) reveals a concerning downward trend in
educational performance across many countries since 2018. Coryton further notes that the
resilience of students from high-income families, who often benefit from private tutoring, may
mask the true extent of the pandemic’s impact on the broader public education system.
Interestingly, findings suggest that the effectiveness of online learning varies across countries,
with evidence indicating a more pronounced negative impact in countries that previously
exhibited higher reading test scores. This suggests that the transition to remote instruction

may have differentially affected even seemingly high-performing education systems.

This body of literature collectively points to the significant and unequal consequences of the
COVID-19 pandemic on educational outcomes, warranting further investigation into the

long-term country-specific economic and social ramifications of these disruptions.
3. Theoretical Framework, Data and Methodology
3.1 Education Production Function

A production function serves as a technical representation delineating the relationship between
inputs and outputs in the production process, with applicability across diverse economic
sectors. Grounded in this fundamental concept, the education production function specifically
investigates the relationship between educational inputs and outputs. Drawing upon human
capital theory, as initially articulated by Hanushek (1979), this relationship can be formally

expressed in equation (1).

t t t
Ap =B, P, 59 1) (1)
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In equation (1), 4; represents educational achievement of students i at time ¢, B is a vector
of a family factor of student i at time ft, Pi(t) is a vector of a social factor of student i at time
t,s® is a vector of a school factor of students i at time ¢, I; is a vector of a talent factor of
student i. However, educational achievement at time t is not only the result of input at time ¢,

but also the result of inputs accumulated from the past, which can be represented equation

(2).
A = BT BT ST 1L A 2)

In equation (2), t represents the time of the measurement period, and t* represents a point in
the past. Therefore, (tf - t*) represents the accumulated input from the past up to the
measurement period. Modeling educational achievement 4;;requires accounting for a
multifaceted set of determinants. These include individual schooling inputs, as well as
difficult-to-measure family () , social ), and school (s) factors. Empirical analyses
often rely on proxies such as parental education and household wealth for family background
and endowment, residential environment and peer influences for social context, and public

educational budgets or measures of school staffing for school resources.

3.2 Data and Variables
This study leverages data from PISA, a triennial survey conducted by the OECD since its
inception in 2000. The empirical analyses, using econometrics in Sections 3.3 and 3.4 model
Thailand’s PISA mathematics scores in 2015, 2018, and 2022 (MATHi) as a function of the

independent variables and their hypothesized effects presented in Table 1.

Table 1. Independent Variables and Hypotheses on Dependent Variable, PISA Mathemat-

ics Scores
Table 1. Independent Variables and Hypotheses on Dependent Variable, PISA Mathematics Scores

Independent variables Description Hypothesized effects on Dependent Variable

ESCS Q PISA’s Economic and Social Status ~ (+) Students in higher socioeconomic level tend
Index (Socioeconomic level) of to have higher test scores.
Students, which is divided into 10
quantiles

DEVICE Accessibility to electronic devices (+) An accessibility to electronic devices,
(including laptops and tablets), 0 = smartphones and internet reflects the families
non-accessible, 1 = accessible educational resource tends to have positive

effect on test score.
SMARTPH Accessibility to smartphones for

student i, 0 = non-accessible, 1 =
accessible
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SCHLO School location, 0 = rural, 1 =urban  (+) Students in urban areas tend to have higher
score than those in rural areas.

SCHSIZE School size, 0 = less than 119 (+) Large schools tend to have more resources

students (small-size), 1=120-719 and students tend to have higher scores.
students (middle-size), 2 = 720-
1.679 students (large-size), 3 = 1680
students or more (extra-large -size)
SCHTPYE School type, 0 = private school, 1 =  (+) On average, at higher level of education,
public school students in public schools tend to have higher
scores than students i private schools.

SCHTRA School affiliation, 0 = school with (+) Students in sciences and demonstration

different affiliations other than 1, 2 schools tend to have higher scores.
or 3, 1 = private school, 2 = school

under the Secondary Education

Administration Bureau (SEAB), 3 =

science and vversity-affiliated

demeonstration school

CLASSSIZE Class size, 1 -99 (+) The study hypothesizes heterogeneous
effects of class size on student test scores in
Thailand, contingent on the mitial level of
resources and existing class sizes. Given the
observation that urban schools operate with
larger classes while rural schools have smaller
classes amidst teacher shortages, it 15 argued that
increasing class size in resource-constrained
rural schools may lead to gains in average test
scores by alleviating mefficiencies in teacher
allocation.

ST _RATIO Student-to-teacher ratio, 1- 39 (-) Higher student-to-teacher ratio can lead to
lower teaching quality, as it reduces students'
access to teachers and the thoroughness of
nstruction 1n class. As a result, student test
scores may decline.

GENDER Gender, 0 = female, 1 = male (+. -) Gender influences subject-specific test
performance. with females performing better in
reading and males performing better in science
and mathematics.

AGE Age (+) Older students at the time of testing typically

achieve higher scores, as age often corresponds
with higher grade level.

41
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3.3 Quantile Regression

To investigate the potentially heterogeneous relationships between determinants and
educational outcomes, this study employs quantile regression (QR). Developed by Koenker
and Bassett (1978) as an extension of median regression, QR enables the estimation of co-
variate effects at various points of the conditional distribution, offering a more comprehensive
analysis than traditional mean regression (MR). This is particularly relevant in contexts where
the impact of independent variables may differ across the achievement spectrum. QR relaxes
several key assumptions of MR, including distributional form and homoscedasticity, and is
robust to outliers, making it appropriate for analyzing rich micro-data such as PISA. The PISA
dataset for Thailand, with its substantial sample size (around 7,000-9,000 students per year)
and broad range of performance, provides a suitable setting to examine a more comprehensive
picture of educational quality. The analysis focuses on the 25th, 50th, and 75th quantiles (q)
of the test score distribution, as specified in equation (3), to capture variations in the
determinants of low, medium, and high achievement.
MATH, , = By + B{ESCS_Q, 4 + B,DEVICE, , + [:SMARTPH, , + B,SCHLO, , + BsSCHSIZE,

+ BsSCHTPYE, , + ;SCHTRA;, + faCLASSSIZE, , + [3,ST_RATIO, , + f1,GENDER, ,
+ BLAGE ; +1u;

(3)

3.4 Blinder-Oaxaca Decomposition

The study further examines educational inequality in Thailand by employing the Blinder-Oax-
aca Decomposition (BOD) (Jann, 2008) to analyze differences in educational outcomes between
distinct school groups. BOD, a standard method for decomposing average outcome gaps into
explained and unexplained components (Paweenawat & Liao, 2022), was initially developed
to study wage disparities. Equation (4) categorizes schools in the three-year dataset into two
groups: (1) the high-achieving (h) group (SCHTRA = 3) exceeding the national average in test
scores and (2) the lower-achieving (/) group (SCHTRA= 0, 1, 2) falling below the national
average. This allows us to identify the factors contributing to the observed educational gap

between these school groups.

SCHSTRAL
xX; + &

4
x, + £SCHSTRAR

SSCHSTRA 1

MATH; = { SCHSTRAh
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In Equation (4), the outcome is modeled as a function of a vector of explanatory variables xi,
with associated coefficients B and an error term €i. To understand the disparities in average

outcomes, equation (5) presents the difference in mean outcomes.

The difference in mean outcomes between the high-performing and low-performing school

strata can be expressed as in equation (5).

MATHSCHSTRA h _ MATHSC‘HSTRA I ESCHSTRA thC'HSTRA h _ ‘BSCHSTRA leCHSTRA 1 {5)

Building upon equation (5), equation (6) replaces the outcome variable with y and strategical-

ly decompose the right-hand side into three terms.

ySCHSTRAh _ ySCHSTRA[ — ﬁxﬁSCHSTRA[ + AﬁXSCHSTRAE + ﬂxﬂﬁ fSJ

In equation (6), Ax = xSCHSTRAh _ ,SCHSTRAL rgpresents the difference in mean
endowments and Af = BSCHSTRAR _ pSCHSTRAL ranrasents the difference in estimated coeffi-
cients. The term AxBSCHSTRAL represents the endowments effect (E), often referred to as the
“explained effect”. This component quantifies the portion of the outcome gap that can be at-
tributed to differences in student endowments. Specifically, it estimates the change in the
mean outcome that would result if students in low-performing schools had the same mean
endowments as their counterparts in high-performing schools, holding the coefficients (ff) at

the level of the low-performing schools.

The sum of the remaining terms, ABxS‘HSTRAL L AxAB, constitutes the “unexplained effect”.
The term ABxSCHSTRAL 1) represents the coefficients effect (C), reflecting the portion of the
gap attributable to differences in the estimated returns to those endowments. The final
term, AxAp, is an interaction effect (/E), capturing the portion of the gap that arises from the
interaction between differences in endowments and differences in coefficients. Further simpli-

fication, equation (6) boils down to equation (7).

ySCHSTRAh 7y5CHSTRAI =FE+C+IE (‘7)
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4. Result and Discussion
4.1 Descriptive statistics

The PISA test scores during 2000-2022 are shown in Figure 5. The Thai sub-samples in the
analysis comprise 8,249, 8,633, and 8,495 observations for the years 2015, 2018, and 2022,
respectively. The average age of students remained relatively stable across these periods,
hovering around 15.7 years. Descriptive statistics reveal trends in key variables over time. The
mean mathematics test score increased from 428.79 in 2015 to 438.37 in 2018, before
experiencing a notable decline to 414.59 in 2022. Concurrently, the average highest parental
school year exhibited a consistent upward trend, rising from 11.46 years in 2015 to 11.86
years in 2018 and further to 12.99 years in 2022.

——g= Reading Jm= Maths Science
460

440

420 '\“’Q‘>. i
400

380

360

340
2000 2003 2006 2009 2012 2015 2018 2022

Figure 5. PISA Thailand Test Scores, 2000-2022
Source: IPST (2024)

Regarding school-level resources, the average class size in Thailand demonstrated a
gradual decrease over the observed period, moving from 37.07 students per class in 2015 to
35.36 in 2018 and subsequently to 33.99 in 2022. The student-to-teacher ratio, however,
displayed more volatility, increasing from 19.10 in 2015 to 27.70 in 2018 before returning to
18.81 in 2022.

Beyond these aggregate trends, preliminary analysis indicates significant heterogeneity in
student characteristics and outcomes. As detailed in Table 2, male students consistently
exhibit lower mathematics test scores compared to their female counterparts. Furthermore,

students in urban areas consistently outperform those in rural areas, with the urban-rural
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achievement gap widening following the onset of the COVID-19 pandemic (Table 3). While
access to internet and smartphones was prevalent across the majority of students throughout
the study period, access to other electronic devices, such as laptops and tablets, remained

comparatively limited.

Table 2. Average Mathematics Score by Gender

Gender 2015 2018 2022

Female 42970 44550 417.34

Male 427.62 42987  411.56

Source: Institute for the Promotion of Science and Technology Teaching (2022), processed

by the authors
Table 3. Average Mathematics Score by School Location

School Location 2015 2018 2022
Rural 419.57  427.81  399.83
Urban 45478  459.51  439.04

Source: Institute for the Promotion of Science and Technology Teaching (2022), processed

by the authors

Leveraging the Programme for International Student Assessment (PISA) index of
socioeconomic status (ESCS), categorized into deciles where 1 signifies the lowest and 10
the highest socioeconomic strata, the analysis reveals a positive correlation between students’
socioeconomic background and their academic performance. Specifically, students from
higher ESCS deciles consistently demonstrate superior test scores. Furthermore, examination
of the pandemic’s impact reveals a disproportionate decline in academic achievement among
students from lower socioeconomic deciles across all assessed subjects, as illustrated in

Figure 6.
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Figure 6. Average Score in Mathematics, classified by Socioeconomic Status (ECSC)

Source: IPST (2024), processed by the authors

Furthermore, as illustrated in Figure 7, a greater proportion of students from higher
socioeconomic levels reside in urban areas. This trend extends to school affiliation, where
high-achieving schools, such as science and demonstration affiliated institutions, are
predominantly located in urban settings and enroll a larger proportion of students from higher

socioeconomic backgrounds.
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Figure 7. Proportion of Students in Urban and Rural Areas by a Socioeconomic Status,
2022
Source: IPST (2024), processed by the authors

To further examine potential multicollinearity in the reduced form, the study conducted a
Variance Inflation Factor (VIF) analysis which confirmed that all VIF values were below the
critical threshold of 4. When performing a robustness test on a model, a bootstrap resampling
method was used on the dataset. The results show that the coefficients and significance

levels remain unchanged. This confirms that the chosen model is appropriate and reliable.
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4.2 Quantile Regression Estimates

Table 4 presents estimates from quantile regressions examining the determinants of
mathematics test scores across the conditional distribution (25th, 50th, and 75th percentiles)
for Thai students in 2015, 2018, and 2022. The coefficients on various socio-economic and
school-level covariates are reported. The analysis focuses on the heterogeneous effects of
these factors across the achievement distribution and the implications for educational
inequality, particularly in light of the exogenous impact introduced by the COVID-19
pandemic in 2019. Figure 8 provides a histogram visualizing the intertemporal variation in the
estimated coefficients for each explanatory variable influencing test scores. The figure captures
the shifts across different quantiles in the consecutive assessment cycles: 2015, 2018, and

2022 (represented in sequential order).

Table 4. Quantile Regression Estimates for Q25, Q50 and Q75 in 2015, 2018 and 2022

Quantile 25 Quantile 50 Quantile 75
2015 2018 2022 2015 2018 2022 2015 2018 2022
ESCS 6.04 7% 834 =% 3710 7.26 *** 1060 == 675 824 %% 1130 837 %%
(0.47) (047 (0.39) (0.41) (0.45) (042) (0.47) (0.47) (0.46)
DEVICE 641 795 %% 2025 %% 665  501% 2988 %% 618** 245 36.18 ==
(2.49) 231 (2.00) (239) (2.64) (2.15) (243) (2.96) (254
SMARTPH 26.44 ¥5% 3536 %% 275 RS 403WsE  3g43%ws )] || %8 2309 %s®  3343%s  jpggwas
(3.53) (3.16) (4.83) (2.94) (3.57) 4.72) (287 (3.43) (3.78)
SCHLO 5.21 %% 1646 %% 12.12%%% 781 %% TL78 %% 1912**% 1105  710** 17.35 *%%
(2.74) (239) (2.18) (241) (222) (226) (2.54) (2.64) (232)
SCHSIZE 619+ 143 3557+ 6.43 =% 030 062 665 *** 137 041
(1.63) (1.49) (135) (154) (1.50) (149) (1.61) 132) (138)
SCHTYPE 1387 **= 1315 %% 1141%*=  1229***  g00** 1433 %% 1239%%  580% 1402 ***
(3.74) (3.15) (2:24) (3.41) (377 (228) (357 (3.74) (252)
SCHTRA 237 %k= 2760%%%  qgarEs g 3114%%= 23g%Ms p933 s 3sagwms 3 g7 eem
(1.13) (0.98) (051) (1.08) (0.99) (1.00) (1.08) (1.06) (1.06)
CLASSSIZE 019*% 069%sE 036 03 %e 11T po04 S04pEeR {3gmes _gg3ex
(0.10) (0.15) (0.15) 0.11) (0.19) (0.16) (0.08) ©.15) .17
ST_RATIO 084 =% 0.05 =% ETTE T 007+ 063 % 102 006 065 =%
(0.14) (0.01) (0.15) (0.11) (0.02) (0.13) (0.10) (©.01) (0.07)
GENDER 027 S03TFR 719w 243 1006 %% 232 8.4 %xs 428% 3353%
(2.15) (2.06) 177 (2.05) (2.08) (@.o1) (2.08) (220) (2.09)
AGE 53 8.80 == 9,60 * 407 755 3% 474 539 1035 %= 2354
(3.42) (3.86) (3.14) (3.55) (3.44) (3.13) (3.70) (3.53) (3.46)
CONS 17678 ***  115.91** 9685 * 23486 *%% 19180 *** 19796 % 25416 ***  204.16***  277.90 ***
(53.87) (61.75) (48.53) (56.25) (55.0) (50.88) (59.03) (55.80) (54.21)
Pseudo R-squared 013 017 014 0.18 023 0.21 023 0.29 032

Note: *** 0.01 significance level, ** 0.05 significance level, * 0.10 significance level
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Figure 8. Histogram of coefficient estimates across different quantiles, 2015, 2018 and

2022
Source: IPST (2024), processed by the authors
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The coefficient on socio-economic status exhibits a consistently positive and statistically
significant relationship with mathematics test scores across all quantiles and time periods.
These findings align with prior research, including the study by Lounkaew (2013) conducted
in Thailand and the results from Ramos et al. (2012) in Colombia, all of which indicate that a
student’s family socioeconomic status is a significant factor influencing test performance. This
underscores the persistent role of family background in educational attainment. Notably, the
magnitude of this effect appears larger at the 75th percentile, suggesting a potential amplifi-

cation of socio-economic advantages for higher-achieving students.

The coefficient on access to digital devices (e.g., computers, laptops) reveals a striking
temporal evolution. Initially negative or statistically insignificant in 2015 and 2018, it becomes
a highly significant and positive predictor across all quantiles by 2022, with the largest effect
observed at the upper tail of the distribution. This transition likely reflects the increased salience
of digital infrastructure for educational continuity during and after the pandemic-induced
disruptions. It could be that technology has transitioned from a potential distraction or poorly
integrated tool to an essential medium for learning during widespread remote education,
necessitating digital fluency and focused academic use. The differential impact, favoring
higher-achieving students, suggests a potential widening of the digital divide’s influence on
educational outcomes and an exacerbation of pre-existing inequalities. Access to smartphones

also demonstrates a positive association with mathematics scores.

Regarding urbanicity of school location, students attending schools in urban areas
consistently exhibit a statistically significant and positive performance differential across all
quantiles and time periods. This result aligns with the previous study by Chansompoth, B.
(2022), which also utilized Thai PISA scores and demonstrated that schools in rural regions
reported lower average test scores than their counterparts in urban settings. Examining the
lower tail of the conditional distribution in 2022 reveals a persistent urban-rural gap, indicating
that the pandemic did not fundamentally reshape pre-existing spatial disparities in education-
al resources or student achievement at this margin. Conversely, the increasing coefficient
observed across the upper quantiles suggests an exacerbation of these disparities at higher

levels of the outcome distribution.
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The effects of school size and school type display less systematic patterns across quantiles
and time, indicating potentially complex interactions or non-linearities in their relationship with
student achievement. These findings suggest the need for more comprehensive analyses that

consider school-level heterogeneity and potential complementarities with other factors.

Attending schools with specific affiliations (e.g., private, science-focused) is generally
associated with higher mathematics scores, particularly for students in the upper quantiles.
The continued statistical significance of these coefficients in 2022 underscores the enduring

impact of school affiliation on student performance.

The estimated coefficients for class size and student-teacher ratio are not consistently statis-
tically significant across quantiles and time, and their signs vary. This suggests that the
relationship between these resource allocation measures and student outcomes may be more

context-dependent or mediated by other factors not fully captured in this specification.

The coefficient on gender fluctuates in sign and significance across years and quantiles,
indicating a potentially complex and time-varying relationship with mathematics achievement
that is not uniform across the performance distribution. As expected, age generally exhibits
a positive and statistically significant correlation with mathematics scores, reflecting the
accumulation of knowledge and cognitive development. The variations in the magnitude of the

coefficient across quantiles may indicate differential learning trajectories.

The results of quantile regression offer suggestive evidence regarding the pandemic’s impact
on educational inequality. The heightened importance of digital access in 2022, particularly
for higher-achieving students, implies that differential access to and effective utilization of
digital resources may have widened the achievement gap. Furthermore, the continued
significance of pre-existing disparities related to socio-economic status, school location, and
school affiliation suggests that the pandemic may have exacerbated these vulnerabilities, as
students with greater resources and more supportive environments were potentially better
positioned to navigate the disruptions. The differential impact of digital access across the
achievement distribution warrants further investigation into the mechanisms through which

remote learning modalities affected students at different performance levels.
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4.3 Blinder-Oaxaca Decomposition Estimates

The Blinder-Oaxaca decomposition provides a rigorous quantitative analysis of the
educational inequality in mathematics scores between high-achieving and low-achieving schools
in Thailand across three distinct time points: 2015, 2018, and 2022. The decomposition allows
the study to partition the observed differences in mean math scores into two primary

components: (1) the explained component and (2) the unexplained component

The explained component is the portion of the score differential that is attributed to
differences in the average levels of observed characteristics (the independent variable) between
the two school groups. It essentially indicates how much of the gap would be eliminated if
low-achieving schools had the same average characteristics as high-achieving schools, using

the returns to these characteristics observed in the high-achieving group as the baseline.

The unexplained component is the residual portion that represents the difference in math
scores that cannot be accounted for by the disparities in the observed characteristics. It is
often interpreted as the effect of differences in the “returns” or the coefficients associated with
these characteristics between the two groups. This component can reflect a multitude of
factors, including disparities in school quality not captured by the included variables,
differences in the effectiveness of resource utilization, unobserved student or school

characteristics, and potentially systemic inequalities or discrimination.
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Table 5 Blinder Oaxaca Decomposition Estimates, by School Affiliation

2015 2018 2022
Scores difference -
109 94 %=+ 143 56%=* 143 77=ws
(2.18) (2.27 (2.50)
Separate elements
Explained 52.67%%* 74.49%%% 7385
(1.59) (1.81) (1.74)
Unexplained 5727%x 74075 §7.08%%*
(1.94) 2.113 (222)
Explained 2015 2018 2022
ESCS @
- 40 845%* 53.81%% 3g25%ss
(141) (1.56) (1.41)
DEVICE
_2.09seE 0.01 18.63%=%
(0.64) (0.86) (0.95)
SMARTPH
2_65*** 4_14**8 0_85***
(0.31) (0.37) (0.15)
SCHLO
3_1*** 2.1*8* l_ﬁﬁ***
(0.56) (0.35) (0.30)
SCHSIZE
2025 0.1 0.41
(0.43) (0.52) (0.50)
SCHTYPE
3.02%#% 1.54%%= 2698
(0.32) (0.26) (0.32)
CLASSSIZE
0.3* 11.44%# 33gees
(0.17) (0.98) (0.63)
ST RATIO
- 5.63%%= _0.45%*= 10.15%==
(0.76) (167) (0.77)
GENDER
0.04 0.74%% 0.14%
(0.04) (0.23) (0.08)
AGE
0.20%+ 0.27%* 0463+
0.12) (0.12) (0.15)
TOTAL
526758 74 405%# 7588
(1.59) (181} (1.74)

Note: *** 0.01 significance level, ** 0.05 significance level, * 0.10 significance level

Table 5 displays the Blinder-Oaxaca Decomposition estimates. The raw difference in average
mathematics scores between high-achieving and low-achieving schools is statistically significant
and substantial across all three years: 109.94 in 2015, 148.56 in 2018, and 143.77 in 2022.
This highlights a persistent and considerable educational inequality in mathematics outcomes.
The portion of the score difference attributable to the observed characteristics is 52.67 in 2015,
74.49 in 2018, and 75.8 in 2022. This indicates that a significant part of the educational gap
can be explained by the differences in the levels of the included factors between the two school
groups. The portion of the score difference that remains unexplained by the observed

characteristics is 57.27 in 2015, 74.07 in 2018, and 67.98 in 2022. This substantial unexplained
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component suggests that factors beyond the measured variables play a crucial role in driving
the educational inequality. These could include differences in pedagogical practices, school
leadership, teacher quality aspects not captured by the student-to-teacher ratio, curriculum

quality, peer effects, and potentially unobserved socio-economic or cultural factors.

The lower panel of the Table 5 breaks down the explained component by individual
characteristics and their contribution to the score gap in each year. Socioeconomic status is
consistently the largest contributor to the explained gap across all years. This underscores
the persistent and powerful influence of socio-economic background on educational outcomes
in Thailand. Disparities in socio-economic status between students attending high-achieving
and low-achieving schools account for a substantial portion of the math score gap. The second
largest contributor to the explained bap is device access. The impact of access to devices
shows a dramatic shift. It has a negative and significant effect in 2015, becomes statistically
insignificant in 2018, and then becomes a large and positive contributor in 2022. This likely
reflects the increasing importance of digital resources in education over time, potentially
exacerbated by the COVID-19 pandemic and the shift towards remote learning. By 2022,
differential access to devices significantly favored high-achieving schools. The result is in line

with the quantile regression estimate.

Several other factors also influence the math score gap. The impact of smartphone access
has changed over time, being a significant advantage in 2015 and 2018. However, its effect
decreased by 2022, suggesting that dedicated learning devices became more important. Urban
schools consistently have a significant advantage over rural schools, highlighting a persistent
urban-rural divide. School size has a negative and generally insignificant effect, indicating it
is not a major factor. Attending a public school is consistently and significantly associated with
a positive contribution to the gap, possibly due to a concentration of high-achieving students.
Larger class sizes contributed positively and significantly to the gap in 2018 and marginally in
2015. The impact of the student-to-teacher ratio fluctuated, with a positive effect in 2015 and
2022 but a negative one in 2018, a dynamic that requires further investigation. Finally, being
male and being older are both associated with a small but significant positive contribution to

the math score gap across all years.
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5. Conclusion

The quantile regression analysis in this study provides insights into the heterogeneous
determinants of mathematics achievement in Thailand and how these relationships evolved
around the COVID-19 pandemic. The findings underscore the persistent influence of
socio-economic factors and the increasing importance of digital capital in shaping
educational outcomes. The evidence suggests that the pandemic may have amplified certain
dimensions of educational inequality. Future research should focus on identifying the causal
mechanisms underlying these observed patterns, exploring the long-term consequences of
the pandemic on educational trajectories, and evaluating policy interventions aimed at
mitigating these disparities. Further investigation into the interaction effects between these
covariates and the pandemic shock would also be a fruitful avenue for future work. The case
of Thailand offers critical insights for the broader developing countries studies, highlighting the
imperative to implement targeted interventions that effectively address educational inequalities
stemming from socioeconomic background and digital access to ensure a more equitable and

resilient education system.

This Blinder-Oaxaca decomposition provides compelling evidence of persistent and significant
educational inequality in mathematics scores in Thailand. Socio-economic status and the
urban-rural divide are consistently important factors. The analysis of the 2022 data suggests
that the COVID-19 pandemic may have exacerbated inequalities related to digital access,
further widening the explained portion of the achievement gap. However, a substantial portion
of the inequality remains unexplained, necessitating further investigation into school-level and
other unquantifiable factors. These findings have critical implications for policymakers in
Thailand, highlighting the need for targeted interventions to address socio-economic disparities,
bridge the digital divide, reduce urban-rural inequalities in educational resources, and improve
the quality of education in low-achieving schools. The policy recommendations are further

elaborated in Section 6.



Development Economic Review = 33

6. Policy Recommendations

The findings and analysis lead to the several key policy and educational recommendations.
First, the allocation of educational funding must prioritize equity and adequacy, specifically by
considering the inherent differences among students. This differentiated approach is crucial
for mitigating various dimensions of educational inequality. For instance, providing greater
financial resources to disadvantaged or economically vulnerable student populations compared
to their more affluent counterparts is necessary to address socioeconomic disparities.
Similarly, schools in remote areas or those that are smaller in size should receive greater
funding. This compensatory measure acknowledges their inability to leverage economies of
scale as effectively as larger, urban schools, thereby reducing inequality linked to school

location and size.

Second, educational funding mechanisms should emphasize decentralization. Granting
greater authority to individual educational institutions and local-level agencies for planning and
managing their budgets is essential. This flexibility allows schools to adapt expenditures to
their unique local context and better respond to the actual needs of students, the community,
and local resources. Furthermore, this approach promotes the meaningful participation of local
stakeholders such as administrators, teachers, parents, and local government, in prioritizing

budget expenditures.

Third, promoting the use of electronic devices and the internet in the learning process is
critical for expanding access to information, knowledge, and learning resources. However, the
integration of information technology tools in the classroom must be governed by clear
pedagogical objectives and appropriate usage guidelines or regulations. This prevents
excessive or non-essential use, which could negatively impact student concentration and

disrupt the overall instructional process.

Fourth, the study’s findings indicate that school-level factors exert a greater influence on
student test scores than do family-level factors. Consequently, the government must prioritize
the development and enhancement of schools to ensure a consistent and high standard of
instructional effectiveness across all geographical areas and affiliations. Key initiatives include
the provision of a sufficient number of qualified teachers tailored to the specific needs of each

school, alongside the establishment of appropriate class sizes. These measures will enable
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teachers to provide comprehensive supervision and personalized support to all students.

7. Limitations of the Study

The research findings provide a general indication of broad policy directions. Nevertheless,
the assessment of educational achievement through the PISA scores is exclusively
administered to students actively enrolled in the education system at the time of testing. Cru-
cially, this methodology excludes students who have left the formal education system or are
otherwise not enrolled. Consequently, utilizing PISA scores solely to measure changes in
overall test performance or shifts in educational inequity may not fully reflect the true quality
of the education system or the extent of educational disparity following the COVID-19
pandemic. This limitation arises because the methodology does not account for students who
exited or were not within the education system during the pandemic. Therefore, a broader
range of complementary data sources must be integrated to provide a more complete and

accurate evaluation.
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Abstract

This study investigates the performance of Environmental, Social, and Governance (ESG)-
integrated smart beta strategies in the ASEAN stock market, including Vietnam, Singapore,
Philippines, Indonesia, Malaysia, and Thailand, from 2015 to 2023. Amidst growing global interest
in sustainable investment practices, this research aims to bridge the gap in knowledge
concerning the efficacy of combining ESG criteria with smart beta strategies within the unique
economic and regulatory landscapes of the ASEAN region. Utilizing data sourced from Bloomberg,
the study employs a quantitative approach, comparing the risk-adjusted returns of ESG-
integrated smart beta portfolios against traditional market capitalization-weighted indices. The
findings indicate that ESG-integrated smart beta strategies generally enhance portfolio performance
in terms of Sharpe ratios and reduce portfolio risk, as measured by standard deviation across
several ASEAN markets. However, the effectiveness varies significantly across different markets
and factors, highlighting the importance of tailored investment strategies that consider local
market dynamics. This research contributes to the academic literature by offering new insights
into the applicability of ESG and smart beta strategies in emerging markets, providing valuable
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1. Introduction

Over the past few decades, the global investment community has seen a surge in interest in
ESG principles and smart beta strategies. Environmental, Social, and Governance (ESG) is
a framework that helps stakeholders understand how an organization is managing risks and
opportunities related to environmental, social, and governance criteria (Peterdy, 2023). ESG
investing refers to a set of standards for a company’s behavior used by socially conscious
investors to screen potential investments, focusing on environmental, social, and governance
criteria. On the other hand, Smart beta strategies emphasize the use of alternative index
construction rules to traditional market capitalization-based indices, aiming to enhance returns
and reduce risks by considering factors such as volatility, liquidity, value, quality, size, and
momentum. These strategies aim to outperform market cap-weighted indices by focusing on
certain performance factors, potentially reducing portfolio risk (Chow et al., 2011). By not
weighing investments strictly according to market cap, Smart Beta strategies can provide the
benefits of active management with lower costs, as they are rules-based and not actively
managed. They offer investors a means to diversify their investments across various factors,
which may help in smoothing out performance over time. Additionally, Smart Beta strategies
are typically transparent, systematic, and can be tailored to meet specific investment objectives

or reflect personal values, including ESG considerations (Amenc & Goltz, 2013).

While both ESG and smart beta strategies have been researched extensively in developed
markets, the ASEAN stock market remains under-explored (Monga et al., 2022; lelasi et al.,
2020). Understanding the performance of ESG-integrated smart beta strategies in this region
is crucial for investors, policymakers, and corporations alike. This study aims to bridge the
gap in the literature by analyzing how ESG-integrated smart beta strategies perform in the
ASEAN stock market, providing valuable insights that could influence investment practices

and policy-making in the region.

Research into the application of ESG principles and Smart Beta strategies in the ASEAN stock
market is notably scarce. While numerous studies suggest a positive correlation between ESG
practices and corporate financial performance (Alessandrini & Jondeau, 2019; Paul, 2017),
other research presents no significant evidence of sustainability contributing to profitability
(Mollet & Ziegler, 2014; Cubas-Diaz & Sedano, 2018; Humphrey & Lee, 2011; Capelle-Blan-

card & Monjon, 2010). This inconsistency raises questions about the efficacy of combining
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ESG considerations with Smart Beta strategies in enhancing investment returns. Furthermore,
the distinctive economic conditions, cultural elements, and regulatory frameworks of the
ASEAN region may influence the effectiveness and adoption of ESG-integrated Smart Beta
strategies differently compared to developed markets, presenting a unique challenge in

understanding their true impact within these markets (Suttipun, 2023; Makhdalena et al., 2021).

Given the limited research on the ASEAN market and the ambiguity of existing findings, this
paper aims to conduct a quantitative evaluation of ESG-integrated Smart Beta strategies
within the ASEAN stock markets to determine their effect on risk-adjusted return. The
performance of these strategies will be compared against traditional market capitalization-weight-
ed portfolios. Additionally, this study will examine the risk-return profiles of the strategies to
discern their potential advantages or disadvantages for investors, offering critical insights into
their viability in the ASEAN context.

Then, the research questions of this study focus on two key questions. First, does ex-post
ESG rebalancing influence the risk-adjusted performance of an equity portfolio based on a
smart beta strategy? Second, does ex-ante ESG screening affect the risk-adjusted performance
of an equity portfolio following a smart beta approach? This research seeks to bridge the gap
in knowledge regarding ESG-integrated Smart Beta strategies in the ASEAN region, a subject
not thoroughly explored in existing scholarly works. Providing a detailed analytical evaluation,
this report is designed to aid both institutional and retail investors in making informed
portfolio allocation decisions specifically tailored to the ASEAN markets. The methodologies
utilized and the insights gained from this study are intended to serve as a groundwork for

analogous research in other emerging markets.

The scope of this research encompasses the stock markets of six ASEAN countries:
Indonesia, Thailand, Singapore, Philippines, Vietnam, and Malaysia. The reason that these
six countries are chosen for this research is that they are the only available market in the
Bloomberg database. Although the Laos Securities Exchange Composite Index was available,

it was not included because the number of listed stocks was too small for meaningful analysis.

The indices considered are FBMKLCI Index (FTSE Bursa Malaysia KLCI Index — Kuala
Lumpur Composite Index) - Malaysia; STI (Straits Times Index) - Singapore; SET (Stock
Exchange of Thailand Index) - Thailand; PCOMP (Philippines Stock Exchange PSEi Index)
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- Philippines; JCI (Jakarta Stock Exchange Composite Index) - Indonesia; and VN-index (Ho
Chi Minh Stock Index) - Vietnam. The period of study for this research is from 2015-2023.

2. Literature review

Extensive research on ESG investing reveals a divide in findings, with some studies showing
that sustainable investing improves investment performance, while others suggest it may
detract from it. Research on ESG performance in developing and emerging markets suggests
that investing in ESG index funds can be profitable, with higher returns over longer time
horizons (Volodina & Trachenko, 2023). (Gupta & Chaudhary, 2023) further supports this,
finding that ESG indices outperform conventional indices in both developed and emerging
markets, offering better risk-adjusted returns and downside risk protection. (Makhdalena et
al., 2021) provides evidence of the positive impact of ESG on firm performance in developing
countries, particularly in the ASEAN region. (Odell & Ali, 2016) emphasizes the benefits of
considering ESG factors in these markets, including the potential for superior financial

performance and the importance of active ownership.

Conversely, some research presents a less optimistic view on the impact of ESG integration.
(Kurniawan & Rokhim, 2023) found a negative relationship between ESG performance and
firm performance, with ownership structure playing a significant moderating role. (Rahma &
Rokhim, 2022) reported a significant influence of ESG score on total risk, but not on

systematic risk.

Smart beta strategies, which utilize alternative index construction rules, have also shown mixed
results. (Raza & Ashraf, 2017) and (Cai et al., 2018) both found that smart beta strategies,
including fundamental-weighting and equal-weighting, outperformed traditional market
capitalization-weighted portfolios in various markets, including the ASEAN stock market.
(Sherwood & Pollard, 2017) further supported this, showing that integrating ESG strategies
into emerging market equities, including those in the ASEAN region, can lead to higher returns
and lower downside risk. (lelasi et al., 2020) added that the integration of ESG analysis into
smart beta strategies can impact both return and risk statistics, with different levels of efficien-
cy for each strategy. (Waspada et al., 2021) applied a smart beta portfolio model to the Indo-
nesia Stock Exchange, finding that it can be an efficient method for predicting stock returns.

These studies collectively suggest that ESG-integrated smart beta strategies can potentially
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enhance performance in the ASEAN stock market.

However, (Amenc et al., 2015) and (Rompotis, 2019) both found that smart beta strategies,
including those used in ETFs, do not consistently outperform the market. (Glushkov, 2015)
further supports this by suggesting that the performance of smart beta ETFs is not

significantly different from that of traditional cap-weighted benchmarks.

The integration of ESG criteria into smart beta strategies has produced varied outcomes.
Several studies have underscored the beneficial aspects of integrating ESG criteria with Smart
Beta strategies. (Raza & Ashraf, 2017) and (Sherwood & Pollard, 2017) suggest that ESG
integration can lead to better risk-adjusted returns over the long term, attributing this to
improved risk management and more sustainable business practices. Moreover, (lelasi et al.,
2020) and (Louraoui, 2020) demonstrate that high ESG scores can enhance a company’s
reputation and attract more investor attention, potentially boosting stock prices. The
diversification benefits of Smart Beta strategies, which systematically select stocks based on
specific factors such as volatility and momentum, are further enhanced when combined with
ESG criteria. (Bender et al., 2017) and (Glushkov, 2015) report that such integrated strategies
tend to outperform traditional market-cap weighted indices, offering a more robust investment

approach.

However, the integration of ESG into Smart Beta strategies is not without its challenges.
(Alessandrini & Jondeau, 2019) points out the potential for ESG-compliant stocks to become
overvalued, creating a price bubble due to an “ESG premium.” Issues of data accuracy and
potential manipulation are also critical, as highlighted by (Volodina & Trachenko, 2023), where
the reliability of ESG data and the risk of greenwashing pose significant risks to investors.
Furthermore, (Rehman et al., 2016) and (Sugiarto et al., 2020) note the lack of standardized
ESG metrics, which complicates the comparison across companies and industries and could

limit the effectiveness of these strategies.

2.1 Overview of Smart Beta Investing

Smart beta investing has its roots in the evolution of investment theory and practice, building

on several key financial concepts. Modern portfolio theory (MPT), developed by Markowitz

(1952), introduced the idea that an optimal portfolio has the best possible expected level of
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return for its level of risk (defined as variance). This theory suggests that diversification can
lead to risk reduction without a proportional decrease in expected returns (Markowitz, 1952).
Further, capital asset pricing model (CAPM), expanding on MPT, was introduced by Sharpe,
Lintner, and Mossin (independently in the mid-1960s. This model explains how securities
should be priced in the market, considering the risk-free rate of return, the expected market
return, and the beta of the securities (which measures the expected change in return with

respect to a change in the market return) (Sharpe, 1964; Lintner, 1965; Mossin, 1966).

Capitalization-Weighted Indices: The common method for index funds has been to weight
securities by their market capitalization. This approach assumes that the market is efficient
and that the largest-cap companies will impact the performance of the overall index more than
a small-cap company will. However, this method often leads to concentration in a few large
stocks, potentially increasing systemic risk and missing out on opportunities in smaller

companies.

Smart beta strategies evolved as a challenge to traditional capitalization-weighted indices and
the efficient market hypothesis, suggesting that exploiting market inefficiencies through
alternative weighting methods like size, low volatility, momentum, quality, value, and dividend
yields could lead to higher returns, which is contrary to the efficient market hypothesis (EMH).
Evidence from (Monga et al., 2022) supported that smart beta investing results in a better
risk-return profile on an absolute and risk-adjusted basis. Smart beta investment strategies
take a hybrid approach, positioned between passive index tracking and active stock picking.
These strategies are grounded in the Fama and French three-factor model, which expanded
upon the Capital Asset Pricing Model (CAPM) by including company size and value factors in
addition to the market risk factor. A research paper by (Alessandrini & Jondeau, 2019) also
showed that applying an ESG screening to an otherwise passive portfolio improves the ESG

scores and Sharpe ratios.

2.2 Theoretical Framework of Smart Beta Factors

This study incorporates five factor-based smart beta exposures: value, momentum, minimum

volatility, quality, and growth.
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Value investing focuses on companies with high intrinsic value, where the stock is selling at
a market price below the true value. Book value, dividends, sales, and earnings are
associated with stocks with low prices and their fundamentals (Monga et al., 2022). This
factor measures how well value stocks (those with low valuation) outperform growth stocks.
Stocks with a low price-to-book (P/B) ratio are overweighted, while those with a high P/B ratio
are underweighted. This is because stocks trading at lower P/B ratios may be undervalued by
the market, presenting an opportunity for greater returns as their prices potentially increase
upon market correction. In contrast, stocks with higher P/B ratios could be overvalued, risking
a price decline as the market adjusts. Another aspect of research on the value premium
examines it through the lens of behavioral biases. Investors tend to project future growth based
on growth stocks with past positive news and to overreact to past negative news about value

stocks, which leads to increased returns for value stocks (Lakonishok et al., 1994).

Momentum Factor: Momentum investing presumes that if stocks have performed well for the
past 12 months, they probably will continue outperforming the market for a short period in the
future. Jagadeesh and Titman (1993) found that strategies involving purchasing stocks that
had previously performed well and selling those that had underperformed yielded significant
“abnormal” returns in the U.S. stock market between 1965 and 1989. Similarly, Fama and
French (2012) noted the enduring nature of momentum returns from 1989 to 2011, identifying

“momentum” as a distinct and enduring factor not explained by value or size effects.

For minimum volatility factor, we identify stocks that display a lower level of risk than the
overall market. Low-volatility equities often outperform when the market is falling, and
frequently lag when the market is rising. The Minimum Volatility Factor in smart beta strategies
is designed to capture excess returns from stocks that exhibit lower volatility compared to the
benchmark index average. This approach is based on the theory that fewer volatile stocks can

provide better risk-adjusted returns over time.

Quality factor exposure refers to the tendency of high-quality companies, characterized by
robust profitability, stable earnings, and low financial leverage, to generate superior risk-ad-
justed returns compared to lower-quality companies. This factor is predicated on the notion
that high-quality firms are better equipped to withstand economic downturns and are less
vulnerable to financial distress. Fama and French (1992, 2015) extended the asset pricing

model to include profitability as a factor that explains stock returns, arguing that profitable
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firms are likely to perform better because they effectively utilize their capital and generate
higher earnings. This aligns with the efficient market hypothesis, suggesting that stock prices
reflect all available information, including the financial health and profitability of firms.
Modigliani and Miller's (1958) theories on capital structure emphasize the role of debt and
equity in a firm’s performance. High-quality firms typically exhibit low leverage, reducing their
cost of capital and risk of bankruptcy, thereby offering safer investment prospects. According
to the capital asset pricing model (CAPM) by Sharpe (1964), investors are compensated for
the risk taken beyond the risk-free rate. Firms with stable earnings provide more predictable
returns, reducing business risk and potentially lowering their expected return threshold,

making them attractive to risk-averse investors.

Growth factor exposure is the strategy of targeting stocks that are expected to grow at an
above-average rate compared to other companies. This typically includes companies with
rising profits, revenues, or cash flows, and often these companies reinvest their earnings into
the business rather than paying out dividends. Investors anticipate that these reinvestments
will lead to future growth and an increase in the stock price. The growth factor is premised on
the idea that these stocks will provide excess returns because their future potential is not yet
fully reflected in their current stock prices. High Price-to-Earnings (P/E) ratio will be used as

a signal indicator for growth smart beta strategy.

3. Methodology

This study aims to determine how integrating ESG criteria affects the risk-return performance
of smart beta portfolios by utilizing two different asset allocation methods. In both approaches,
portfolios were built based on the first quartile of a market index and after screening and

rebalancing, portfolios were compared with the same index and used as a benchmark.

The first method for ex-post ESG rebalancing involves selecting the top quintile of companies
from a market index based on their performance in various smart beta strategies such as
value, momentum, minimum volatility, quality, and growth. After the initial selection, these
portfolios are rebalanced monthly, adjusting the weight of each company according to its
current ESG scores. This approach is designed to capture dynamic changes in both market
conditions and company-specific ESG performances. Since the portfolios are rebalanced

monthly, the turnover rates are also high for this method.
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The second method for ex-ante ESG screening starts by selecting companies based solely
on their ESG scores, choosing the top quintile from the market index. The selected ESG-
focused portfolios are then rebalanced annually using smart beta strategies to adjust the
weights of the stocks. This method aligns with the annual updates of ESG scores and
therefore, the portfolio turnover rates were also significantly lower. The drawback of this

method is it may result in less responsiveness to short-term market dynamics.

By using both approaches, the study provides a comprehensive look at how ESG can be
integrated into smart beta strategies at different stages of the portfolio construction process.
This two-fold approach allows for a clearer analysis of ESG’s effect on both portfolio risk and
return, offering more robust insights than a single-method study would. Therefore, applying
the two approaches, four portfolio categories were obtained: strictly smart beta, smart beta

screened with ESG rebalancing, strictly ESG, and ESG-based with smart beta rebalancing.

3.1 Data collection

The dataset includes financial and ESG score data sourced from Bloomberg, covering a
comprehensive set of companies listed in the major ASEAN market indices. The study period
spans from 2015 to 2023, with portfolios constructed and rebalanced based on data available
at the start of each period. Portfolio returns are calculated using local currency total returns
for each country. The performance comparison assumes that an investor has direct access

to each local market.

In addition, to maintain a clear focus on strategic performance, this research assumes that
there are no transaction costs. The returns presented are therefore gross theoretical returns
before any trading costs are factored in. This assumption isolates the impact of the investment
strategy itself, allowing for a more direct comparison of the various portfolio construction
methods. The challenge faced in the data collection process is the lack of availability of ESG
data that is restricted in both cross-section and time-series. This specific limitation is not unique

to our setting but is applied generally to research concerned with ESG.
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3.2 Empirical Analysis Process

The empirical analysis will be conducted using two Bloomberg functions: Equity Screening
(EQS) and Equity Strategy Backtesting (EQBT). EQS is a versatile tool designed for screening
of companies that meet a customized set of criteria, so you can generate investment ideas,

create lists of securities to follow, and validate trade ideas against historical performance.

EQBT is a comprehensive function that allows you to analyze the performance of a portfolio
by launching its corresponding EQS analysis. EQBT enables the evaluation of potential
investment strategies using past data. This backtesting function simulates how an investment
strategy’s criteria would have been performed historically by utilizing Bloomberg’s extensive
historical databases to calculate what the returns would have theoretically been. It is a critical
tool for both fundamental and quantitative analysts in assessing the advantages of an
investment strategy. The EQBT function also has the capability to adjust a portfolio’s
composition based on predefined rules. This backtest encompasses a defined historical
period and involves systematic portfolio adjustments. EQBT provides risk and return statistics

for financial portfolios, enabling comparison with standard benchmarks.

3.3 Factor selection

In the creation of portfolios, this study employs a series of factor attributes and selects stocks

based on the established selection criteria outlined in Table 1.

Table 1. Empirical Analysis Process

Equity Screening (EQS) Equity Screening
Backtesting (EQBT)
First Approach: First quartile smart beta ESG rebalancing
ex-post ESG rebalancing  (strictly smart beta portfolio) (smart beta screened with
ESG rebalancing portfolio)
Second Approach: First quartile ESG Smart beta rebalancing
ex-ante ESG screening (strictly ESG portfolio) (ESG-based with smart beta

rebalancing portfolio)

The smart beta strategies applied for portfolio selection include:
- Value, aimed to identify companies that are potentially undervalued relative to their
cash generation, sales efficiency, and dividend yield.

- Momentum, aimed to capture excess returns from stocks that have a positive trend in
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the last 12 months.

- Minimum Volatility, aimed to capture excess returns from stocks with lower volatility
than average to a benchmark index.

- Quality aims to identify companies that are profitable (high ROA), stable in their
operations (low volatility in operating margins), and financially sound (low net debt relative to
total capital).

- Growth aims to capture excess returns from stocks with increasing price expectations.

The construction of factors was done in Bloomberg Formula Builder (FORM), where you can
analyze securities based on your own custom criteria. Value, quality, and momentum factors
are multiple descriptors. The value factor is a cross-sectional average of three z-scored price
fundamentals, which are free cash flow yield, sales revenue turnover to current market

capitalization, and equity dividend yield, as mentioned in table 2 of any given firm at time t.

Table 2. Methodology for Construction of Portfolios Based on Factor Exposures

Factor Measure Signal

Value (VAL) Free Cash Flow Yield, Sales Revenue Turnover to High
Current Market Capitalization, Equity Dividend
Yield

Momentum (MOM) Difference between Total Return over one year High
and Total Return over the previous month

Minimum Volatility Annualized Volatility of Security’s Return Low

(LVOL)

Quality (QY) Return on Asset, Historical Standard Deviation of High
Operating Margin, Net Debt to Total
Capitalization Ratio

Growth (G) Price-to-Earnings Ratio High

Z-scores are applied to standardize different data points for compassion across diverse
datasets and remove any sectoral bias. Quality is a cross-sectional average of ROA, historical
standard deviation of operating margin, and net debt to total capitalization ratio. Momentum
is a cross-sectional average of the difference between the total return over one year and the
total return over the previous month. Both quality and momentum factors are standardized
using Z-score to remove any sectoral bias. After the construction of formulas is done, it is

used to screen and rebalance the portfolio construction in EQS and EQBT.
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4. Results

The analysis of returns indicates that the ex-post ESG rebalancing approach enhanced
compounded performance for most smart-beta strategies across ASEAN markets.
Specifically, in Vietnam, Singapore, Thailand, and Malaysia, this approach improved
performance in three out of five strategies. In Indonesia, however, only two strategies
benefited, while the Philippines saw improvements in four strategies. Conversely, the ex-ante
ESG rebalancing approach showed that in the Philippines and Thailand, four out of five
smart-beta rebalancing portfolios surpassed their initial ESG-screened counterparts. In
Indonesia and Singapore, only two portfolios showed superior performance, while in Vietnam
and Malaysia, only one and none of the portfolios, respectively, outperformed the initial ESG-

screened portfolios.

From Figure 1, it is evident that two out of five smart-beta strategies exceeded benchmark
returns in Vietnam, the Philippines, Indonesia, and Malaysia, while only one strategy surpassed
the benchmark in Singapore. Remarkably, all five strategies outperformed the benchmark in
Thailand. Although the majority of smart-beta strategies across ASEAN countries do not
surpass the benchmark with the ex-post ESG rebalancing approach, they generally perform

better when compared to standalone smart-beta approaches without ESG considerations.

Figure 1. Ex-post ESG rebalancing approach compared with benchmark returns
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Note: VN-index (Ho Chi Minh Stock Index) — Vietham; STI (Straits Times Index) - Singapore;
SET (Stock Exchange of Thailand Index) - Thailand; PCOMP (Philippines Stock Exchange
PSEi Index) - Philippines; JCI (Jakarta Stock Exchange Composite Index) - Indonesia; and
FBMKLCI Index (FTSE Bursa Malaysia KLCI Index — Kuala Lumpur Composite Index) —

Malaysia
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However, the effectiveness of ESG rebalancing extends beyond profitability and into risk
management. According to data presented in Table 3, ESG rebalancing may not consistently
enhance profits but notably diminishes risk levels in several countries. Specifically, portfolios
in Singapore, the Philippines, and Malaysia saw a reduction in risk as measured by standard
deviation following ESG rebalancing. In contrast, portfolios in Vietnam experienced an increase
in risk, as did three out of five smart-beta strategies in Thailand and Indonesia. The impact of
ESG rebalancing on risk-adjusted returns can further be analyzed through the Sharpe ratio,

highlighting the trade-off between risk and return in these strategies.

Table 3. Standard deviation after ESG rebalancing — ASEAN markets

Country LVOL LVOL VAL VAL G G QY QY MOM MOM
ESG ESG ESG ESG ESG

Vietnam 10.50  18.28 15.19 34.79  20.03  20.62 1538 24.12 19.81 29.18
Singapore = 14.97 | 14.85 20.09  18.99  18.72 17.80 1540 16.28 18.82 | 16.72
Thailand 9.16 14.11 1506 20.72 | 20.24 1982 16.83 17.60 23.26 20.77
Philippines 18.61 = 18.39 | 21.13  19.95 2420 22.05 2263 21.16 2197 20.74
Indonesia  9.53 17.11 | 19.58  33.17 | 24.53 | 24.29 13.70 2223 23.88  23.59
Malaysia  12.74 | 12.84 | 20.82 | 18.70 | 18.94 | 16.76 17.20 1697 20.57 | 16.65

Note: Minimum Volatility (LVOL); Value (VAL); Growth (G); Quality (QY); and Momentum
(MOM)

The analysis in Table 4 of the Sharpe ratios post-ESG rebalancing across ASEAN markets
highlights the efficacy of integrating ESG factors into investment strategies. ESG integration
has shown to enhance the risk-adjusted returns across multiple factors and countries. Notably,
Vietnam, Thailand, and Malaysia exhibit significant improvements in Governance and
Momentum factors when ESG criteria are considered, suggesting the potential of these factors
to uncover superior risk-adjusted opportunities within these markets. Although the overall
Sharpe ratios remain modest in some countries like Singapore and the Philippines, the
integration of ESG still results in relative improvements. These findings underscore the
strategic advantage of ESG incorporation, particularly in Governance and Momentum strategies,
aligning with the growing emphasis on sustainable investing. The results thereby reinforce the
potential of ESG integration not only as a conduit for achieving greater social and environ-

mental impacts but also for enhancing financial performance across diverse ASEAN markets.
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Table 4. Sharpe ratio after ESG rebalancing — ASEAN markets

Country ESG LVOL VALESG GESG QY ESG MOM
ESG ESG
Vietnam 0.34 0.37 0.15 0.10 0.10 0.18
Singapore 0.31 0.45 0.24 0.26 0.13 0.58
Thailand 0.63 0.92 0.45 0.81 0.79 0.64
Philippines 0.19 0.37 0.26 0.24 0.26 0.16
Indonesia 0.55 0.61 0.29 0.46 0.45 0.59
Malavsia -0.14 -0.39 -0.22 -0.25 -0.42 -0.32

Note: Minimum Volatility (LVOL); Value (VAL); Growth (G); Quality (QY); and Momentum
(MOM)

From Figure 2, it is apparent that all smart-beta strategies exceeded benchmark returns in
Thailand and the Philippines. In Indonesia, four out of five strategies outperformed the
benchmark, while in Singapore, only two strategies managed to do so. Surprisingly, in Vietnam
and Malaysia, none of the strategies were able to outperform the benchmark returns. This
demonstrates that the majority of ESG rebalancing strategies are effective in surpassing
benchmark returns across several ASEAN countries under the ex-ante ESG rebalancing
approach. However, when comparing these results to standalone ESG strategies without
rebalancing, the majority of portfolios showed a decline in performance, suggesting that while
ESG rebalancing can enhance returns, it may not always be consistent across all markets or

strategies.
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Figure 2. Ex-ante ESG rebalancing approach compared with benchmark returns
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SET (Stock Exchange of Thailand Index) - Thailand; PCOMP (Philippines Stock Exchange
PSEi Index) - Philippines; JCI (Jakarta Stock Exchange Composite Index) - Indonesia; and
FBMKLCI Index (FTSE Bursa Malaysia KLCI Index — Kuala Lumpur Composite Index) —

Malaysia

The analysis of Sharpe ratios from Table 5 reveals insightful variations in the performance of
smart beta strategies enhanced with ESG factors across ASEAN markets. Notably, Thailand
and Indonesia emerge as leaders in maximizing risk-adjusted returns, with consistently high
Sharpe ratios across multiple factors, affirming the robust integration of ESG principles.
Singapore shows moderate success, particularly with the Low Volatility strategy, suggesting
a partial but effective adaptation to ESG principles. Conversely, the Philippines demonstrates
mixed outcomes, indicating a need for more fine-tuned strategies to fully harness the benefits
of ESG integration. The underperformance observed in Vietnam and Malaysia, where Sharpe
ratios are notably low or negative across all factors, calls for a critical reassessment of ESG
strategy implementations in these markets. Overall, the findings suggest that while ESG
integration can potentially enhance the performance of smart beta strategies, its success is
highly contingent on local market characteristics and the specific execution of ESG criteria

within the investment process.
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Table 5. Sharpe ratio after smart beta rebalancing — ASEAN markets

Country ESG LVOL VAL ESG GESG QY ESG MOM
ESG ESG
Vietnam 0.34 0.37 0.15 0.10 0.10 0.18
Singapore 0.31 0.45 0.24 0.26 0.13 0.58
Thailand 0.63 0.92 0.45 0.81 0.79 0.64
Philippines 0.19 0.37 0.26 0.24 0.26 0.16
Indonesia 0.55 0.61 0.29 0.46 0.45 0.59

Note: Mini Malaysia B -0‘. 14 L -0.39 L -0.[2'2 -0.2‘5 L -0.4? . : -032 JVomentum

(MOM)

5. Conclusion

This research has systematically explored the performance of ESG-integrated smart beta
strategies in ASEAN stock markets from 2015 to 2023, offering a detailed comparative
analysis against traditional market capitalization-weighted indices. The findings reveal that
ESG-integrated strategies not only enhance the risk-adjusted returns but also mitigate risks
across diverse ASEAN markets, albeit with significant variability across different countries and
factors. Specifically, markets like Thailand and Indonesia showed notable improvements in
Sharpe ratios, suggesting a robust integration of ESG principles that align with superior
risk-adjusted returns. Conversely, the underperformance in markets such as Vietnam and
Malaysia underscore the complex interplay of local economic, cultural, and regulatory factors

that can influence the efficacy of these strategies.

The implications of this study are twofold. Firstly, it substantiates the potential of ESG
integration to enhance the financial performance and sustainability of investment portfolios in
emerging markets, aligning investor values with financial goals. Secondly, it emphasizes the
need for investors to consider local market dynamics when applying ESG-integrated smart
beta strategies, suggesting that a one-size-fits-all approach may not be effective across

different regions.

Future research should focus on longitudinal studies to track the evolution of these trends and
extend the analysis to other emerging markets to validate these findings further. Further,
employing data from a single provider, Bloomberg, introduces potential methodological bias.
ESG scores can vary widely between providers like Bloomberg, MSCI, and Sustainalytics due

to differences in their scope, measurement, and weighting methodologies. To address this,
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future research could construct a composite ESG score by integrating data from multiple

sources.

Researchers should perform a sensitivity analysis using different providers’ scores to test the
robustness of their findings and present a more comprehensive view of the results.
Additionally, exploring the impact of specific ESG factors such as environmental,
sustainability, or governance models could offer deeper insights into which aspects of ESG
most significantly drive performance in smart beta portfolios. By advancing our understanding
of ESG integration in diverse market conditions, stakeholders can better navigate the

complexities of sustainable investing in emerging markets.
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Abstract

This study examines the relationship between CEO ownership and firm performance under both
normal and crisis conditions. The research investigates 376 firms listed on the Stock Exchange
of Thailand during the period 2018-2022, dividing the analysis into two sub-periods: the normal
period (2018-2019) and the COVID-19 crisis period (2020-2022). The findings indicate that,
under normal conditions, only the proportion of CEO ownership has a statistically significant
and positive effect on firm performance as measured by Tobin’s Q, while no significant effect
is observed on accounting-based measures such as ROE and ROA. During the crisis period,
the analysis further reveals that CEO ownership exerts any significant impact on firm

performance, whether measured by accounting indicators or by market-based valuation.
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FluuSEnidszel External Governance §n arflenuduwusnusznitiniiiansasiuuas
CEO fiusaan Tobin's Q udluuSEnilsz@y External Governance (EG) tgdﬂﬁ'uvl,;iwumw
sunusi laouaasliiinwiluuisnissauaes EG g9 az linudymsenidfedunuguinig
(Agency Problem) uaaswuluuSEniSszal EG ¢ saansasnuawispvas Lilienfeld-Toal &
Ruenzi (2014) ﬁvl,@i”ﬁﬂmmwé’uw”uﬁi:wmmsﬁaﬁmaa CEO uaznanauunuaana (Market
Performance) uaz ldtaayiliin1sfiariuuas CEO azdinnativanndananauunuaaaluuisgm
fflszauva9 External Governance (EG) 61 fnmsugistuluasasn wazlivzaunsliaaniiaves
H{U3%13 (Managerial Discretion) §4 wenanit CEO ‘ﬁ'ﬁaﬁﬂuﬁﬁ'ﬂmmmLﬁ'uyjamlﬁﬁa}ms

16 :nmIaanIasienmnang (Reduce Empire Building) wastnudsedninw
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= =

Kapil & Mishra (2019) ldvhn1sfinmfisnnuaunussznitamsfiafuvedgu3ns (Ownership)
M308YUYBIUNAINUENILL (Institutional Relationship) NMINavusetinaInudIlszing
(Foreign Institutional Investors) LLRsIWIAYBIATUWENIINNIT (Board Size) NUNANIAL AL
PAIUTEN F}?owmwﬁmm&'ww”uﬁn”ugamu’%ﬁ'ﬂﬁi'ﬂiﬂﬁgaﬂ'mmﬂu,tuu Tobin’s Q ¥1NNI1
nanseinnuiiiadlasdtnmietyfuuy ROA waz ROE @sfiaidunisdnundilad
A13NEND9IUIELAUN1961% Corporate Governance ﬁﬁmiﬁaﬁwmﬁnamuamﬁu

(Institutional Investors) Lduaauilsaaun

rmﬁm:nLﬁmﬁ'uwaﬂsz‘ﬂwaaﬂwsLﬂﬁmuLLﬂadmiﬁaﬁumaa CEO ifidananauunuluizazan
lag wudmin CEO fnsaadruiunisfiensasriuasazyili ROA Tuddaldiiadu lnume
1@anurIn CEO Lﬁm‘hmumiﬁammﬁu wHINA AT &M ROA aaadludaa lU wanain
il uIsBEINL I HARa LN HANG (Market Performance) fianusunuslufianiadaini
ﬂuumit,ﬂ&:ﬂmmmmsﬁammﬁuma{l CEO saanaeInuaNN@AzIWNIRIay I (Signaling
Hypothesis) Iﬂmﬂumsﬁﬂmﬁﬁiw:nmmam“’aLLﬂﬁleiagfLumuL'amLﬁmﬁu (Wu & Dong
(2020))

WIT8a4 Steven Freeman (2007) lavinmsAnsnansznuvaslasenns ESOP wuinnmsiie
#uu89WiNI1% (Employee Ownership) Tagadoudrazrnldlszansnnuesasdns (Firm
Productivity) gai‘fu e salunIrind s (Profitability) gaﬁu wazwinauiiuwlduegny
a38nsuudin (Longevity) wanannit swdspdinun mﬂwﬁfmwmﬁumsﬁamaoﬁm:ﬁﬂﬁ
HAABULNUIINNITRING (Returns on Investment) gga‘*fué‘ﬂﬁw FOAANBINUINUIVBVD
Ismiyanti & Mahadwartha (2017) wuiinisbiwsinnudnaniidulumadudiadusiulasinis
ESOP ﬁ]:mmimhsa@mmm‘“@l,l,ﬁaizwj'mLﬁi”'r'uadl,l,a:;ju%%ﬁvl,@i” nwidnladaaginlasims
ESOP mansnuiindszansmulinivesdnsle uazUszansnmaasesdnssinalagassdanants
dLfinanu (Performance) luidauan udlassn1s ESOP lildssnalasassdananisdiiinan
20909607 Taoidumydsnanmedourulszinsawmssuinvnuiinds  laodssansam
e lasltaiuds saauusIudana (Sales Per Employee) n3ziatinaadana (Cash Flow
Per Employee) LLa:éTmﬂd’mmg‘uLf'muﬁuﬂ%'wﬁsm (Total Assets Turnover)
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3. 25a BN

msﬁnmmwué’uw”uﬁi:mwmiﬁaﬁumaaﬂi:mmﬁﬁﬁﬁ']ﬁu’%miﬁuwams@hLﬁuawuluawu
S50t zdumsdns luanzUnduasanizingd Ietmuapanalszannsasnuiseiae
vismanzfouluamananninguridszinalng (The Stock Exchange of Thailand) lasnga
dregenltlunsissaavseniansdouluasiansnnswiunsdszinalnafdfinewlud
W.¢l. 2561-2565 LL@iVLamuu’%ﬁ'ﬂlumjugiﬁaﬁmmi p3faiunuuAzRaNNIWG g3fadsziuns
wazlsznudia u‘%ﬁ'mmml,ﬁwﬁagszﬁdwmiﬁyuwumi@‘mﬁmm u‘%ﬁ'ﬂﬁﬁ"ﬁagamiﬁaﬁu
dasaunsiaviu Tayanaind Toyananauunwnnanniwg LLﬂ:fﬂHﬂS% g fisnduluns
Jenldasudiu

NNAUFNTAAINGT muﬁaﬁ'mftﬁaﬁwmuu’%ﬁﬂﬁaglj'mﬂsl)@i”miﬁﬂmw%éu 376 U3EN wivaanidn
NINLNBATUAZATIWATINGINNT (AGRO) 46 UInh ﬂajwﬁuﬁwqﬂnﬂuﬁnﬂ (CONSUMP) 28
U3EM nguAugaswnITl (INDUS) 71 U3 nguadinisumingduazniiniasing (PROPCON)
80 U3WN NiUNIWLINT (RESOURC) 46 uTsn niuuin1y (SERVICE) 80 U3whn uaz ngu
walulafl (TECH) 25 US1™

wsnadanltlunimesauauufziusasawissilaziilunisisuidadiuna (Quantitative
Research) sﬁaﬂizﬂauvlﬂéﬁﬂmﬁl,ﬂ'ﬂ:ﬁ‘iagalu 2 EIUAAN A MINATZHRDALTINTTAUN
(Descriptive Statistics) mﬁmﬁzﬁaﬁ&‘ﬁawwmmLﬂumﬁmmzﬁlﬁaa%mmﬁmﬁuﬁaga
\Haadu vassudsildlunsdnmw laslddiads (Mean) m@ﬁ;'}q@ (Minimum) A1§98@
(Maximum) LLa:mmuLﬁmmummgm (Standard Deviation) L8zNINARDUFNNATIUITUITY
(Test of Hypothesis) lunisnasausuufginiuispezlinisiienzidanaunis (Correlation
Analysis) MINAFBUAMNURINNTDIWANTadUNBAMUTANTRIAILLTDaTE (t-Test) UAzZANT

"3Lm'1:ﬁaumimnam%aw1mm (Multiple Regression) 62835 Fixed Effect Regression Model

IWaNARaUANULANAITBIHAINMINaNTa uIaITE MBI IUTA I ddenan s iin
SWIUTIIRNNIZNNTF AR UNLANANINW Ie lau Itz s lumsdnseandn 2
723fa 1) Tr9neumTAansuNITzuevadde Talaia-19 seninell w.ea. 2561-2562 ua

2) TrmaIMILNIszLeaabe hialaie-19 sewined w.e.2563-2565 lagldimuaauudgin

o

o
[90A2
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1. Franeuwm I Aan s szunevassalisalaie-10 32119l W.a.2561-2562
1.1, ANNFNHUTIEWINMITauY 0913 BUNANALS W IR LRI A
NAABUWNUINNARNNITNE
auwﬁgmﬁ 1: msﬁaﬁumaaﬂszmmﬁh%ﬁwﬁu’%msmNa@iawami@mﬁumﬂu
gn1zUné
auNGgIui 2 é{"ﬂﬁhumiﬁaﬁumamizmmﬁmﬁﬂﬁu%midaNa@iawamiﬁ%ﬁu
Nulugnzdnd

1.2 AUFNRBTITNINATINITLEUADIIRANNINS A NTINNITRIDWRNITUNLIKE
MIELARIIULATNRADLUNUIINHANNTNE
suN@zin 3 mMaEuempRInINddatzwd i Auinsdinadananis
dufuiulugnizund

2. Frgnsamsfiamsunsszunaasdelhsalaie- 19 12nined w.e.2563-2565
2.1 mmé’uw”uﬁ’izmwmiﬁaﬁmaaﬂizmuﬁmﬁwﬁu’%msﬁuNami@i'u,ﬁummt,az
NRADLUNKIMNARNNTNE
awﬁgmﬁ 4: msﬁaﬁumaaﬂi:mwﬁi”mﬁﬁﬁu'%mimNa@iamami@‘hl,ﬁumulu
§N12ANDA
auuﬁgmﬁ 5: ﬁ'@daumiﬁaﬁmaaﬂi:mul,aj”mﬁhﬁu%midaNa@iawami@inﬁu

Nuluan1zinga

2.2 ANUFNWHEITRIILATINILRUDVIURANNIWEADNTINNTRIOWHNIUN LKA
MIF RN BUZNAADUUNUINNAINNTNE
suNdgin 6 : MaEumpRININSdalzmwd i Auinsdinadananis
Fiuanulugnzinga

4. MINaNTWdoya

v @
e A va o

lun13338039% pd'awvl,ﬁﬁmuw”a w3 lunTAN B la g NINTUIINANTOULUIAALAS

Y5ynIsnitATas VTmealﬁmﬁLﬂﬂ:ﬁ“ﬁagaﬁmmgnﬁao ATOUARN UAZENIDREYIDU
mwaJﬁ'uw"’uﬁ{szmnmiﬁaﬁumaaﬂs:mmﬁmﬁﬁﬁu%miﬁuNamsﬁnﬁumumaw%ﬁ'ﬂﬁa 814
Faan saudslunmsansdsznaudissudsaafilsianansefinouuesusen saudsaasy
ﬁazﬁaumiﬁaﬁumadﬂizmuﬁmﬁwﬁu‘%mi mammﬁLLﬂsmuquﬁﬁmiam”ué’nwmzmwwz
yasfians Fenmsrnuansrmyiasaiudsudazlszinnazasung lesszualusautall
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#amU59453 (Independent Variables)
s w w oa =
- N1308YUYRNIET U MINNIUINIT

(CEO) ]
. fuUin1y (Dependent Variables)
- dadun1stevuvesUsssrudmim
—» - ROE
U313 (CEO) "
e u .. o . - ROA
- ANSUIEVANNINGRBATINAINTBNLNITY
- - Tobin’s Q
A2uUsauAN (Control Variables)

- YuIRveIiaMsinyad1R INdunIngsau
- AZLUUNISANAUGUARINITUTEYIA
=
Ny
- dndunildudadunindsay

- msiulnveseanang

W AT TR T IU TN EBR AN U TALI UL RAAAA DINUNTALWUIAANNTIE ;ﬁﬁ'ﬂvl,@‘fﬁ'mm
o 0 4 I ' o v @ . A
mLLUiﬁﬂﬂ@ﬁlﬂunﬁiﬁnmaamﬁuaaanqwaﬂ 1éun @autseany (Dependent Variables) 49
geviaunamM I inuuasuTen noluddnisdnydusenisaaia uazaaulsdas: (Independent

A @ A A o 1% v A a .
Variables) myuLuuvl,ﬂ'ﬂminamad‘vgummﬂs:mmmmmwmmﬁ (CEO Ownership) lasns
ARUALATNITIAAILARL ALY TENIBINNBIINIINITIFON I IEITINITLTWLAZNNTIANT
<A A o =2 A o a A A o Aawv A A o %
ol e likanmsdnwidenlasnungejuazausaIoufisunuawiseningtesld lag
aandsanylaun

(1) HANITALHUINWVDIVIEN (Firm Performance)
1.1) IATINANDUUNWADEINVDIATIBN (Return on Equity: ROE)

] Qs 1 1 o a . 1 U v a A v 1 v a
dudanamwrenivilaninuswsesiiadumdy Salsznoudis 1) yadiuadyay
yad a1 (par value) 2) sruiinyad1du uaz 3) lsazan agfluninadanauildiani

o o . - . A v & o AadA ., oA o
sansnlunsviila (Profitability Ratio) Geuasliiduinluseuszszianvndfruangiiaiu
sy lasunanauwnwanuIEniduinwniiile (men 3unsaw, 2563) lag ROE @1uwamhann

flsan’

ROE = -

. v w
ﬁ?uﬂad%ﬂﬂﬁui]u
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> a s 4
1.2) 3ATINAADUUNWINNAWNINEG (Return on Assets: ROA)

WU AINEIWA LTI AANNEINITA IUANITANARINUVINANT luraIasagIni LT aaw
IInlwnvind'ls (Profitability Ratio) 153aUs=@nsawlunisuSmisanuvesdrsuinig win
a‘"@]iﬂdauﬁgaa'auLLaﬂaﬁaﬂizﬁﬂ%nﬂwluﬂWiﬁwLﬁumumnﬁuﬂfw ﬁﬁaanuvbwlﬁl,ﬂuasmﬁ
(AN IUNIEN, 2563) Loy ROA F1uItean

flsama

ROA =

Aunindsiy

(2) HAMBUUNWINNAANNINE (Stock Return)

Qﬁa‘i'ﬂ"l@“lfﬁa”mwﬁm Tobin’s Q LTWMTIANANNITAELAKINY 118I1NDAIIEIU Tobin’s Q NANI
% ' > 1 a A L IS
rmmgammamg"‘ﬁl,l,azyammammm@"uaam}mi mnwﬁamsmwmmﬁmaauﬂamu v

o

' { o o A L2 @ ' A & o ' { o
a@]i']E‘T')%ﬁ')@]ﬂﬂﬂ?i@nL%%\‘]']%vl@]aﬂ?']a@ﬁ']ﬁ?% Return on Investment TGLﬂ%a@]iqﬁ?%ﬁ?@]Nﬂ
ada X a ¥ - A = . .
‘nm@muslua@]@lm'mu (Ww3IN N@l\‘lﬁ“flﬁ, 2549) I@]U Tobin’s Q ATUIUINN

Tobin's Q
_ Market value + Book value of short term and long term debts

Total assets

du138832 (Independent Variables) laiin msﬁaﬂsaaﬁumaoﬂi:muﬁmﬁwﬁu’%mi (CEO
Ownership) LLazé’mﬁ%mmsﬁaﬁumaaﬂ‘s:mm'ﬁmﬁﬂﬁu?mi (CEO Ownership Proportion)
é}'ﬂdmmiﬁaﬁumaaﬂs:muﬁfmﬁﬂﬁu’%mi N é}'ﬂdmﬁuﬁﬁaiﬂmﬁ@migﬁﬁw‘mmm
srauUIMIaUAniavedasdns ﬁmmmﬁﬂmmvlﬁmﬁwmuﬁumﬁtyﬁﬁaiﬂmﬂ‘s:mmaﬁ”n
WINAUS AN TN m‘hmuﬁumﬁmﬂ%ﬂmﬁaamm:*‘ﬁn‘s:uﬁ's Employee Stock Option Program
(ESOP) Aamindin1slugy wuuwiefifaniseanuaziaue yﬁumaoﬁamﬂﬁuﬁwﬁfmwmﬁalﬁﬁ
sauhwnazlanslugrunidrasian winnuluguediiafusasfiomsfiazldiunanauunu
RN ﬁaﬁ‘i‘smmﬁazLﬂmmmz@jﬂﬁwﬁfmmﬁwmﬁa ﬂm'lmg:au”ﬁvjwml,l,a:ﬁﬂ'nmdﬂw°’uﬁ'u

nams ("ngaﬁ F19913, 2564)

Lﬁalﬁm'ﬁmwﬁmwm?ww"’uﬁ'szmwm‘sﬁaﬁumaaﬂ‘s:mwﬁi’mﬁwﬁﬁmiﬁuwamw‘hLﬁmm
Po9u¥ndanugndeuazanandndaiunIngan g”%”yvl,@i”ﬁmumﬁ LLﬂsmuquﬁ'ﬁNfa‘amﬂ
13THNTINMITeAwMITuaznIsans Fadudesafionadsninadananisdfiineuuas
UIHEN m”al,l,ﬂimuquﬁlfﬁﬂiznauﬁm YUV BIAINTFITANEUNSNEIIW (Total Assets)



Development Economic Review = 93

AzunwMIINUQUanansrasuIEnIanziion (Corporate Governance Score: CGS) A
WiAURaFUNIWETIY (Debt to Total Assets) uazmistiivlavesseled (Revenue Growth) Tag
fudsisnittisssroursansarnanmsiu lassaesssanivs uazdnsmwnsiiulaves
a3 %aﬁmﬁmma%'m“%g@iamiﬂmﬁuwami@‘hLﬁummmzﬁﬂﬁmﬁLﬂiﬂ:ﬁﬁm’mm \Faile
NN

RULNADIVINNIDY

iilesnuansznUBe9Ingd Covid-19 i ldiAndurinfiussasinauelugisnaiasnsn RELER
lautszreszazianlunsdnmeanidu 2 12988 1) Fr9riounsiiansunssnauedie s
Ta3a-19 3239l w.a. 2561-2562 U 2) Frgnasnsunsszunavendalisalaia-19 sewing
T W.a. 2563-2565 LWNUWATLEATHLITIANLUY binary v lREaNskazasslyasann
wanzaunulunsdifsasinlassssanusunuiiaswldvisnue wenainit g1auldinua
sUuvuanuduRusraIn1iiaiuveduinisuazgieiunslugduyadrvesianslid
ANUFNR I I UATIROAARDINY Wiwattanakantang (2001) #ladnwusunaanzionlu
amananningunadszine inouszwuimatieduvasuinsuazgiiaiunslnganuauwus
\B9LduaTINUYad1NanIs (Tobin's Q) é'fiaLmn@mmnﬁnwmﬂﬁaﬂ'ﬁﬂluﬂi:l,wwa%%’gaLaﬁm
G Q’?ﬁ'ﬂ%dﬁmuﬂasJuagwumﬁaun”uﬁgo’lwﬁaaﬁaumii:mwﬂaaL%?avlﬁ'aiﬂ%@-19

ke
1. "li')\‘iﬂﬂ%ﬂ’lilﬂ@]ﬂ'ﬁlLWiiz‘H’lﬂ“ﬂa\‘lL%Ell')iﬁrﬂ')ﬂ-19 3219 N.F.2561-2562

(1) wuudrassiilEnagauaNNFNRKE Iz T aRRYBIUTEEWAIRRT
UIRIINUHANITANBHI NN DIUITEN

ROA, = @ + B1CEO_OWN, + B,CEOQ _PROP, + B3CEO ESOP, + B4LOGISIZE), + BsCGS, + BeLEV, +
B7REVG, + it coverrreerrren aumsii (1)

ROE, = @ + B1CEC_OWN, + B2CEO PROP, + B3CEC ESOP, + B4LOG(SIZE), + BsCGS, + BeLEV, +
BIREVG, + it s st (2)
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Toe ROA, = §m3187U Return On Asset USEW | 1291879 t

=

ROE, = #n3187u Return On Equity U3l i 9aaandi t

CEO_OWN, = n1silefiuves CEO il | Yaaaani t fmumduiudsu daniifu 1 wn
Usgsmudwiniuimslifoniluians

CEO_PROP, = dmahuntsiiaviuuas CEO ST | Yaanend] t

CEO ESOP, = s ERn SNERaUszs T miiivims USEnA i faanand t drausdui
wlssiu Sy 1 mnssedmihivimslisudniiauerondnmindranssunmavdontingm
LOG(SIZE), = vunavasiamsinnndunindsaluguasntsii U3 | Haanand t

CGS, = AzuuunIsinuauananIsuIsnaanaiou 3O 1 dasnandi t

LEV, = Frauniiaursedundndsa VA | hanand t

REVG, = Maiiulnuadgeanune Uu3Eni | 1aanand t

(2) wwpdraesflinaseuanuaunuszninsiauraslszmuwdminnuing
AUNAAALUNUINNRANNITNE

TOBQ, = O + B1CEO OWN, + P2CEO PROP, + BaCEQ ESOP, + PalOG(SIZE), + PsCGS, + PeLEV, +

BIREVG, + Eit e AUl (3)

Tan TOBQ, = am3187u Tohin's Q Yo | Tranad t
CEO OWN, = nsfiavuans CEO uddiil i 92a0andl t fwualudanusyu dewiadu 1 wn
‘U'i:’,ﬁ"I‘ulﬁﬁ"lWﬁ?ﬁu%ﬂﬁlﬁﬁﬂﬁuiuﬁﬂﬂ"ﬁ
CEO PROP, = dndunistiavjuvas CEO Ui | taanei t
CEO ESOP; = AstEueTEvannIndRaUsrs A TS USER | Yranandt t Asuediuda
wisviu ey 1 smnuszsnudminiiuinslisuansiauetnavdnnindiansntsvianingu
LOG(SIZE), = ruraaasfiamsinnndunindsaulugiaan3iu US| daanandi ¢
CGS; = pruuuntsiiuguaianisuitmaanz.dou U3 1 Yaananit t
LEV, = Srauniiausureduninegsan V3vni | taanani t

REVGy = matfiulpuaseanun U3 taenandi t
v
2. ?f'J\‘i‘Vla\‘lﬂ'lilﬂﬂﬂ'lilLWiiz‘lJ’lﬂ“ﬂa\‘iL%El1')iﬁfﬂ')ﬂ-19 5$‘ﬁ'3’l\‘ﬁ.l N.F.2563-2565

(1) wuudrassiilEnagauaNNFNRKE Iz T aRRYBILTEEWAIRRNT
UIRIINUHANITANBHI NN DIUITEN

ROA: = O + B1CEQ OWN, + B2CEQ PROP, + B3CEQ ESOP, + PalOG(SIZE), + PsCGS: + PeLEV;, +

BIREVG, + Ext ... _dunsd (a)
ROE; = O + B1CEO OWN, + B2CEC PROP, + B3CEO ESOP, + PalOGSIZE), + BsCGS, + PeLEV;, +

BIREVG, + &t . @unaii (5)
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Tam

(2) wpuraasnlrnageuaNuENRRsIzRIINT o RIBIUsEE RN

ROA, = #msnghu Return On Asset U3t | thanandi t

ROE, = #n57@7u Return On Equity Uwui | Taananii t

CEO OWN, = nsfiauaas CEO udwmil i $2a0andt t dvusudauusyu fiawsindu 1 win
Uszganudmidiudmsliieilufans

CEO PROP, = drdhunisiioviuuns CEO VST 1 Haanandl t

CEQ ESOP, = nstaugvevanvinssoUsysnusmiiiuims vsemi i $ranani t dmuadiue
wusviu fldindu 1 mntsesrudmdhiivimnslasudniauesondnnindronssunisuianinu
LOG(SIZE), = swiavasiantsinandunindsuluguaaniiiiy UTEwi | dhanail t

CGS, = azLuunsiiuguananisuiivaavzidoy UIONA | Yaawaand t

LEV, = Fdhumii ususeRunindsan Ui | thanand t

REVG, = mawdulnvaswanuiy v3emil | daanandi t

]
=

UIRITNUNAADUUNBINNAANNINE

TOBQ: = O + B1CEO OWN, + B2CEQ PROP, + B3CEQ ESOP, + BalOG(SIZE), + BsCGS, + PeLEV, +

BIREVG, + Eit oo AUl (6)

TOBQ, = 8631871 Tohin's Q WS Ind | thanandi t

CEO OWN, = msflasiuass CEO v3ddl | $aananl t dmusifudandssiu Jaasindu 1 von
Unzruiwiniuinsiddaiulufians

CEO PROP, = dndunistiavuuad CEO V3TN 1 Faanenit t

CEO ESOP, = nnstauaanuvanvindraysysiuivmsniivims viewil i thanandt t dvuaduin
wusviu Sldwindy 1 mnlsgstudnwindiuinslisudnieuovondnndniienssunisrdoninau
LOG(SIZE), = puaaasfianisinindunindsanlugiaanddiu US| daanandi t

CGS, = Aznuuntaiivguananisuitnaamzidou USHwd | faanand t

LEV, = dnanumiiausareduninds v3Eni | dhanani t

REVG, = maiiulnaeasanniy vFewi | Trananii t

4. Han15guazanlsigna

wamTasuazanlNoazdunsaTunafinamIdnsaNUaNN s TR ﬂ’liﬁﬂﬁ’WD MNPl

WIRINNUIMITAUNAMIALARY nsddnEluan1zUnduazanizingd Usznaudis wa

MIIaNzAsiaLTInTImun (Descriptive Statistic) LazWNaNIINAFAURNNAFIUITNITY (Test

of Hypothesis) mﬁmﬁ:ﬁﬂ’ﬁﬂ‘szmyd’wau*’ﬁagasl,u@ﬁLLﬂiL%aﬂ?mmﬂi:ﬂamﬁaJ AATINE

aauuNudasIuIaINaR (ROE) BATINAADLUNUIIMAUNTHE (ROA) HAABUUNUINNNAT

niwg (TOBQ) 1w1avasfiInIsiaanduningmiu (SIZE) luguaamifin dasiuniiiude
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funindan (LEV) uszmudvlavasmeld (REVG) miTiemzinisnszansastoyaluaniie
Un@ (2561-2562) AILNANNTILATIZANNINTZALVEITEYA (Box and Whisker Plot) WuinTaya
Anwitplfinenslzanadwanisise Lifideyaniidngmiadinidoyasulnglugases

' P o . Ao & ° @ o a a
ynadnifipazddn (Outiers) MwiTadsmaninihgatoyavasdudndalianalddszanm
fnler

a3 1 SR RAALEINTTAMIINEIWIN 752 WiEE1379 (Observations) 376 USHNTS
anzUn@ludindandaSinmdman 6 awds laud 1) a“'@mwa@lammmiamwaa;jﬁaﬁu
(ROE) 2) @3 HAA0LWNRAINNEWNINE (ROA) 3) NAABLUWNUINNARANNINE (TOBQ) 4) FAFIN
msﬁaﬁumaaﬂs:mmﬁ’mﬁnﬁu’%ms (CEO_PROP) 5) Fasuniaudasuningsu (LEV) uaz
6) Matdulavasela (REVG) wu'jﬂﬂ"ll,aﬁwaaé"mwamammmiammaaﬁﬁaﬁu (ROE) 1
ama:ﬁamumszﬁﬂﬂﬁagﬁ%’aUa: 7.71 Iﬂﬂﬁ@hgdﬁ;@ﬁ‘?ﬂﬂ&: 55.05 LLa:ﬁm@‘ﬁqﬂﬁ%aﬂa: -33.10
I@ﬂﬁ@hmmﬁmLuummgmﬁé”am: 10.82 FLARLVBIBATIHAADLUNUINNFUNINS (ROA)
Iuanwa:ﬁamuﬂﬁtﬁﬂﬂﬁay;ﬁi”aﬂaz 4.17 ﬁmgqq@ﬁi”aﬂa: 24.91 ﬁm@‘i’wq@ﬁ%ama: -19.79
LLazﬁ@hmuLﬁmmummgmﬁi’aym 5.68 FLARLUBINAAILUNUINNAENNING (ToBQ) lu
ama:ﬁamummiﬂﬂ@agﬁ 1.12 1N ﬁ@hgaq@rﬁ' 5.96 L¥in ﬁm@;nqﬂﬁ 0.15 ¥ uazdadIn

dadluuanaIgIunsouas 83.95

@hmﬁimJaaﬁ”@mumsﬁaﬁumaaﬂizmuﬁmﬁwﬁu%mi (CEO_PROP) luannizfianiunsal
ﬂﬂaag;‘ﬁ"%”asa: 8.08 ﬁ@hgaq@ﬁ‘i’aﬂa: 77.87 ﬁm@‘ﬁq@ﬁ‘fﬂﬂa: 0 LLazﬁmdauLﬁmLuummgm
A¥ouay 12.52 ALaADIBIFAFIURIHAUADFUNINETIN (LEV) luamazﬁamumsniﬂﬂaagﬁ
JOURZ 24.23 ﬁmqaq@ﬁﬁ”aﬁa: 72.96 ﬁm@ﬁ;'}q@ﬁ%aﬂa: 0 wazddndwdsuunasuwiios
8z 19.55 Lm:qﬂﬁmﬁamLaﬁﬁmaanWiLﬁuImmaaiﬂﬂ"l,@i” (REVG) luama:ﬁamumitﬁﬂnﬁag
fifauns 4.7 ﬁmgaqﬂﬁ%aﬂa: 193.71 ﬁm@‘%ﬂq@ﬁ%aﬂa: -81.70 Lm:ﬁ@hmmﬁmmummgm
fifauny 26.32
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'
= a € _AaAa A 1 1 a
AIIWN 1 NMATIERADALTINIIWW LB IaN1zU NG (2561-2562)
CEO_ESOP CEO_OWN  CEO_PROP CGS LEV REVG ROA ROE TOBQ
Mean 0.034574 0.769947 0.080824 3.868351 0.242301 0.047735 0.041735  0.077065  1.123741
Median 0.000000 1.000000 0.008665 4.000000 0.232477 0.022464 0.03713¢  0.078131 0.867232

Maximum 1.000000 1.000000 0.778726 5.000000 0.729551 1.937114 0.249100 0550478  5.962680

Minimum 0.000000 0.000000 0.000000 2.000000 0.000000 -0.816959  -0.197851 i 0.149265
0.331030

Std. Dev. 0.182821 0.421147 0.125171 0.961279 0.195545 0.263153 0.056779  0.108230  0.839465

Skewness 5.094987 -1.282814 1.905178 -0.427816 0.301451 2.646367 0.160709  0.131587  2.543553

Kurtosis 2695889 2.645612 6.778808 2.199244 1.886991 17.08716 4371289 4987876  10.58089

Jarque-Bera 21239.74 210.1852 902.3434 43.03058 50.20475 T095.779 6215730 1259886  2611.587

Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000  0.000000  0.000000

Sum 26.00000 579.0000 60.77944 2909.000 182.2100 35.89685 3138501  57.95263 8450531

Sum Sq. Dev 25.10106 133.2008 11.76646 693.9668 28.71674 52.00634 2421105 8796948 529.2314

Observations 752 752 752 752 752 752 752 752 752

NTIATIEAAD ALTINTT N IBBIFNILING A (2563-2565)

NANTIN 2 NMINATTRFRALTINTTUIINGIUIN 1,128 WiIEEITID (Observations) 376
UIHNTRN1LINOANLIN mmﬁﬂﬂnaaé’mwa@]ammmiamumaagﬁaﬁu (ROE) luanaz
"3ﬂt]@1ag;'ﬁ"§aﬂa: 6.97 Iﬂmﬁmgaqﬂﬁi’aﬂa: 68.93 LLa:ﬁm@%wag@ﬁ%aya: -57.04 lasdldain
n‘fl"mmummgmﬁi’amz 13.47 sadpvassanHanauLnwaINEuNIng (ROA) lusnazinga
atifisonaz 4.06 ﬁ@hmq@ﬁ%aya: 31.91 ﬁmﬁﬂq@ﬁ%“am: -20.90 LLa:ﬁﬁhmuLﬁmmummgm

U U

Ao : a “ o ¢ a y A = ]
Niauaz 6.63 Al@ALIAINARALLNUIINNANNIWG (TOBQ) luanizingaag 1.17 i Jen
§9§AN 6.98 11N AAGIgAN 0.21 10 uazdidndudeduuinaIgunIaess 90.14 AuafoVes

U 9
04 1

ammumiﬁaﬁuma\‘lﬂi:muuﬁ”ﬂ%ﬁwﬁﬁmi (CEO_PROP) Sl,uamaﬁﬂqmy;ﬁ%”ama: 7.40 U¢n
gaq@ﬁ‘i’aﬂa: 74.36 ﬁ@h@‘ﬁq@ﬁ%”aﬂa: 0 LLa:ﬁ@hmmﬁmmummgmﬁ%ﬂa: 11.58 fLaf
PasFafIURIEUd D FUN TN TN (LEV) Iuannz‘iﬂqmagﬁi’aﬂaz 25.13 ﬁ@hgaq@ﬁ'i”ayaz 77.61
ﬁﬁﬂ@%’]g@ﬁi’ﬂﬂaz 0 LLazﬁmmuLﬁmLuummgmﬁ%”aﬂa: 19.68 LLazq@ﬁmﬁammﬁwadms
WWulawasneld (REVG) Iuanwa:"’aﬂqmagﬁ%ﬂa: 10.07 ﬁmqaqﬂ‘ﬁ%ﬂa: 386.68 ﬁﬁh@‘iﬁqﬂ
fiTouay -99.64 LLa:ﬁ@hmuLﬁmLuummgmﬁ%aﬂa: 41.27
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A15191 2 NTNATILRADALTINT IR LBAWANLEING A (2563-2565)

CEO_ESOP CEO_OWN CEO_PROP CGs LEV REVG ROA ROE TOBQ
Mean 0.040780 0.765957 0.073966 4.419823 0.251322 0.100661 0.040564  0.069689  1.173160
Median 0.000000 1.000000 0.007374 4.000000 0.241056 0.053575 0.034321  0.066810  0.894464

Maximum 1.000000 1.000000 0.743584 5.000000 0.776123 3.866810 0319079 0.689279  6.981718

Minimum 0.000000 0.000000 0.000000 2.000000 0.000000 -0.996419  -0.208985 i 0.206365
0.570403

Std. Dev. 0.197868 0.423587 0.115786 0.924708 0.196768 0412695 0.066264  0.134737  0.801403

Skewness 4643733 -1.256297 1.966823 -0.839692 0.345119 3.033151 0.496870 ) 2.747506
0.180921

Kurtosis 22.56425 2.578283 7.456458 2.753409 1.964780 2219057 4.743657  6.134046  12.77547

Jarque-Bera 22043.80 305.0759 1660.679 135.4136 72.76112 19038.66 189.3094  467.7991 5910485

Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000  0.000000  0.000000

Sum 46.00000 864.0000 83.43381 4681.000 283.4911 113.5451 4575650  78.60912  1323.324

Sum Sq. Dev 44.12411 202.2128 15.10909 963.6800 43.63460 191.9479 4.948506  20.45958 9157190

Observations 1128 1128 1128 1128 1128 1128 1128 1128 1128

NAMTIATzR A LB In T Lt dannzUnfuazan1zinganuin audsuansiiiuan
& s 2 ' o ' ' v v . a o ¢
14 3 dauds ldun 1) danuanauunudasiuvaddfionu (ROE) 2) BATHAAELUNUAMNAUNITNE
(ROA) Usz 3) HAABUUNUIINAANNING (TOBQ) dszauvassgrnduiiunuuiasgiu (S.D.)
AI l&/ 1 a a Qs 1 1 U v 1 {
wwadulutean1zingd lasdanuanauunudasiuuadgiiafi (ROE) fdmdsiuuinasgu
A X o A& @ a a o

WWaduannesaz 10.82 lugnzundidusesas 13.47 luan11xingd sanuanauunuan
a o ¢ A A A X o A v

funing (ROA) damdaiununasgiwinudnainios: 5.68 luanzundiiusouss 6.63 lu
ANNEIN0G wazgaNsfaNanaULNUWIINMANNINE (TOBQ) NAAEIMTEILUINATIIUAY
& o a & v a a & A X o A
IuanIasas 83.95 IwanzUnfidusasas 90.14 luan112Ang @ Semsiwndusasaaiuides
LWRNIAIPIUAAIININIZANNHUNIUDBINANIENAUINULRZNAADUUNUIINHANNINE 114
FsfanwmIsimaassgiadanylduinengs nufsdnadonanisdufiuvnuildaandlu
anzing@ lasduadvdannanauunudasdiuzasgiiau (ROE) aaasaniauaz 7.71 lu
snzUndiduiasas 6.97 luan1ieIngd AlafuuaisaHanaULNBAIINFUNITNG (ROA) aa
a9NT0EAZ 4.17 lanzunfiduiasas 4.06 lwan11:3Annd SuALRRDVDINAADLUNKINN

e o o . o . "
AANNIWE (TOBQ) Winduan 1.12 i lwannzundidu 1.17 wirlugnzinga
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Iudmmam“'aLLUiSm:ﬁﬂﬁﬁbﬁmmsﬁﬂm laud 1) miﬁammﬁumaaﬂs:mwﬁmﬁwﬁu’%ms
(CEO_OWN) 2) é’@dmmsﬁaﬁmaaﬂ‘s:muﬁwﬁhﬁﬁmi (CEO_PROP) Uaz 3) NILAWD
MuRaNNINGdansIun1ImIaniniiu (CEO_ESOP) wansdnmwuiiniifiansasiues
Uszmm i iusn1s (CEO_OWN) WasnIIlauazngnanningaanssunisnioninimu
(CEO_ESOP) ﬁmmmﬁmLuummgwmﬁm‘fumﬂ%smz 42.11 uaz3asas 18.28 luanzUnd
\useuar 42.36 uaziauaz 19.77 luannizingaamuiay uddadiunifeiusesdszswd
Winfiusw1s (CEO_PROP) ﬁ@hehmﬁ‘mmummgma@aamﬁam: 12.52 luan1zdnddu
Souaz 11.58 luan1zing @ LLa:é'@]mumiﬁaﬁmaaﬂs:munﬁ”mﬁhﬁﬁmiﬁmLaﬁﬂa@aw’m
Jouas 8.08 luannzundidusesas 7.40 luannzingd

mylanziaanaurnsidumAleneianuaunusszninszesands lasaansafansan
AruasnuFNRRE AN AFuL s AN S anauwig (Correlation Coefficient) 39N@13797 4.3 N3
SianzanansunnsluanzUndnuinlifaudssaslafaansunnsssninanuluszaui
goauilinozdnny wazaulsfideanaunusunninfesas 50 fie SaTINARELUNUADE UV
Hilariu (ROE) WAz8ATIHARDUUNUIINFUNTHE (ROA) AddnansunutiunTasa: 88.58
ilesandaulsns 2 gﬂﬁﬁmmmnim”uﬁwvhqw% (Returns) @T’sLLﬂiﬁﬁ@i']a%ﬁmw”uﬁﬁ'umnﬁq@
fALTANIEE BATINAADLUNUIINEUNSHE (ROA) UAZNAABLUNUINMANNINE (TOBQ)
Funusiusanas 56.94 ilosangumsdundansmdugwdoiudefunsndu (Total
Assets) %ama%é’uw”uﬁﬁgﬂ&i“lﬁdaNa@iawamiﬂszmmmlumsﬁﬂm asannrsmuad
daudsauilailafanuioadasiulumadszan men

A1371911 3 NITNATITRANERANNWS IbAN1I2UNA (2561-2562)

CEOQ_ESOP  CEO_OWN  CEOC_PROP CGS LEV REVG ROA ROE SIZE TOBQ

CEO_ESOP 1 0.068855 -0.025412 0.132009 0.088043 0.002880 0075727 0123192 0021584  0.040217

CEO_OWN 0068855 1 0.353190 0.017185 0113822 0.045757 0.153313 0.13024%  -0.087679  0.118523

CEQ_PROP  -0.025412 0.3531%90 1 -0.052564 0044261 0.042168 0.152706 0159766  -0.082782  0.140684

CGS 0.132009 0.017185 -0.052564 1 0.109705 0.005484 0.135839 0.196377 0.190028  0.117658
LEV 0.088048 0.113822 0.044261 0.109705 1 0075540 -0.265603  -0.074888  0.107193

0.093432

REVG 0.002880 0.045757 0.042168 0.005484 0.075540 1 0.170788 0223163 0.026326  0.085021

ROA 0075727 0.153313 0.152706 0.135839 -0.265603 0170788 1 0885773 0.028593  0.56%436

ROE 0123192 0.130249 0.159766 0.196377 -0.074888 0223163 0.885773 1 0096542 0491797

SIZE 0021584 -0.097679 -0.092782 0.1%0038 0107193 0.026326 0.028593 0096542 1 0.0139581

TOBQ 0040217 0.119523 0.140684 0.117658 -0.093432 0.085021 0.5652436 0491797 0.013%81 1




100 Development Economic Review

A1997 4.4 LEnanisiiensiaianaunuslugnzinganuin ldddudsdaszlafifdn
maé’wW”uﬁ{s:mwﬁ'uslmm”uﬁggwuﬁﬁfﬂﬂzﬁﬁﬂ"’ty uwazlllNeadn NN LU UGaEIBIBIN DY
(ROE) Ua=805 Wana UUNUanauwnsng (ROA) winiufidenansuwusiwAuniidosas 50 lag
ﬂzaé'm'mamauLmu@iamumaag&fﬁaﬁu (ROE) LazaaTNanauUN®aINTunIneg (ROA) laan
FuNUSiuiauas 89.08 %aqan'jﬂuama:ﬁﬂ@ %mﬂwé'uﬁuﬁﬁgavmdwa@iamamiﬂi:mm
anlumsdne ilesannna ROE waz ROA iusautsaafilifanufssdasiulumsyszunm

1
A a & 1 > o a a
AN 4 NI Lﬂ‘ﬂt‘lﬁﬂﬁﬂ'ﬁﬂ&lﬂ%ﬁﬂ%ﬂﬂ’]?%? Nf&A (2563-2565)
CEQ_ESOP  CEC_OWN  CEO_PROP CGS LEV REVG ROA ROE SIZE TOBQ
CEO_ESOP 1 0.068855 -0.025412 0.132009 0.083048 0.002880 0075727 0.123192 0021584 0040217
CEO_OWN 0.068855 1 0.3531%0 0.017185 0113622 0.045757 0153313 0.130249  -009T67% 0119523
CEQ_PROP  -0.025412 0.3531%0 1 -0.052564 0044261 0.042168 0.152706 0.159766  -0.092782  0.140654
CGs 0132009 0.017185 -0.052564 1 0.108705 0.005484 0.13583% 0.196377 0.190038 0117658
LEV 0.088048 0.113822 0.044261 0.109705 1 0075540  -0.265603  -0.074888  0.107193

0093432
REVG 0.002880 0.045757 0.042163 0.005484 0075540 1 0.170738 0.223163 0.026326  0.085021
ROA 0075727 0.153313 0.152706 0.13583% -0.265603 0.170788 1 0.885773 0.028593 0569436
ROE 0123192 0.130249 0.159766 0196377 -0.074888 0223163 0.885773 1 0096542 0491797
SIZE 0021584 -0.097679 -0.092782 0.120038 0107193 0.026326 0028593 0.096542 1 0.013981

TOBQ 0040217 0.119523 0.140684 0.117658 -0.003432 0.085021 0569436 0.491797 0.013981 1

MNMFAATZRAERFUNUIVaIa LU TNInN el wIsend luanzdnfuazan1izinganuin
ANUFNANBTILAINNAABLUNKIMNAENNINE (TOBQ) LAzEATINAADLUNUINNEAWNINE (ROA)
~ P~ a @ A A o
fimadsuudadlunssvainnfigaanniasa: s56.94 luanizdnfndesooar 43.47 luaniiz
Ann@ azviauannIliuanaassaINanaLLNIIINRANNING (Jad1aaa) thadanaald
winaumatassgiaawiaunninslsuaanssesszanaii s uazaandsndnnusunns
wWiskuwlasldlunmssanunigafenisfientesiuvestzmudinininimns (CEO_OWN)
a o a ) A a X o & @

LAZTWIAVBININTINNFUNTNETIN (SIZE) MiANInaNIasas -9.77 1usasas 0.11

‘Luﬁhu"ummﬁlmwsﬁumLLﬂwaaumm@nam%awmm mu’ia‘?ﬂﬁﬁmu@gﬂLLuwaaaumi
ﬁIiﬁ”ﬁJi:Mm@hiudmmaa@ﬁLLUiL%aﬂJ’%mmﬁﬁgﬂLmumaaﬁaga’tugﬂmaﬁaﬂa: (%) nwIan e
LL‘}Jaa@T’aLamlugﬂmaﬁasa:lﬁl,ﬂummﬁﬂmwﬁﬂ@sm'limiﬁ"amh 100 FINAIANNTUUANAIY
S50t Hiavazudanaluglen LLUSS@?:/@T@LLaJimuqmiJ?z'ﬂuLLﬂaa 19@388a¢ (percentage point)
fadumafouudasassiuindad 0.01 @iammmqm”ama: (percentage point) Muasuuad
PaseaulsaunisluanizUnduazan1izing@ anuan1smagay Breusch-Pagan Test uaz
Hausman Test 914338 @ 15350130520 ALY Fixed Effect Regression Model lasanadl
ﬂafﬁ'ﬁmﬂuanﬁddS‘nﬁwaazmﬁﬁfﬂs:ﬁwﬁrgeiaé”wswwamammu@iadmmaa@ﬁaﬁu (ROE) lu
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gnzUnandumudsaupasnstszanman sunsivszanmenlafssauasulszansnis
fiNnua (Coefficient of Determination: R-squared) 30882 86.10 LazA1 F-statistic sz
"L@Tﬁﬁfwzﬁwﬁtyﬁ'mmmL%aﬁﬁ%’aym 99 (p-value < 0.01) Gygun13NUszuN AT UEHNTD
abunsaulisnNanauunudadusedLiaru (ROE) lugn1azdndle

NNRAMIUTEINIUANANT197] 4.5 Taspfigsdninaatnifitbozidmdenafouulasmedon
HanauunudadIusasriiariu (ROE) luan1zund daznaudoainiddianm 3 duds leud
PaVeIfanTinanauningsan (SIZE) dasuniiaudafuningiy (LEV) uazmsidvle
ya9510'ld (REVG) lag wwiaasianisiaandunswdsa (SIZE) Mdszanmanlagnsld
sansnudenyszanmiiduuan Suua 0.107134 nenadeninawauasiamIninanFunsne
Tuinduiasss 1 é‘m’mamaumeiaﬁhumaaQﬁaﬁu’tuama:ﬂﬂ&ﬁmﬁwﬁruﬂi:mm 0.0011
(11 basis points) A8aNuLTosuTasas 99 (p-value < 0.01) 2) FasIuniaude FunIngsn
(LEV) feszanasiidluay fuua 0.397463 nandie minfiamsidasunitaude dunindsu
RN 1 903LRT a]:duwasl,ﬁé'mwwa@ammu@iadmmadﬁﬁaﬁﬂuam’a:ﬂﬂﬁaﬂaaﬂs:mm
0.397 90TDLAL faMuLTaiuIasas 99 (p-value < 0.01) uwazgarnoAa 3) mIdulavadse
& (REVG) Sendszanaiiiduuin Samwia 0.076227 nandaninaeldvasfianisinisndula
A 1 ELRCHEE a:dawalﬁé‘mswNa@lauLmu@iaﬁ’smaa;ﬁﬁaﬁﬂuama:ﬂnﬁL‘ﬁ'wfuﬂizmm
0.0762 9ATBLAL foanuLdainsauas 99 (p-value < 0.01)
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M13199 5 ﬂ'J'la\lé'fuﬁ’uﬁ"izwi'mn'ﬁﬁaﬁumaaﬂi:ﬁ'lmé?mﬁ'lﬁﬂ%msﬁ'u5’@13’1Namammu
1 [ Py v a

aadinzasdnadnluan1zlnG

Dependent Variable: 8@3HanauunudadIuvadnnan (ROE)

Variable Coefficient Std. Error t-Statistic Prob.
C -2.273966 HHE 0.722660 -3.146659 0.0018
CEO_OWN -0.004762 0.028432 -0.167477 0.8671
CEO_PROP -0.102062 0.083292 -1.225353 0.2212
CEO_ESOP -0.032390 0.057829 -0.560093 0.5758
LOG(SIZE) 0.107134 o 0.032214 3325733 0.0010
CGS 0.004028 0.009309 0.432690 0.6655
LEV -0.397463 o 0.069665 -5.705329 0.0000
REVG 0.076227 o 0.011630 6.554220 0.0000
N 752
R-squared 0.861008

Adjusted R-squared 0.715577

F-statistic 5.920405

Prob(F-statistic) 0.000000

o o

A @ " aad o A4 0 @
VP8 AN YRIATUNWRAANIZAUAINNLTDNY 90%, 95% LR 99% AUA AU

o e ¢ 1 = U ¥ v A a @
1.2) ﬁ';'mauwuﬁsmmamma‘l@'%waaﬂs:ﬁ'mm'mwmnwwnuaGls'ma

a o 6
ADULUNBINNEAWNINE

INMNHNANIINARDL Breusch-Pagan Test ILag Hausman Test NI la s syszunmenwuy
Fixed Effect Regression Model lananafifasumauaniiasdninaatadioazdaydesanua
ADUUNUINFWNTNE (ROA) TugnsUnandusaudsauvesmydszanaen aumIfidszano
flatiszaudnaulszansnisinue (Coefficient of Determination : R-squared) 38882 88.57
WazAN F-statistic ﬁﬂi:mm"l,@i”ﬁﬁfw:ﬁm”rgﬁa uANL et U3DYaE 99 (p-value < 0.01) Foguns
sz martrssusanTnatunsdulssaTnanauunuangunswg (ROA) lusnzunale

PNHANM LT AN T 4.6 ﬂaﬁ?‘ﬁﬁidaS‘nﬁwaaﬂ"\dﬁﬁfﬂmﬁ’m”ryeiamsmﬁﬂuLLﬂaamaa
2aTNARULNBINFUNING (ROA) luan1izund UsznaualotfadsdedSunm 3 eauds laun
1) PnaueIRINTIaNEUNINT5I (SIZE) 2) dasiuniiaudafuningsau (LEV) uas 3) 3
ivlawasneld (REVG) lagamavasfianisiaanfunsngsn (SIZE) Adszanmerlasnis
Ifaensradendszanmiduuin dauwia 0.041348 naafe winawasesfian1sninain
sunsndruiaduioss: 1 samuanauunuaniunnglusnzunfazfndudszanos 0.0004

(4 basis points) @28ANUTaNUTBURZ 99 (p-value < 0.01)
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Fadunitandodunindsin (LEV) dendszunmdiinay fawa 0.149757 nandamnfans
faaduniaudo FunswruANds 1 Iafauar zdINalRaaTIHARaULNUIINEUNTNE LY
snzUdn@anadlszanms 0.150 9a580Az MU T UIauas 99 (p-value < 0.01) WaZN13
ivlapassels (REVG) Sendszanaiiiduuan duwia 0.034278 nandaninagldvesfians
fmadulafindn 1 ERRGHEE ardanalisaTnananunuaniunindluanisUndiindn
U3z 0.034 903BLAT foanuLdaiuiauas 99 (p-value < 0.01)

~ % > 6 1 =) L3 U v A a > o
A13197 4.6 ANNANNHEIENINININONHBVBIUTLH IR IMAINUIRITAVIATIHG
ABULNBAINFWNING lwan1Izlnd
Dependent Variable: 8@T1HAALLNUINNTUNTNE (ROA)

Variable Coefficient Std. Error t-Statistic Prob.
C -0.874039 ** 0.343729 -2.542817 0.0114
CEO_OWN 0.003047 0.013524 0.225327 0.8219
CEO_PROP -0.063623 0.039617 -1.605931 0.1091
CEO_ESOP -0.022625 0.027506 -0.822536 0.4113
LOG(SIZE) 0.041348 HEE 0.015322 2.698559 0.0073
CGS 0.003064 0.004428 0.691906 0.4894
LEV -0.149757 EEE 0.033136 -4.519501 0.0000
REVG 0.034278 e 0.005532 6.196383 0.0000
N 752
R-squared 0.885746

Adjusted R-squared 0.766199

F-statistic 7.409202

Prob(F-statistic) 0.000000

v o @

e Q) ARURAYNIIEDANITAUAMNTONY 90%, 95% WAL 99% ANNRIAU

o v 3 1 = U ¥ v A a [
1.3) ﬂ’J’INa&lw%ﬁiz‘ﬂ’l’l\‘lﬂ’liﬂ91@'%‘21E’J\‘i‘ﬂizﬁ']%ﬁ)'lﬁ%’lﬂﬂiﬁ']iﬂﬂNa

ADUUNBINNRANNINE

IMNHNANIINARDL Breusch-Pagan Test LLae Hausman Test NI lalrismsyszunmenuuy
Fixed Effect Regression Model laganafifasunauaniasdniwaadadnsszdandans
ABUUNUINNRANNINE (Tobin's Q) luanzdndniduaindsanuvesnstszanadn aunIn
=1 s ' - a ﬁ€ o . . . . ¥

UrzunmendszauagulszandniInivue (Coefficient of Determination : R-squared) Jauas
95.75 WAzA" F-statistic Nszanmlaiduzianaisnnubainiasas 99 (p-value < 0.01)
A A v % A o o o ¢ .

FagunINdszanuatsduaunsaafunsaulINaaauLNUINNRINNING (Tobin’s Q) 1w
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§A12UN@ be

nuamM TN aaNa1 199 4.7 Tasufigidninastniftoozidydemnlfouudasas
NARBULNUINNRANNING (Tobin’s Q) luanzUnd dsznaudiotfsuididSunm 5 auds
léun sasunsd aﬁwaaﬂizmuﬁmﬁﬂﬁﬁmi (CEO_PROP) 23@08340aM5IaNNRUNITNE
320 (SIZE) Azunwnsiinuguanansuismaanzidou (CGS) 4) FasIuniauda FunIngsu
(LEV) uaz 5) matdulavasnele (REVG)

nmstdrzunmadasedelIunm 1) ﬁ'@daumiﬁaﬁmaaﬂszmmﬁi’mﬁwﬁu’%mi (CEO_
PROP) fendszanmiiduuin §uue 0.736502 nardewindszmwsnninfiusnsisadin
miﬁamaaﬁmﬁ'uﬁu UERERHEE ardanalinanauunuwanusnnsnSluanzUnfasfiniu
Uszanmk 0.737 3a308Az fuanudaiuiasas 95 (p-value < 0.05) 2) TUIAVEIRINTIAIN
Funsngn (SIZE) Mszanmsnlasmisldaan3fudendszmnaiiduey fawa 0.452237
naMAsmnamevasfiamMInianniuninnuRniutess: 1 namauunuannannindlu
gnUn@azanaItIzanme 0.0045 (45 basis points) F18ANNL T3 uTD8AE 99 (p-value < 0.01)
3) AzuwwMIMNUQUanINIUTENIanzidou (CGS) ferdszanmiiduay nanfodanzung
maﬁ’m”ug]LLaﬁﬁm'ﬁﬁﬁmamLﬁsjuw’i'wfu 1 AZUK® WFINAIANAADLUNUNNAINNINE L3
gnzdn@aaaddzunm 0.071 i}(ﬂ%’aﬂazéﬁslmml,"fiiam”ﬁﬁ%”aﬂa: 90 (p-value < 0.1) 4) FARI
widudaFuNIWdsn (LEV) Jendszanaiiiduuan Suwie 0.590414 naafaninaadiunilan
dafunsndsmAndn 1 ERRRHEE srdanalinanouunuannannindlugnsUndifindn
U3z 0.590 9030EAE fpaNuLTasusauas 95 (p-value < 0.05) uaz 5) MItavlazasne
¢ (REVG) fanvszanmitduuan Jawa 0.154200 nandewindsnsinmsdulamiuidu 1
aaauar wwdsnalinanauwnuannannindlugnzdn@indulszanm 0.154 3a30nas

9 9
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A1519N 7 mwﬁ'uﬁ'us‘sw'iwm‘sﬁaﬁuﬂaaﬂszmmi’fwﬁ'\ﬁn?ﬁmsﬁ'ﬂNamammmnn
wannswg lwanazilng
Dependent Variable: KaaaULNWINARANNINE (Tobin's Q)

Variable Coefficient Std. Error t-Statistic Prob.
C 11.43447 HHE 3.100282 3.688203 0.0003
CEO_OWN 0.074115 0.121977 0.607613 0.5438
CEO_PROP 0.736502 H* 0.357330 2.061128 0.0400
CEO_ESOP 0.044986 0.248094 0.181327 0.8562
LOG(SIZE) -0.452237 e 0.138200 -3.272348 0.0012
CGS -0.070996 * 0.039937 -1.777685 0.0763
LEV 0.590414 #* 0.298871 1.975486 0.0490
REVG 0.154290 il 0.049895 3.092287 0.0021
N 752
R-squared 0.957478

Adjusted R-squared 0.912987

F-statistic 21.52053

Prob(F-statistic) 0.000000

A . aad o - o @
T A8 AWIRIANININANIEAUANNLDBNL 90%, 95% WAT 99% ANNURIAL

mmm’aﬁﬂmmmé"uw”uﬁixmwmiﬁaﬁumaqﬂi:mum’mﬁwﬁu’%miﬂﬁwami@i’nﬁmmua:
NARBLLNUNNARANNINE lan1zUndwu m*sﬁaﬁumaaﬂs:mw,a‘a“mﬁwﬁu%msvl;ifsiawaau”m
Slpzddnydonamadiinnm dsliseandasiuauudgui 1 igisvaainisiedusas
Uszmuswinfiusmidinadanamdiiivnuluaniizdng LLafzmﬂawﬁgmﬁ' 2 ﬁ;ﬁﬁﬁlm@
'j'lﬁ%’@dmmsﬁaﬁumadﬂ‘s:ﬁ'ml,ﬁ‘i"mﬁﬂﬁu%msdama@iaNami@'hLﬁudﬂuiuanﬁa:ﬂﬂaifuwudﬁ
é’ﬂdmmsﬁaﬁmaaﬂa:muﬁmﬁwﬁu’%mi (CEO Ownership Proportion) J8nSwaatnailine
BEEANLANIZNUAILLINAAALUNUINHANNINE (Tobin's Q) Fadwanuguwusluwdoan §
YUNA 0.736502 ﬂamﬁamﬂﬂixmum’mﬁwﬁﬁmiﬁﬁ@ﬁaumsﬁamauﬁmﬁw%u 13a3puaz
srdanalinanauunuanwanningluansUndesindulszana 0.737 I0TDLAT FIUANN
\Tasusawas 95 (p-value < 0.05)

HAMIANBIREAARBINUNANIAN B AN UTIZAI19NTN0ATE I UBDILUTNT (Manage-
ment Ownership) fTLeAu3 Tobin's Q 289 Morck, Shleifer & Vishny (1987) finuinnsfionsas
ﬁumad;ju%msﬁé’uw”ufﬂ”uluﬁﬂmaﬁﬂumﬂﬁ'mh Tobin’s Q ﬂdnﬁmfjapjﬁmiﬁﬁﬂﬁmms
ﬁamaaﬁu’tuu‘%ﬁmammaamﬂ"fu SeaUv8IAN Tobin's Q axtANAw Lilafsszautasas 25 T
ludin Tobin's Q sztRndulusasfianas uazgannsasuNsANEBIVe9 Kapil & Misha (2019)
ﬁwuhmiﬁamaaﬁwaacj’u%mi ﬁm']ué’uw”uﬁn”ugamu%ﬁwﬁi'@l@ﬂgaﬂ'mmmmu
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Tobin's Q anndHamMIdLinnuiiadlasifmmaiyfuoy ROA usz ROE uazsanndad
AUNAMIANENVEI Wu & Dong (2020) ﬁwudwamammu@m@ (Market Performance) danw
ﬁuw”uﬂuﬁﬂmaLﬁmﬁuﬁumnﬂﬁmuuﬂmmiﬁamaaﬁwaa CEO Hymanndainuauufziu
MISIFTYYID (Signaling Hypothesis) ﬁwiﬁﬁnaanul%ﬁ'tgm;’mnnnﬂﬁﬁmuﬂaonnsﬁaﬁmaa
Usemuismsiniusmis (CEO) udariwuanisdafulaaimule pfanuidaindssmwawing
13113 (CEO) a:ﬁﬁagaﬁﬁfﬂamuﬁﬂﬂs\iﬁ

INNANIANBIANNFUNUTIZH IV LATIN IR WOV RANN TN A BN TINNITRIONINITUNUNE
NNIFARITILALHANDUUNHINNRANNITNT AT UNEWLIT NTLERBVIIRRNNINE GNTIN
A o \AAa A ' Py o @ o o S & @
MInsantnIw (ESOP) lifiintwastslinpuzdmannuaiudsnansaufinaiund 3 s

A ' v o A o . . A '
9 laannRpINUNANNTIFLVDY Ismiyanti & Mahadwartha (2017) ANL711A39A15 ESOP &13130

'
a

WWNUTERNT AW lRnUeIAnT e Laz ESOP ﬁaﬁwﬁiumieﬁaﬁuﬁaLﬂummammu@:ﬁmimu
AARAUAVBIFIRNITUA AL NITNNIINUARANINGLRZARIARANNINE WRZAINDULNWIZYIN A
;\J}’u‘%msﬁwm‘lﬁamaﬁﬂi:ﬁ‘ﬂﬁmw ﬁalﬁl,ﬁ@]ﬁwvlﬁtgaq@LLa:a%ﬂhﬂmﬁquq@lﬁuﬁ%ﬁaﬁu
(Core, Holthausen, & Larcker, 1999) #33nanainludszinalnedadlasanis ESOP lawin a1n
% A A A o <& A o Ao A ° 1Y

magaﬂ W.7.2565 AL 16 USENINNNINNA 376 USENIRITUIIuNLAT9n13 ESOP vinlwua

AN L'Jmﬂaﬁ;ﬂ’uﬁa"l,ajwumwé’uw”uﬁs:wiwﬂmomiﬁ'umami@‘hl,ﬁua'm
(2) mﬁLﬂi'\:ﬁaummmnam%awnqqm‘lw&wamaﬁnqa (2563-2565)

2.1) AMATANWE 32N T aRUYaILsEEWRIMRINLIAIINUEAINA
ADUUNKADEINYDIN DDA

INNANIINARDL Breusch-Pagan Test LLaz Hausman Test N lalrismsyszunmeuwuy
Fixed Effect Regression Model lazanafifasumuuanfidsdninaatnsfiibozidydasnmua
AaUUNUGaEILYBINNDYYU (ROE) Tugnngingamduaanlsanuasnmadszanoein aunsi
Uszanmen L Sszabengudszansmasiwua (Coefficient of Determination : R-squared) 3ag
8z 74.22 uazen F-statistic Aivszanmen ldftbozidnudoanudeiusonas 99 (p-value <
0.01) é'fiaaumiﬁﬂizmm@h‘ﬁw@TummmaﬁmmT’sLLﬂié’@mNamammu@iamwaaﬁﬁaﬁu
(ROE) luan1azingale

PMUANIUIZNN AN 4.8 J23BNRIBNIWREIARLzA Ay dansRenulasvasaan
HAADUUNUABEIUYDINDBYY (ROE) lugn1123nnd UszneudiotassidiUsunm 4 aauds
1dur 1) swevesfiansiannduningsan (SIZE) 2) AZULUUNIINAUQUATINTLIENIA
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nzifuu (CGS) 3) aasunitaudadunInegsu (LEV) uaz 4) madulavasnels (REVG)

MIFNENDA BIeUBsAINTIAINEUNI NG TN (SIZE) fidszanmenlasmldaanisiad
frdszanmiiduuan duwe 0.089012 nEIferINTIIATIRAMINIAINFUNTHETINLAN
Jusanas 1 a"‘mwamauLmu@iamumaapjﬁaﬁuham'sz?ﬂqmuv’ﬁ'uifuﬂizmm 0.0009 (9
basis points) fgaNNLTasUSaEaz 99 (p-value < 0.01) luduazuuumsmiuguaianauIsn
sanzfon (CGS) fadszanmfiiiuay Fumwia 0.026944 nanafe WINAZULUUIITINALAUS
Aamsusunaanzdouindu 1 azuumn rdIna lianMHanauwnudasiuasiiaiuluaniz
Innaseadlszunm 0.027 0TBLAZ 62 H3EaUANNLTaN IR 95 (p-value < 0.05) lugauvas
FasuniaudafunwgTN (LEV) Sanuszanmfiiduay fuuwa 0.470625 nande windasdin
wiauda U NS AU 1 aiauaz wdIHalianMHAnauNUdasuTaIg faRuluan:
ANnaaeaslIzINm 0.471 99TDEAL fpszaumuLdaiusauss 99 (p-value < 0.01) Uay 4)
madulapasreld (REVG) fendszanminduuan §uuwia 0.066427 nanafia winmelduas
Aamsiindu 1 EERRHEE ﬁ]:mwaslﬁé'@mwamauLmu@iad’awuawﬂﬁaﬁu‘luannﬁnqmﬁuﬁu

Uszunmk 0.066 9030EA: FI8ANULTOILIBLAT 99 (p-value < 0.01)

15197 8 mwé'(uﬁ'uﬁ‘izwhamiﬁaﬁ:uwaaﬂs:mmﬁ’mﬁ'\ﬁﬁmsﬁuﬁmwamammu
AadInBaINtaRklnaN1INgA
Dependent Variable: 8@3IHaRULNLADEIUYBINNBYY (ROE)

Variable Coefficient Std. Error t-Statistic Prob.

C -1.745579 R 0.553185 -3.155506 0.0017
CEQ_OWN -0.005320 0.022135 -0.240323 0.8101
CEO_PROP 0.034153 0.104348 0.327300 0.7435
CEO_ESOP -0.011786 0.046899 -0.251308 0.8016
LOG(SIZE) 0.089012 R 0.024232 3.673346 0.0003
CGS -0.026944 * 0.010772 -2.501293 0.0126
LEV -0.470625 e 0.058443 -8.052759 0.0000
REVG 0.066427 i 0.007219 9.201897 0.0000
N 1,128

R-squared 0.742184

Adjusted R-squared 0.607882

F-statistic 5.526263

Prob(F-statistic) 0.000000

'
s A

* e Qe AURANNEDANIZAUAMNTONY 90%, 95% WAT 99% ANNRIAU
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o o ¢ 1 3 ¥ e { a v @
2.2) ﬂ'.)'lNﬁ&l‘w%ﬁit‘lﬂ?'l\‘iﬂ’liﬁEl‘Vj]%"].ladﬂizﬁ’l%ﬁn‘ﬁ%’l‘ﬁﬂiﬂ’liﬂﬂaGli’lﬂa

ADUUNINNFUNSNE

IMNNANIINAROL Breusch-Pagan Test LLaz Hausman Test N3 lalrismsyszunmenuuy

Fixed Effect Regression Model laganafitfasmenaniasdniwaagaiinazdnndoanius

aauunuanFunIng (ROA) luanzinganiduaudsauvasnsdszunman aumsndszunm
v Qs ] L a Q€ o . . . . kg

i lddszaudauyssansnsiinua (Coefficient of Determination : R-squared) 38882 75.50
g { U Qs o Qs U 4 Q; U &

WAz F-statistic L)szan s ladnaoz@manaunNuLTaiwiogas 99 (p-value < 0.01) TIaUNS

dl 1 v v a o = a Qs 6 a

flszanmatsdusanInatunsandsaananauunwInduning (ROA) luanizinga

ot

MNHAM I IINANN T 4.9 Tasbfidsninaaiiibozidydomaasuulases
BATIHAADLUNUAINFWNING (ROA) luan12:ingd dsznavdetadsidsdsonm 4 aauds
1dur 1) swerasfiansiandunIngsdan (SIZE) 2) AZLUUMIINALAUATINITLIENIA
nziiow (CGS) 3) Fasuniiaudofuningyiy (LEV) uae 4) madulavesneld (REVG)

Tusnuamiauasiamyiaanauningsiu (SIZE) fdszanmalasmsltaamsaadadszano
Aduuan fuuia 0.045131 nande winvwavasAiIMIRTANEUNTNINURNTuTasa: 1
samnanauunuanduninsluan1nzingaazindudszann 0.0005 (5 basis points) §I8AY
\Hosiuiouaz 99 (p-value < 0.01) luduazuuumatnuguafianisuisnaenzifon (CGS) 4
frdsznaiiidusy §2wa 0.011593 nafe winazuuwIiAuguanInIuIEnIansidon
a1 azunn azdsnalisannanaunuandunindlugnnisingaaasstszanm 0.012 39
$ounz MuszauaNULTouTasas 95 (p-value < 0.05) FmsLeusasunitaudofunsndsan
(LEV) fiendszanmfiiuay foua 0.233783 nanfie mindasiuniaude dunindsiuiiudn
1 908wz AzdInalidaTnanauunuaIINFunIwglugnzIngaaaaslszanm 0.234 9aiay
82 §UIzALAMUTaNUTaLaT 99 (p-value < 0.01) uaz 4) matdulavesneld (REVG) den
Uszanasfidluuan fawia 0.030948 nandie wineldvasfiansindu 1 90300 LHIND
IsasnanouunuandunsngluanisinnaRudulszunn 0.031 ELREHEE fuANULTaNH
Ja8az 99 (p-value < 0.01)
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M13199 9 ﬂ'J'la\lé'fuﬁ’%ﬁ"izwi'mn'ﬁﬁaﬁumaaﬂizﬁ'lmé?mﬁ'lﬁﬂ%msﬁ'u5’@13’1Namammu
ANFARNING lwan12EInga
Dependent Variable: 8@T1HAA8LLNUINNTUNITNE (ROA)

Variable Coefficient Std. Error t-Statistic Prob.
C -0.887916 o 0.265220 -3.347844 0.0009
CEO_OWN -0.004269 0.010613 -0.402234 0.6876
CEO_PROP 0.017482 0.050029 0.349445 0.7269
CEO_ESOP -0.011860 0.022485 -0.527463 0.5980
LOG(SIZE) 0.045131 o 0.011618 3.884688 0.0001
CGS -0.011593 ** 0.005165 -2.244728 0.0251
LEV -0.233783 o 0.028020 -8.343475 0.0000
REVG 0.030948 o 0.003461 8.942009 0.0000
N 1,128
R-squared 0.754978

Adjusted R-squared 0.627342

F-statistic 5915077

Prob(F-statistic) 0.000000

A A aad o A o >
N ) ﬂ']%ﬂﬁqﬂfyﬂ']\jaﬂ@]ﬂizﬂﬂﬂqquLaﬁallu 90%, 95% LR 99% AUA AU

o Qs 6 1 - U ¥ v A a o
2.3) ﬂ'l!’l&la&lw%ﬁiz‘lﬂ’]'l\‘iﬂ'liﬂEl‘lq%”llEldﬂizﬁ']%t'i)'lﬁ%’]ﬂﬂiﬁ'liﬂﬂNa

o o 6
ADULNWINNWKRANTNIING

INMNHNANIINARDL Breusch-Pagan Test ILag Hausman Test NI la s syszunmenwuy
Fixed Effect Regression Model lana1afifastnuuaniissdninastnadinozdaydona
aauunwanwanniwg (Tobin's Q) luansAngafidududsaavesmadszanmen sumsi
Uszanman ladszauaguseaninisminua (Coefficient of Determination : R-squared)
0882 92.24 UAZF F-statistic ﬁﬂs:mm‘lﬁﬁﬁfﬂﬂ:ﬁm@ﬁammwm%aﬁﬂ{aﬂa: 99 (p-value <
0.01) FegumMINUTzanmeTIduENIIneSUNsaILUIHAAa LN UINNRENNINE (Tobin's Q)
lugnzingale

IIMUANIUTZAIUANAINANTNN 4.10 TadpNgIdNTwasdslnpozdamdanialfouuilas
YINAABLUUNUINNRANNINE (Tobin's Q) luan11:3nnd Usznaumetfaseideusanm 2 aauds

ldun wwavasiamsiaannfunindgTiu (SIZE) uazmadulavasnsld (REVG)
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MUz e asBTIUTuIm WUt auavadiaNITIANNFUNING I (SIZE) NUlszanan
laonslgaensnndadszananduay Gaua 0.150641 nafa WINVUIAVRIAINTAIA
a @ A X o @ A o a
NFUNINIIURVDIUSaEA: 1 daTNARaLLNUNNFWN NS lurN1ZINgAzaaadLTzIN M
0.0015 (15 basis points) d8ANNTaNUIBURZ 90 (p-value < 0.1) lusmumsidulavassele
A A ~ oA a A a
(REVG) dddszananiduuin fuuwa 0.084645 nanda winfamsiinmsidvlazassaasie
ﬂl A’ v 1 v Qs Qs a
WNTY 1 9eTanaz wzdsalitanauunwInrannIwdluanzIngaaaslzanm 0.085 9@

TOHRz 28TALUAMNULTaNWIBEAT 99 (p-value < 0.01)

@13197 10 ANAFENRKE TN IRV sE WA MINNUIHIINURAADLUNHIN
nannIng lwan12Inga
Dependent Variable: NaAaULNBINNRANNINE (Tobin's Q)

Variable Coefficient Std. Error t-Statistic Prob.
C 4.657665 HEE 2.029745 2.294704 0.0220
CEO_OWN -0.033822 0.081219 -0.416432 0.6772
CEO_PROP -0.196798 0.382874 -0.514002 0.6074
CEO_ESOP -0.236477 0.172083 -1.374207 0.1698
LOG(SIZE) -0.150641 * 0.088911 -1.694281 0.0906
CGS 0.018055 0.039525 0.456798 0.6480
LEV -0.255560 0.214438 -1.191768 0.2337
REVG 0.084645 A 0.026487 3195692 0.0015
N 1,128
R-squared 0.922449

Adjusted R-squared 0.882051

F-statistic 2283423

Prob(F-statistic) 0.000000

e Qe AUURANIRIANIZAUAMNLTENU 90%, 95% WAz 99% ANNEIAL
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mﬂwamiﬁﬂmmwé"uw”uﬁizmnmiﬁaﬁmauﬂszmwﬁmﬁwﬁu%msﬁuNami@‘mﬁumu
uazHanauunuInnannIwgluanzinganiunIfinm daaneuunudasIuvadiiai
(ROE) 8@ IHANDLULNUINNFUNITNE (ROA) LAZHNAABLUNUINNRANNINEG (Tobin's Q) N308
ﬂsamj"umaaﬂs:mma‘?’mﬁnﬁu’%ms (CEO Ownership) ligsaniwaadednassdramnuaiuls
HaMIELwUNg 3 dus Selirenadaiuaunigiud 4 ﬁ;ﬁﬁ‘ﬂmmwmaﬁaﬁwaaﬂizmu
Wwifiusmssinadanamadiinnuluan1izingd uszanaundgiud s FasInNINWH
°uaaﬂxmmﬁmﬁwﬁu%mimNa@iawami@ﬁLﬁumusl,uamaﬁnqﬁ NANIANEIWLINRAEI
msﬁaﬁu*‘uaaﬂs:mmﬁi’mﬁwﬁu?ms (CEO Ownership Proportion) laifiantwaatsdiies

o @ o

fanumulInanIsiiununi 3 Sudngudonu

INMIANBANVFUN BT IR ATINILERD VI RANNINEADNTTUMTAIOWHNIUALKNANNT
FUARIUUITHANBLUNUIINARNN TN UNIAN B A THARB LU UGB s UL T8 U (ROE)
§ATNANBLUNUIMAUNITNG (ROA) UAzyad1218479N17IANEATEI% Tobin's Q WU
1aINSLEUBVHRANNINTAaNTTNNNIRIaNUNIuTaIuSEnIansdoulifidniwaadred
fupzdAydananIdLinnu Sitausiiuauadiud o ﬁgﬁa‘i’ﬂmmﬁmnauamwﬁ'nwﬁ”wﬁ
dodsrTusIminAuswssINadanan e iinwlugn1singd seansanuiInisees
Isbanah (2019) tHasunanluan1zingd ﬁfﬂaa"qmfzL‘fjiau”ﬁsl,umilﬁﬂwuaaﬁam‘smﬂiﬂﬂvl,@i”ﬁ'
L‘ﬁ‘&l“ﬁ{%%%aﬂ’J’maﬁNﬁiﬂiuﬂﬁiﬂizﬂmﬁi:ﬂimi’]Elvlﬁ"lladﬁ%ﬂﬂiwﬂﬂﬂjﬂﬂﬂiﬁ§ﬂdLLix‘iﬂdlﬂIﬂﬂﬂ’]i
RRRERSVN Sm"'mm\‘lmiﬁaﬁmaaﬂizmwﬁmﬁwﬁu%mi WIalaTIMIauaTBnaNNINEG da
nysumMInsaninew  ilesanmaivleveseld (Revenue Growth) gednswaluidauan
agsfinposdandanamsaiwnuwasfanislddieadulusaunsoidndnsasniunisol
anga

5. asqﬂwamﬁﬁ'mmzﬁ'amuatmz

mm“’@qﬂ‘s:mﬁﬁs&uﬁﬂmwamsﬁwLﬁumumaau'%ﬁ'ﬂmyiﬁﬂitﬁﬁﬂs:munﬁwﬁwﬁﬁmﬁﬁa
maaﬁu‘tuamazﬂﬂﬁLLazam’;z%ﬂqﬁ HAMTILT AW msﬁaﬁumaaﬂszmmﬁi’mﬁwﬁu‘%ms
Taonwlildsansagaddodmaydenamadufiveu mntadodmdiamaiad Idun san
HAfaULNLAadI1aI 8% (ROE) LazaATIHAABLUNKIINGUNING (ROA) MalwnanazUnd
WaTN1LINGA 8819 bIAAY é}'@mumsﬁaﬁumaaﬂi:mmﬁ‘fmﬁwﬁu?mi (CEO Ownership
Proportion) ﬁwaL%amﬂl,m:ﬁﬁfﬂﬁ’m?y@iayaﬂ'waqﬁamﬂm 870NBATIEIW Tobin'’s Q luani
Un@ a:ﬁauiﬁﬁu’hs:@”umﬁamauﬁwauﬂi:mmaﬁ”ﬁ%ﬁwﬁﬁmsﬁuwmﬂlumia%dmm

o o

\ToawuntnaImMuLazaziouyad1naNavaInInTaE A
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Abstract

This article examines multidimensional vulnerabilities among Thai households across nine
dimensions, including financial vulnerability (such as low savings, having consumer debt and
lack of emergency credit access), limited educational opportunities, and high dependency ratios.
Using data from the Household Socio-Economic Survey (2013-2021) by the National Statistical
Office, the analysis reveals that approximately 50% of households face low vulnerability (1-2
dimensions). The most common issues are low savings and consumer debt, indicating persistent
financial vulnerability. In addition, both intra-household dependency and reliance on external
sources of income represent notable forms of vulnerability, with an increasing trend observed
over time. In contrast, vulnerability related to educational deprivation among school-aged children
has significantly declined, reflecting the effectiveness of government policies promoting
equitable access to basic education.
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