CHAPTER IlI
MEASUREMENT MODEL FOR DETERMINING THE DISPARITY

FACTORS OF INTERCITY RAILWAY TRANSPORTATION

3.1  Abstract

Countries that are still developing experience significant disparities in access to
railway services, as these nations also grapple with societal inequality issues that
remain unaddressed. In developed countries, railway transportation systems serve as
the primary mode of transportation for both passengers and goods. However, in recent
years, studies on disparities in developed countries have increased, while literature
concerning developing countries remains scarce. Therefore, this study takes place in
Thailand, a developing country facing significant population disparities. The objective
is to examine factors contributing to these disparities in access to railway transportation
systems across cities, using Exploratory Factor Analysis (EFA) and Confirmatory Factor
Analysis (CFA) to identify user disparities. The sample group comprises 1,252 randomly
selected railway users from various regions in Thailand, obtained through Stratified
Random Sampling. The results reveal seven dimensions of disparities: cultural, spatial,
societal, political, knowledge-based, economic, and environmental. The CFA results
also highlight cultural disparities as a significant factor in explaining access disparities
among railway users. These findings can inform relevant organizations, aiding them in
better understanding the actual needs of railway users and aligning railway
development plans accordingly. Ultimately, this contributes to policy development

aimed at reducing access disparities and fostering a more equitable society.
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3.2 Introduction

The transportation system is a key component in driving the tourism and travel
industry of a nation, especially the railway transportation system, which is considered
a safe, cost-effective, convenient, and punctual mode of transportation (Lee, Yen, &
Chou, 2016). When compared to other transportation systems, rail travel is widely
popular in many countries. For instance, developed countries like Japan and Germany
have strongly supported rail transportation as a primary intercity mode of travel
(Buehler & Pucher, 2011; Chen, Shen, Wang, & Yang, 2017; Pagliara, Hayashi, & Ram,
2022). Furthermore, railway transportation is also regarded as a sustainable mode of
transport (Dong, Ma, & Broach, 2016; Tang & Lo, 2008). However, access to railway
services remains a significant issue, especially in developing countries. According to the
CS Global Wealth Report 2018, Thailand, as a developing country, has the third highest
inequality in the world and is the country that suffers from the greatest population
inequality problem in the world (Credit suisse, 2018). The most significant challenge of
inequality in Thailand is the need to manage the public transportation services,
including railways, that meet the needs of the population across the country.

The current inequality situation in Thailand is related to the accessibility of train
services. According to the latest statistics on intercity trains, Thailand has train stations
in only 47 out of the country's 77 provinces, covering 61.04 percent. This information
is based on the most recent data on railway networks, as shown in Figure 3.1 (State
railway of Thailand, 2022). This means that there are still 30 provinces without railroads
passing through them. Even in provinces with railroads, not every district is covered.
Thailand has a total of 928 districts (Department of Environmental Quality Promotion,
2015), but there are only 442 railway stations (Data Innovation and Governance
Institute, 2023), covering just 48% of all districts. This lack of coverage leads to
inequality in access to train services among various population groups. Access to train
services is a fundamental factor in daily life, and expanding access to railway stations
can provide nearby residents and those with travel needs more suitable transportation
options. Wang et al. have pointed out that building a railway network can help address

population inequalities.
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Figure 3.1 Railway Routes in Thailand

Furthermore, Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis
(CFA) have also been applied extensively in analyzing the development of railway
transportation systems. There are numerous studies that have attempted to explore
factors influencing railway service usage in various dimensions. Examples include
factors affecting the quality of railway services (Champahom, Chanpariyavatevong,
Jomnonkwao, Boonyoo, & Ratanavaraha, 2022; Jomnonkwao, Champahom, &
Ratanavaraha, 2020; Kushwah et al., 2018), factors influencing passenger satisfaction
with railway services (Soltanpour, Mesbah, & Habibian, 2020; Tantipanichkul,
Boonchom, Suphan, Chiengkul, & Phuangpornpitak, 2022), factors affecting railway
employees' job performance (Chu, Ye, & Guo, 2015), factors influencing perceptions of

railway safety (Curcuruto, Griffin, Kandola, & Morgan, 2018; Derahim et al., 2021), and
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factors related to weather conditions affecting railway safety (Derahim et al., 2021).
Although previous studies have examined the development of Thailand's rail
transportation system, they have primarily focused on enhancing the quality of train
services and identifying factors influencing service quality (Wisutwattanasak et al,,
2023), as well as evaluating spatial inequality solely for analyzing accessibility to train
stations (Theerathitichaipa et al., 2024). However, there is currently a dearth of research
on factors impacting inequality in people's utilization of train services across all
dimensions. Inequality assessment can encompass various factors, including cultural,
spatial, social, political, knowledge, economic, and environmental dimensions
(Suwanmolee, 2017). Therefore, this study aims to fill this gap by comprehensively
examining all factors contributing to inequality among train users in a developing
country context. By including all relevant dimensions, the study seeks to effectively
address the issue of inequality in the railway transportation system.

In addition, in developed countries, there have been numerous studies
attempting to examine factors contributing to inequality in various dimensions. For
instance, in the United States, there has been a study investigating cultural sources of
racial inequality, particularly inequality between whites and blacks. This study focused
on two dimensions of explanation, or attribution: internal (regarding shortcomings in
black motivation and capability), and external (regarding the socioeconomic context),
using survey experiments. The results indicated the need to change public perceptions
and beliefs regarding racial inequality (Nelson & Joselus, 2023). Furthermore, studies
have been conducted on inequality in accessing public transportation services and
land use in the Washington, D.C. metropolitan area. This research emphasized
analyzing social and spatial factors, proposing a framework that disaggregates mobility
and access components to identify areas potentially affected by inadequate
transportation services and limited job opportunities. The findings of this study serve
as crucial data for developing regional mass transportation system plans (Janatabadi &
Ermagun, 2023). Similarly, in France, there has been a study examining regional
disparities in railway transportation investment to assess regional balance in railway
line planning and financial models. The results of this study led to an analysis of data
from the Ministry of Infrastructure Budgets to monitor the development of regional
inequality in terms of public sector expenditure (Zhu, 2023). Moreover, in Italy, a study

explored the impact of high-speed railways (HSR) on income inequality. This research
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focused on analyzing economic and social factors related to income inequality at the
provincial level using the Gini index and a two-way fixed-effects model to measure
relationships. The findings suggested that HSR could stimulate a reduction in
household income inequality, with positive effects on GDP per capita and employment
levels (Di Matteo & Cardinale, 2023). Lastly, in China, a study investigated intra-regional
inequality and urban-rural divides using a differentiated model to examine whether
high-speed railways affected intra-regional inequality. The findings indicated that high-
speed rail operations expanded income gaps between urban and rural areas by
promoting population aggregation, financial capital, and economic activities in urban
areas adjacent to high-speed railway stations (Y. Xu & Zhu, 2023).

Absolutely, this research can be considered a novel study in the context of
education in a developing country like Thailand. Its objectives are to study the factors
influencing disparities in accessing intercity railway transportation in Thailand and to
analyze the factors contributing to disparities in cultural, spatial, social, political,
knowledge, economic, and environmental dimensions. This is done by considering the
perspectives of current railway users through questionnaires. Subsequently, the data
is analyzed using the CFA tool, which is suitable for identifying factors that can
accurately confirm the nature of relationships, leading to the development of effective
solutions to address disparities and meet the needs of railway users efficiently.
Furthermore, this study proposes policies to reduce disparities among the Thai
population for railway service providers. These policies would help relevant agencies
or stakeholders involved in railway development better understand the actual needs
of railway users and apply disparity indicators to create development plans that

efficiently and sustainably meet the passengers' needs.

3.3  Literature Review

Inequality has become essential for understanding society. Frances (2016)
posits that "Disparity has its roots in inequality" and "The origins of inequality in each
dimension are interrelated, with inequality arising in one dimension potentially
affecting another dimension of inequality in the form of an influence pathway". The
framework of factors influencing inequality is depicted in Figure 2 (Frances Stewart,
2016).
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Figure 3.2 illustrates that from the structure of the influence pathways of
inequality in each dimension, they can be categorized into three groups of factors that
influence each other. These are: Root Factors: These include cultural inequality and
spatial inequality, which are the initial factors influencing housing insecurity,
transportation, education, and perception (Theerathitichaipa et al., 2024). Intermediate
Factors: These encompass social inequality, political inequality, and knowledge
inequality. This group of factors is heavily influenced by root factors, while spatial
inequality influences knowledge inequality. Factors such as geographical distance from
information and understanding of development discourse due to educational
disparities lead to a lack of bargaining power (Sabnis et al., 2016; W. Wang et al., 2020).
End Factors: These consist of economic inequality and environmental inequality. These
factors are influenced by intermediate factors, where knowledge inequality and social
inequality affect economic inequality. As the cost of living increases, economic
inequality intensifies (Cascetta, Carteni, Henke, & Pagliara, 2020), while environmental
inequality is influenced by political inequality and knowledge (Chakraborti &
Shimshack, 2022). Therefore, based on this framework, the researchers conducted a
literature review and compiled studies related to factors influencing inequality in each

dimension, as detailed below.
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Figure 3.2 Framework of Factors Influencing Inequality

3.3.1 Cultural inequality
For instance, O'Brien and Oakley (2015) point out that there is a critical
need to understand the relationship between culture and social inequality. These
factors should be considered separately in both academic research and policy—making,

according to customs and traditions. Furthermore, a study by Lareau (2015) indicates
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that cultural factors affect knowledge disparities. Therefore, from the review, it can be
concluded that factors related to cultural inequality include (1) ethnicity and race, (2)
religion and class, and (3) gender status.
3.3.2 Spatial inequality
For instance, Levinson (2012) points out that rail transit can have positive
spatial benefits to cities near stations and has a negative impact on towns that are far
from train stations. Furthermore, the studies by Cascetta et al. (2020) (Cascetta et al,,
2020) and Luo and Zhao (2021) focus on the issue of spatial access to trains. Therefore,
from the review, it can be concluded that factors related to spatial inequality include
(1) economic growth, (2) infrastructure and facilities, and (3) public connectivity
systems.
3.3.3 Social inequality
For instance, Lucas et al. (2019) point out that the transportation service
system is unevenly distributed. It may affect different social factors. Furthermore, a
study by Zhan et al. (2020) emphasizes that social equality must take into account the
affordability and needs of rail users. Therefore, from the review, it can be concluded
that factors related to social inequality include (1) community size, (2) social roles and
duties, and (3) income level.
3.3.4 Political inequality
For instance, Rodriguez (2018) point out that political participation
influences politicians in shaping policies and projects that define the quality of society.
Furthermore, a study by Beaumont (2011) indicates that the primary cause of political
inequality stems from people's marginalization, leading to diverse political expressions.
Therefore, from the review, it can be concluded that factors related to political
inequality include (1) social and political participation and (2) living conditions of
society.
3.3.5 Knowledge inequality
For instance, Wu and Zhao (2015) point out that access to the education
system has a positive influence on people's awareness. Furthermore, the studies by
Viswanath et al. (2006) and Robb et al. (2010) indicate that increased knowledge
development often leads to reducing the knowledge gap among groups of people.
Therefore, from the review, it can be concluded that factors related to knowledge

inequality include (1) awareness or perception and (2) technological systems.



50

3.3.6 Economic inequality

For instance, Di Matteo and Cardinale (2023) point out that the unequal
provision of rail transport services affects regional economic inequality. Studies by
Knight and Song (1999) also indicate that large rural-urban divides affect the economic
well-being of the population. Furthermore, a study by Pokropek et al. (2015) focused
on studying the concept of socioeconomic conditions in a multidimensional manner
through empirical investigation. Therefore, from the review, it can be concluded that
factors related to economic inequality include (1) employment level, (2) wages or
income, and (3) Gross Domestic Product (GDP).

3.3.7 Environmental inequality

For instance, Boyce (1994) points out that economic activities impact
environmental preservation and that power and wealth inequalities contribute to the
degradation of natural resources. Furthermore, the studies by Song et al. (2016) and
Sun et al. (2020) clearly indicate that rail transportation is the most efficient and
environmentally friendly mode of transportation. Therefore, from the review, it can be
concluded that factors related to environmental inequality include (1) access to
natural resources and (2) environmental awareness.

From the literature review conducted previously, researchers found that
studies related to factors associated with transportation inequality were considered
and compiled. It was found that there were 20 studies from 13 countries, as shown in
Table 3.1. Most research often considered inequality factors from only a few
perspectives depending on the case study. However, no study was found that
comprehensively assessed the inequality of railway access covering all factors. To fill
this gap in the literature, researchers therefore gathered all relevant factors to examine
and evaluate the inequality experienced by railway users. This would help understand
the true opinions of those who genuinely require railway services. The research
assumes that an appropriate model for assessing rail user inequality should have a
multidimensional structure comprising seven dimensions: Cultural Inequality, Spatial
Inequality, Social Inequality, Political Inequality, Knowledge Inequality, Economic

Inequality, and Environmental Inequality.
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Table 3.1 Summarizes the previous studies on factors related to inequality

Factors
— _ &% v ¢
Author Country g s m 58 3 g g Method
£ ® ¥ E o
S &8 3 5 §
v Ll
Lope and Dolgun Austral v v Gini coefficient and
ustralia
(2020) Lorenz curve
Sanchez (2002) us v v Gini coefficient
Galaskiewicz,
Anderson, and
us v v oLS
Thompson-Dyck
(2021)
Clifton and Lucas
UK and US v v Empirical evidence
(2004)
Zhao and Li
Beijing v v 4 Empirical evidence
(2016)
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Norway v Empirical evidence
Larsen (2003)
South Transportation network
ou
Kim and Yi (2019) ¢ v analysis and Multi—
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Chang, Chen, Lj,
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M. Zhang, Zhao,
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J. Zhang and
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Zhang (2021)
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Table 3.1 Summarizes the previous studies on factors related to inequality

(Continued)
Factors
_ _ Y v v
Author Country € = TS 8 3 § % Method
£ w© = = o
S &8 8 8 § =
X L L
Nadimi, Sangdeh,
s Iran v SEM
and Amiri (2021)
Wang et al.
s China v v v SEM
(2022)
Aliet al. (2018)  Pakistan v’ v v EFA, CFA and SEM
Loa, Mashrur,
and Nurul Habib Canada v v EFA and CFA
(2023)
LI, GUO, CHU,
China v CFA

and YANG (2022)
This study Thailand v vV vV vV ¥V ¥V V¥ EFA and CFA

Note: OLS = Ordinary least squares regression; MCDM = Multi criteria decision making; RBSFA

Robust Bayesian Stochastic Frontier Analysis; SEM = Structural equation modelling; EFA

Exploratory factor Analysis; CFA = Confirmatory factor analysis.

3.4  Research methodology

3.4.1 Research Framework
This study commences with a comprehensive literature review focusing
on the factors contributing to inequality, with the aim of identifying gaps in previous
research and introducing new findings on this aspect of inequality. Additionally, it
explores potential statistical methods and theories relevant to the study.
Subsequently, a questionnaire was developed based on these findings, and data were
collected through face-to-face interviews with a total sample group of 1,252 railway
users. Following the completion of data collection from the railway user survey, two
statistical methods were applied: EFA and CFA. Data from a subgroup of 374
participants, representing 30% of the total sample, were employed for EFA to
categorize the variable components derived from users' responses to all 37 questions
into 7 factors influencing inequality. The data from the remaining 878 participants,

constituting 70%, were then employed for CFA to validate the factors affecting
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inequality identified from the EFA results. Finally, the study presents statistical results
and discussion of the findings were presented along with policy recommendations for

reducing inequality. The research process is illustrated in Figure 3.3.
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Figure 3.3 Research procedure

3.4.2 Questionnaire Structure

The questionnaire was structured into two main sections. Section 1:
General Travel Behavior Information of the Survey Respondents, such as gender, age,
education, occupation, income, frequency of train travel, and the purposes of train
travel. Section 2: Measurement of Factors Affecting Disparities in Railway Access,
consisting of 7 factors: Cultural Disparity Factor, Spatial Disparity Factor, Social Disparity
Factor, Political Disparity Factor, Knowledge Disparity Factor, Economic Disparity Factor,
and Environmental Disparity Factor. In this section, there are 37 questions, and the

questionnaire responses are in the form of a 5-level Rating Scale (Sato, Yano, Morihara,
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& Masden, 2004; Zitricky, Gasparik, & Peceny, 2015). (Where 1 indicates strongly disagree
and 5 indicates strongly agree).

We have conducted a validation of the questionnaire content using the
index of item objective congruence (I0C), assessed by three experts. We considered
questions with an I0C value higher than 0.50. The I0C values for the questions included
in our questionnaire ranged from 0.67 to 1.00.

3.4.3 Participants and Data Collection

The sample group for this study consisted of railway service users within
Thailand, located at 33 railway stations across four regions of the country (Northern
Region, Northeastern Region, Eastern Region, and Southern Region). The sample
selection was conducted using Stratified Random Sampling based on the geographical
areas with railway stations to ensure that the sample represents the population
effectively. Additionally, the interviews were conducted on an individual basis with
respondents aged 18 and above. Furthermore, before conducting the interviews,
respondents were asked for their willingness to participate. The interviews were carried
out only with those who willingly agreed to participate in the survey. A total of 1,252
useful responses were obtained, which is considered sufficient for conducting CFA.
According to (Cangur & Ercan, 2015), they recommend that the sample size should be
at least 15 times the number of observed variables. In this research, there are a total
of 37 observed variables, so the minimum sample size required is 555. The survey
received ethical approval from the Ethics Committee of Suranaree University of
Technology on December 1, 2022 (COA No. 100/2565). Table 3.2 provides an overview

of the characteristics of the survey participants.
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Characteristics Category Frequency Percentage

Gender Male 516 41

Female 736 59

Age 18-20 years old 272 22

21-30 years old 393 31

31-45 years old 311 25

46-60 years old 194 15

Over 60 years old 82 7

Education Primary education 88 7

High school education 321 26

Vocational education 277 22

Bachelor's Degree 510 41

Master's Degree 45 3

Doctoral Degree 11 1

Occupation Agriculturist/Agricultural 126 10
Organization

Entrepreneur 143 11

Private Employee 349 28

Government Employee 159 13

Student 357 29

Others 118 9

Income Less than or equal to aar 36
10,000 Baht

10,001-15,000 Baht 369 29

15,001-20,000 Baht 248 20

More than 20,000 Baht 188 15

Frequency of railway travel Every day 108 9

(per week) 1-2 times 448 36

3-5 times 223 18

Occasionally 473 37

Objectives of railway travel Study/Work 474 38

Rest/Travel 540 a3

Shopping 166 13

Others 72 6
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3.4.4 Analysis Methodology

To examine the relationship between the components derived from
factors influencing inequality in railway access, covering all 7 factors, we used EFA and
CFA with two main objectives:

1) Exploratory factor analysis (EFA) is utilized to generate indicator groups,
focusing on factors. Exploratory factor analysis is a statistical method used for exploring
and identifying factors to explain the relationships among observed variables.
Additionally, EFA results can reduce observed variables by creating new variables in
the form of common factors (Stevens, 2012). Therefore, researchers often employ this
method when there is no well-established theory regarding the relationships among
measurement components (Marsh et al., 2009; Wisutwattanasak, Jomnonkwao, Se, &
Ratanavaraha, 2022).

2) Confirmatory factor analysis (CFA) is a technique used to test or confirm
the relationships between observable and latent variables. CFA is employed when
researchers know that the indicators are components according to theory or literature
review (Chonsalasin, Jomnonkwao, & Ratanavaraha, 2021; Ratanavaraha &
Jomnonkwao, 2014). Studies have explored the components of service quality
indicators for the Thai railway system (Champahom et al.,, 2022; Jomnonkwao &
Ratanavaraha, 2016; Wisutwattanasak et al.,, 2023). However, there has been no
research on the components of indicators of disparities in railway access in Thailand.
Therefore, this study applies both EFA and CFA to analyze the indicators of disparities
in railway access, considering the establishment of indicator groups and using the
loadings obtained from the analysis to develop appropriate guidelines for improving

disparities in railway access.

3.5 Results
3.5.1 Descriptive statistics
The descriptive statistics of railway service users, totaling 1,252
individuals, are presented in Table 3.3. The preliminary statistical analysis includes
measures such as mean and standard deviation. Prior to conducting CFA, it is essential
to examine the descriptive statistics to confirm the appropriateness of the data for
analysis. The criteria for adequacy are absolute value 2 for skewness and absolute

value 7 for kurtosis (Garson, 2012; Kline, 2023). Table 3 illustrates that the skewness
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ranges from -1.367 to 0.612, and the kurtosis ranges from -1.09 to 1.385, respectively.

Therefore, it can be concluded that our sample statistics follow a normal distribution

and are acceptable for further analysis.

Table 3.3 Statistical summary: Mean, Standard deviation, Skewness and Kurtosis

(N =1252)

Variable

Description

Mean

SD

Skewness

Kurtosis

an

Cl2

c3

Cla

Cl5

SP1

SP2

SP3

SP4

SP5

SP6

SP7

The Gender Disparities impact
accessibility to railways.

The Ethnicity Disparities impact
accessibility to railways.

The Physical Health Disparities
Status of Vulnerable Groups
impact accessibility to railways.
The Religious Disparities impact
accessibility to railways.

The Cultural and Belief Differences
impact accessibility to railways.
Railway stations located within
urban areas allow the population
to access trains more easily
compared to stations located
outside urban areas.

The Regional Income Disparities
impact accessibility to railways.
The Spatial Resource Disparities
impact accessibility to railways.
The Economic Growth in Specific
Regions impact accessibility to
railways.

Regional Infrastructure’s impact
accessibility to railways.

The Interconnection  Between
Public Transportation and Railway
Systems in the Area impact
accessibility to railways.

The Physical Development of
Communities impact accessibility

to railways.

232

2.34

2.64

2.33

2.50

3.83

3.69

3.67

3.75

3.84

3.88

3.71

1.304

1.258

1.298

1.276

1.252

1.181

1.181

1.153

1.149

1.126

1.151

1.117

0.583

0.597

0.272

0.612

0.420

-0.944

-0.721

-0.705

-0.781

-0.896

-0.909

-0.644

-0.912

-0.753

-1.090

-0.798

-0.915

0.070

-0.282

-0.228

-0.175

0.073

-0.008

-0.318
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Table 3.3 Statistical summary: Mean, Standard deviation, Skewness and Kurtosis

(N = 1252) (Continued)

Variable

Description

Mean

SD

Skewness Kurtosis

SO1

502

503

SO4

SO5

PI1

P12

PI3

Ki1

Ki2

KI3

K4

The Socioeconomic Challenges
and Resilience of Communities
impact accessibility to railways.
Access to government resources
(such as government agencies and
community resources) impacts
accessibility to railways.

The Social roles and
responsibilities Disparities impact
accessibility to railways.

Having a high level of social
responsibility has an impact
accessibility to railways.

Societal inequality is a crucial
factor affecting access to railway
routes.

The Socioeconomic Challenges
and Resilience of Communities
impact accessibility to railways.
Access to government resources
(such as government agencies and
community resources) impacts
accessibility to railways.

The Social roles and
responsibilities Disparities impact
accessibility to railways.

Access to educational systems and
knowledge development impacts
accessibility to railways.

Access to educational resources
(such as schools and universities)
impacts accessibility to railways.
Promoting quality and beneficial
knowledge impacts accessibility to
railways.

The use of modern technology
and tools in daily life impacts

accessibility to railways.

3.80

3.77

3.75

3.66

3.65

3.90

3.95

4.02

3.82

3.81

4.04

4.10

1.098

1.107

1.126

1.129

1.167

1.080

1.057

1.068

1.127

1.117

1.027

1.013

-0.897 0.233

-0.776 -0.029

-0.785 -0.057

-0.637 -0.303

-0.658 -0.415

-0.867 0.106

-0.876 0.126

-0.974 0.202

-0.870 0.113

-0.828 -0.003

-1.098 0.739

-1.046 0.509
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(N = 1252) (Continued)
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Variable
KI5

Kl6

EC1

EC2

EC3

EC4

EC5

EC6

EN1

EN2

EN3

EN4

Description Mean SD Skewness Kurtosis
Lack of information about railway  4.08 0.982 -1.067 0.780
routes can lead to missed
opportunities to access the railway
transportation system.
Having comprehensive knowledge  4.09 0.995 -1.047 0.643
about railway routes enables you
to access the railway
transportation system.
Unemployment or lack of job  3.59 1.199 -0.552 -0.645
opportunities impact accessibility
to railways.
If there are more job opportunities ~ 3.70 1.163 -0.745 -0.197
in your area, it will impact
accessibility to railways.
Income  or  wages impact  3.76 1.185 -0.921 0.056
accessibility to railways.
The difference in income levels  3.74 1.185 -0.749 -0.332
between individuals  impacts
accessibility to railways.
The promotion of solutions to  3.91 1.117 -0.947 0.199
alleviate poverty impacts
accessibility to railways.
If there are solutions to alleviate  3.84 1.130 -0.893 0.132
poverty, it will impact accessibility
to railways.
The current pollution issues  3.45 1.150 -0.579 -0.431
impact accessibility to railways.
Access to natural resources (such  3.41 1.143 -0.487 -0.515
as tourist attractions) impacts
accessibility to railways.
If there are current solutions to  3.55 1.123 -0.500 -0.515
address pollution or
environmental issues, it will impact
accessibility to railways.
Maintaining a good environment  4.12 1.070 -1.367 1.385

impacts accessibility to railways.
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Table 3.3 Statistical summary: Mean, Standard deviation, Skewness and Kurtosis
(N = 1252) (Continued)

Variable Description Mean SD Skewness Kurtosis

EN5 Appropriate allocation and  4.03 1.088 -1.285 1.183

efficient utilization of limited

resources impact accessibility to

railways.

Note: SD = Standard deviation.

3.5.2 The Exploratory factor analysis

We employed EFA to identify observable indicators representing each
latent factor and calculate the main factors. Table 3.4 presents the factor analysis
results. The EFA results are reliable and acceptable. We obtained a Kaiser-Meyer-Olkin
(KMO) measure of 0.950, which is excellent. Additionally, Bartlett's test of sphericity
yielded highly significant results, exceeding 99%. The EFA results identified 37 items,
which were grouped into 7 clusters. Which can explain a total variance of 74.854%.
The composite results include: (1) Cultural Disparity Factors, (2) Spatial Disparity
Factors, (3) Social Disparity Factors, (4) Political Disparity Factors, (5) Knowledge
Disparity Factors, (6) Economic Disparity Factors, and (7) Environmental Disparity
Factors. Upon examining accuracy and reliability using Cronbach's alpha, the values for
each variable ranged from 0.870 to 0.933, which surpasses the minimum threshold
recommended in previous research, typically set at 0.70 (Nunnally & Bernstein, 1994,
Tavakol & Dennick, 2011).

Table 3.4 Factor analysis results of Exploratory factor analysis

Variable Loading Communalities Eigenvalue Item Cronbach’s

Factor 1: Cultural disparity factor 15.873 5 0.929
Cl1 0.885 0.802
Cl2 0.898 0.820
Ci3 0.849 0.746
Cla 0.881 0.809

CI5 0.862 0.767
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Table 3.4 Factor analysis results of Exploratory factor analysis (Continued)

Variable Loading Communalities Eigenvalue Item Cronbach’s

Factor 2: Spatial disparity factor 4.348 7 0.933
SP1 0.693 0.614
SP2 0.748 0.769
SP5 0.784 0.787
SP6 0.728 0.705
SP7 0.680 0.691
Factor 3: Social disparity factor 2.522 5 0.907
SO1 0.670 0.728
SO2 0.703 0.760
SO3 0.700 0.745
SO4 0.765 0.795
SO5 0.717 0.698
Factor 4: Political disparity factor 1.618 3 0.896
PI1 0.695 0.737
PI2 0.725 0.805
PI3 0.726 0.800
Factor 5: Knowledge disparity factor 1.266 6 0.919
KI1 0.732 0.735
KI2 0.698 0.722
KI3 0.712 0.758
Kl 0.713 0.749
KI5 0.722 0.707
KI6 0.704 0.682
Factor 6: Economic disparity factor 1.102 6 0.920
EC1 0.707 0.744
EC2 0.718 0.803
EC3 0.686 0.811
EC4 0.636 0.687
EC5 0.529 0.745

EC6 0.557 0.705
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Table 3.4 Factor analysis results of Exploratory factor analysis (Continued)

Variable Loading Communalities Eigenvalue Item Cronbach’s

Factor 7: Environmental disparity factor 0.967 5 0.870
EN1 0.787 0.740
EN2 0.805 0.745
EN3 0.798 0.753
EN4 0.562 0.730
EN5 0.587 0.734
SUM 37 0.954

Note: Goodness of fit for EFA: Bartlett’s test approx. y% = 11745.045, Degrees of
freedom (df) = 666, p < 0.000

3.5.3 Theoretical Confirmation

The results of the EFA will be examined in this section to verify and
explain the significance of each item, confirming that the indicators can be components
of each factor. The results of the CFA were analyzed using Mplus 7 software.

In Table 3.5, it is evident that all indicators are statistically significant as
components of the latent construct of maladjustment, with factor loadings ranging
between 0.687 and 0.871. All seven factors have acceptable structural reliability (CR)
values between 0.8662 and 0.9319, and the average variance extracted (AVE) ranges
from 0.5232 to 0.6859. The statistical values of CR are greater than 0.7, and AVE is not
less than 0.5, (Fornell & Larcker, 1981; Joseph F Hair, 2009; Kaiser, 1974). which confirms
that all factors are suitable for CFA.

For the overall model fit assessment (Goodness—of-fit statistics), this
study used absolute and incremental fit indices (D Hooper, Coughlan, & Mullen, 2008)
and considered the following indices: Chi-square or ratio between the chi-square and
the number of degrees of freedom (x*/df) should be less than 3 (Bagozzi & Yi, 1988;
Kline, 2023); Comparative fit index (CFl) should be greater than 0.95 (Cangur & Ercan,
2015; Hu & Bentler, 1999); Tucker-Lewis index (TLI) should be greater than 0.95 (Daire
Hooper & Coughlan, 2008); Root mean square error of approximation (RMSEA) should
be less than 0.05 (Deb & Ahmed, 2018; Marsh & Hau, 1996); and Standardized root
mean square Residual (SRMR) should be less than 0.08 (Schreiber, Nora, Stage, Barlow,
& King, 2006). The CFA estimation results show that the model measures inequality

resulting from railway access. The results were as follows: Chi-square test of model fit
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X’= 1529.267, df = 580, x*/df = 2.637; CFl = 0.962; TLI = 0.956; RMSEA = 0.046; and
SRMR = 0.068, p < 0.001. From inspection, all values comply with the specified
conditions. Therefore, it can be concluded that this model aligns with the empirical

data.

Table 3.5 Model results of Confirmatory factor analysis

Variable Loading S.E. t-Stat CR AVE
Factor 1: Cultural disparity factor 0.9160 0.6859
Cl1 0.840 0.013 63.211
Cl2 0.835 0.013 62.230
Ci3 0.818 0.015 55.147
Cla 0.861 0.013 66.936
Cl5 0.785 0.015 52.501
Factor 2: Spatial disparity factor 0.9319 0.6621
SP1 0.741 0.017 43.667
SP2 0.819 0.013 65.230
SP3 0.795 0.014 57.904
SPa 0.849 0.011 78.286
SP5 0.866 0.010 86.421
SP6 0.819 0.012 68.105
SP7 0.801 0.014 55.501
Factor 3: Social disparity factor 0.9011 0.6461
SO1 0.830 0.012 66.569
SO2 0.835 0.013 65.897
SO3 0.821 0.013 63.971
SO4 0.767 0.016 48.858
SO5 0.763 0.017 45.859
Factor 4: Political disparity factor 0.8662 0.6838
PI1 0.776 0.016 48.890
PI2 0.871 0.012 74.331

PI3 0.831 0.013 62.156
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Variable Loading S.E. t-Stat CR AVE
Factor 5: Knowledge disparity factor 0.8679 0.5232
KI1 0.687 0.022 31.461
KI2 0.710 0.021 33.927
KI3 0.785 0.018 44.788
Kl 0.723 0.020 35.731
KI5 0.717 0.020 35.512
KI6 0.714 0.020 34.987
Factor 6: Economic disparity factor 0.9162 0.6457
EC1 0.765 0.016 47.933
EC2 0.810 0.014 59.003
EC3 0.812 0.014 59.078
EC4 0.816 0.013 61.733
EC5 0.800 0.014 55.648
EC6 0.817 0.013 61.352
Factor 7: Environmental disparity factor 0.8664 0.5655
EN1 0.750 0.016 46.741
EN2 0.790 0.016 48.212
EN3 0.807 0.016 51.603
EN4 0.706 0.015 45.607
EN5 0.701 0.015 45.422

Note: CR = Composite reliability, AVE = Average variance extracted.

Cultural disparity factors: The 5 variables have standardized CFA loadings

ranging from 0.785 to 0.861. Specifically, Cl4, “The Religious Disparities impact

accessibility to railways” has the highest loading factor (y = 0.861, t = 66.936).

Spatial disparity factors: The 7 variables have standardized CFA loadings

ranging from 0.741 to 0.866. Specifically, SP5, “Regional Infrastructure’s impact

accessibility to railways” has the highest loading factor (y = 0.866, t = 86.421).

Social disparity factors: The 5 variables have standardized CFA loadings

ranging from 0.763 to 0.835. Specifically, SO2, “Access to government resources (such

as government agencies and community resources) impacts accessibility to railways”
has the highest loading factor (y = 0.835, t = 65.897).
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Political Disparities Factor: The 3 variables have standardized CFA loadings
ranging from 0.776 to 0.871. Specifically, PI2, “Policies set by the government regarding
railway development impact access to railway routes” has the highest loading factor
(y =0.871, t = 74.331).

Knowledge disparity factors: The 6 variables have standardized CFA
loadings ranging from 0.687 to 0.785. Specifically, KI3, “Promoting quality and beneficial
knowledge impacts accessibility to railways” has the highest loading factor (y = 0.785,
t = 44.788).

Economic disparity factors: The 6 variables have standardized CFA
loadings ranging from 0.765 to 0.817. Specifically, EC6, “If there are solutions to
alleviate poverty, it will impact accessibility to railways” has the highest loading factor
(y = 0.817, t = 61.352).

Environmental disparity factors: The 5 variables have standardized CFA
loadings ranging from 0.701 to 0.807. Specifically, EN3, “If there are current solutions
to address pollution or environmental issues, it will impact accessibility to railways”
has the highest loading factor (y = 0.807, t = 51.603).

Furthermore, we have presented the results of the second-order CFA,
consisting of 7 variables identified as factors influencing inequality in access to railways.
The analysis revealed that all 7 exogenous latent variables have weights in the range
of 0.798 to 0.988, exceeding the threshold of 0.70 (Hair Jr, Hair Jr, Hult, Ringle, &
Sarstedt, 2021), indicating the confirmation of the perspective of inequality concerning
the use of railway station services. All exogenous latent variables are statistically
significant at the 0.001 level when considering the weights of the components
separated by each exogenous variable. The cultural disparity factor has the highest
component weight (y = 0.988, t = 122.927), followed by economic disparity factor (y =
0.938, t = 87.534), social disparity factor (y = 0.885, t = 62.811), knowledge disparity
factor (y = 0.855, t = 48.175), political disparity factor (y = 0.843, t = 56.843), spatial
disparity factor (y = 0.836, t = 59.108), and finally, environmental disparity factor (y =
0.798, t = 27.440). The results of the second—order CFA are illustrated in Figure 3.4.
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[$N]

.6 Discussion

The evaluation of the goodness-of-fit statistics for the model in this study was
successful. It comprised the following indices: Chi-square or the ratio between the chi-
square and the number of degrees of freedom (x*/df) with a value of 2.637, which is
lower than 3 as per theory (Bagozzi & Yi, 1988; Kline, 2023). Comparative Fit Index (CFI)
with a value of 0.962, exceeding 0.95 as per theory (Cangur & Ercan, 2015; Hu & Bentler,
1999). Tucker-Lewis Index (TLI) with a value of 0.956, exceeding 0.95 as per theory
(Daire Hooper & Coughlan, 2008). Root Mean Square Error of Approximation (RMSEA)
with a value of 0.046, lower than 0.05 as per theory (Deb & Ahmed, 2018; Marsh & Hau,
1996). Standardized Root Mean Square Residual (SRMR) with a value of 0.068, lower
than 0.08 as per theory (Schreiber et al., 2006). The results of all indices are consistent
with the criteria and theoretically sound, confirming the consistency between the

developed measurement model and both exploratory and confirmatory survey data.
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When considering the results of CFA, it was found that the appropriate number
of factors is 7 for assessing the factors influencing inequality in accessing railways. This
study also revealed significant findings, detailed as follows:

Group 1: Cultural disparities factors have the highest composite weights, with a
value of 0.988, which consists of variables from CI1 to CI5. This is related to previous
studies that found cultural factors significantly influence societal changes (Cooper,
2008; Ublacker & Lukas, 2023). Cultural factors are also identified as a crucial strategy
in addressing disparities issues (Betancourt, Green, Carrillo, & Owusu Ananeh-
Firempong, 2016). Among the cultural disparity factors, the variable with the highest
loading in the model is Cl4, "Differences in religion affect the choice or access to
railways." This finding is associated with studies indicating a strong relationship between
inequality and religion, where societies with high levels of inequality have more diverse
religions compared to those with low inequality (Jordan, 2016). Following that are CI1,
"Differences in gender status affect access to railways." This finding is related to studies
indicating that gender status differences influence the choice of public transportation
(Goel et al., 2023). And CI2, "Differences in race affect the choice or access to railways."
This finding is related to studies indicating that inequality based on race/ethnicity
affects access to public transportation (Galaskiewicz et al., 2021).

Group 2: Economic disparity factor have the second composite weights, with a
value of 0.938, which consists of variables from EC1 to EC6. This is related to previous
studies that found railways play a crucial role in economic disparities development
(Allen & Farber, 2019; Z. Liu & Zhang, 2022; Yoo et al., 2023). Among the economic
disparity factors, the variable with the highest loading in the model is EC6, "Having
strategies to address poverty affects access to railways." This finding is associated with
studies indicating that reducing addressing poverty positively impacts economic
development, leading to increased utilization of railway transportation services (Di
Matteo & Cardinale, 2023). Following that are EC4, "Differences between individuals
with high income versus low income affect access to railways." This finding is related
to studies indicating that railway systems affect income disparities between urban and
rural residents (D. Sun, Zhao, Zhang, & Chen, 2023). And EC3, "Income or wages affect
access to railways." This finding is related to studies indicating that income inequality

affects the utilization of railway transportation services (Jiang & Kim, 2016).
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Group 3: Social disparity factor have the third composite weights, with a value
of 0.885, which consists of variables from SO1 to SO5. This is related to previous studies
that found social disparities influence the choice of railway transportation systems
(Dobruszkes, Chen, Moyano, Pagliara, & Endemann, 2022; Fol & Gallez, 2014). Among
the social disparity factors, the variable with the highest loading in the model is SO2,
"Access to state resources (such as government agencies and community resources)
affects access to railways." This finding is associated with studies indicating that
developing state resources in railway network infrastructure expansion leads to greater
equality in access (S. Liu, Wan, & Zhang, 2020). Following that are SO1, "Issues of
poverty and community strength affect access to railway." This finding is related to
studies indicating that the potential of communities from station-level factors and
communities significantly impacts the development of railway transportation systems
(Borowski, Soria, Schofer, & Stathopoulos, 2023). And SO3, "Social roles and
responsibilities affect access to railways." This finding is related to studies indicating
that social roles influence people's transportation service choices and travel behaviors
(Zhao & Li, 2019).

Group 4: Knowledge disparity factor have the fourth composite weights, with a
value of 0.855, which consists of variables from Ki1 to Kl6. This is related to previous
studies that found the development of knowledge in society influences the reduction
of disparities (Q. LI et al., 2022; M. Zhang et al., 2020). Among the knowledge disparity
factors, the variable with the highest loading in the model is KI3, "Giving importance to
promoting quality and beneficial knowledge affects access to railways." This finding is
associated with studies indicating that advancements in providing information for
transportation systems benefit in reducing knowledge disparities (Gou, 2023). Following
that are Kl4, "Utilizing modern technology and tools in daily life affects access to
railways." This finding is related to studies indicating that connecting internet-enabled
devices and technology tools to railway transportation services promotes significant
innovations in accessing railway services (X. Xu & Zheng, 2023). And KI5, "Lack of
information on train route affects access to railways." This finding is related to studies
indicating that lack of knowledge impacts the understanding of public transportation
users (M. Zhang et al., 2020).

Group 5: Political disparity factor have the fifth composite weights, with a value

of 0.843, which consists of variables from PI1 to PI3. This is related to previous studies
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that found factors related to political roles influence the development of disparities
(Wellman, 2014; S.-S. Wu & Chong, 2018). Among the political disparity factors, the
variable with the highest loading in the model is PI2, "Government policy related to
trains set by the government affects access to railways." This finding is associated with
studies indicating that policies benefiting certain groups in transportation contribute to
disparities in accessing public transportation (Wellman, 2014). Following that are PI3,
"Efficient train route development plans affect access to railways." This finding is
related to studies indicating that strategic planning for railway route development
reduces disparities in accessing railway services (S.-S. Wu & Chong, 2018). And PI1 "Giving
importance to constructive feedback affects access to railways." This finding is related
to studies indicating that genuine opinions and discussions among people enable the
public to perceive the beneficial perspectives of others (Peacock, 2019).

Group 6: Spatial disparity factor have the sixth composite weights, with a value
of 0.836, which consists of variables from SP1 to SP7. This is related to previous studies
that found spatial inequalities affect disparities in accessing railway transportation (X.
Liu, Dai, & Derudder, 2017; Luo & Zhao, 2021). Among the spatial disparity factors, the
variable with the highest loading in the model is SP5, "Infrastructure factors in the area
affect access to railways." This finding is associated with studies indicating that
infrastructure networks are crucial for people's intercity travel (Luo & Zhao, 2021).
Following that are SP4, "Economic growth in the area affects access to railways." This
finding is related to studies indicating that economic growth impacts regional disparities
in railway transportation development (Cascetta et al., 2020). And SP6, "The
connectivity pattern of the public transportation system with the rail system in the
area affects access to railways." This finding is related to studies indicating that
integrating bus transit systems with railways is a significant strategy for reducing
disparities in accessing railway transportation (Theerathitichaipa et al., 2024).

Group 7: Environmental disparity factor have the lowest composite weights,
with a value of 0.798, which consists of variables from EN1 to EN5. This is related to
previous studies that found environmental inequalities are caused by disparities from
other dimensions such as cultural, economic, and social disparities (Aasness & Larsen,
2003; Wanke et al., 2020). Among the environmental disparity factors, the variable with
the highest loading in the model is EN3, "Having strategies to address pollution and

environmental issues affects access to railways." This finding is associated with studies
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indicating that improving environmental efficiency in cities impacts the choice of
railway transportation systems (X. Sun et al., 2020). Following that are EN2, "Access to
resources (such as tourist attractions) affects access to railways." This finding is related
to studies indicating that external resource factors such as tourist attractions impact
travel planning and transportation system choices (Banerjee, 2023). And EN1 "Current
pollution issues affect access to railways." This finding is related to studies indicating
that the risk of exposure to pollution varies by region and g¢roup, affecting
environmental inequalities (Shao, Liu, & Tian, 2021).

Furthermore, the findings of the analysis reveal that cultural disparity
significantly influences the accessibility of Thailand's railway system, especially in the
context of a developing nation. Through a confirmatory model evaluation of all 37
questions, it was evident that religious differences emerged as the most influential
factor affecting the choice or accessibility of railways. This finding is consistent with
previous research highlighting the profound impact of religions on societal dynamics,
individual behaviors, and decision-making processes related to transportation (Clark,
2012). Additionally, religious considerations also shape the development of intercity
railway networks (B. Li, Qizi, Shahab, Wu, & Ntim, 2024). Therefore, this study
underscores the importance of addressing cultural disparities in railway accessibility,
often rooted in religious factors. It is clear that religious differences significantly
influence the decisions of railway users regarding their choice or access to railway
services, particularly in the context of a developing country like Thailand.
Consequently, the researchers recommend policy interventions aimed at mitigating
these disparities within the study area. By doing so, valuable insights can be gained to
enhance development efforts and promote equitable access to Thailand's railway
system.

Therefore, based on the statistical data analysis mentioned, we have proposed
a policy aimed at reducing disparities across all 7 dimensions to address and enhance
the issue of disparity within the railway transportation system. The objective is to
formulate policies that target the reduction of disparities and the promotion of equality
in accessing railways, which is vital for fostering a sustainable society. Access to railway
systems can have a significant impact on individuals' quality of life and their
opportunities for advancement within communities. Additionally, the development of

railway transportation systems necessitates collaborative efforts from all stakeholders,
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including government entities, private sectors, and the public, to ensure equitable
access and utilization for all members of society. Our recommendations are derived
from the critical variables identified within the model and are detailed as follows:

Policy on Cultural Disparities: Based on our findings, we propose the following
guidelines: (1) Policies should be in place to support train users with diverse religious
backgrounds, such as providing designated seats for religious practitioners (e.g.,
Buddhist priests, votaries, and clergyman), having prayer rooms at train stations, and
appropriate areas for prayer on trains for users of the Islamic faith. (2) Policies should
address safety measures to manage concerns related to gender segregation, such as
separating train carriages or seats between males and females, aligning with the findings
that suggest implementing gender—segregation guidelines in public transportation
policies (Goel et al., 2023), and (3) Policies should promote training on attitudes for
railway staff based on the principles of fairness, such as providing service that does not
discriminate based on race, disability, or gender expression (International Committee
of the Red Cross, 2020).

Policy on Economic Disparities: Based on our findings, we propose the
following guidelines: (1) There should be a policy to diversify railway service fares to
meet the needs of train users, and (2) there should be a policy to stimulate the
economy by encouraging the public to choose rail transportation services more, such
as increasing service frequency and establishing one-stop service centers (Expressway
Authority Of Thailand, 2020). These suggestions align with the results of the study that
indicate transportation policies need to enhance the quality of rail services to stimulate
the country's economic development (leda, Kanayama, Ota, Yamazaki, & Okamura,
2001).

Policy on Social Disparities: Based on our findings, we propose the following
guidelines: (1) Policies and measures should be established to reduce social gaps
among people in society (Unicef Thailand, 2018). This can be achieved by exempting
or reducing railway fares for disadvantaged groups or individuals, such as persons with
disabilities and the elderly, and (2) Policies should ensure equal access to the railway
transportation system, providing equitable access to services for all groups of people.
For instance, railway routes should pass through educational areas like schools and
universities for the convenience of students, and through employment areas like malls

and industrial estates to facilitate commuting for the working population. These
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recommendations align with the study results, suggesting the need to enhance service
coverage for various occupational groups to cater to diverse travel purposes
(Dobruszkes et al., 2022).

Policy on Knowledge Disparities: Based on our findings, we propose the
following guidelines: (1) There should be policies for modernizing information
development and information technology systems, such as developing the main
website of the railway organization to serve as a tool for conveniently, rapidly, and
efficiently disseminating information to railway service users. (2) Policies should be in
place for providing useful knowledge to railway service users within railway stations,
such as creating information dissemination points and signs with beneficial information,
which should be developed to be more globally accessible (e.g., in English), and (3)
Policies should promote activities related to the continuous development of
knowledge for railway service personnel, such as exchanging knowledge and work
experiences among employees, aligning with the study's results that suggest opening
opportunities for employees to communicate, leading to the transfer of knowledge
from external sources. This is important as employees may play a crucial role in
exchanging valuable ideas and experiences beneficial for organizational development
(Miwa, Bhatt, Morikawa, & Kato, 2022).

Policy on Political Disparities: Based on our findings, we propose the following
guidelines: (1) Policies should be formulated to benefit the development of railways,
aiming to reduce disparities in railway accessibility at both national and local levels.
These policies should ensure comprehensive railway coverage in all dimensions, and
(2) Policies should promote inclusiveness in meaningful stakeholder participation for
the development of collaborative railway access, involving contributions from the
government, private sector, and the public. This approach aims to genuinely reduce
disparities by granting equal political representation to everyone, regardless of
differences or societal status (United Nations Thailand, 2023).

Policy on Spatial Disparities: Based on our findings, we propose the following
guidelines: (1) Policies should focus on developing infrastructure that efficiently
connects the railway transportation system (e.g., road network development) to
enhance accessibility (Daddow, Zhang, Qiu, Zhang, & Liu, 2020). (2) Policies should
emphasize the development of an integrated public transportation system that

seamlessly connects to the railway transportation system (e.g., public buses), and (3)
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Policies should prioritize the development of railway route networks to provide equal
coverage and service across regions in Thailand. These proposals align with the
government's ongoing study on the feasible development of a comprehensive and
interconnected railway network covering and supporting various transportation modes
across the nation (Department of Rail Transport, 2021).

Policy on Environmental Disparities: Based on our findings, we propose the
following guidelines: (1) Policies should be implemented to promote environmentally
friendly transportation, and (2) Policies should be introduced to enhance the
environmental conditions around railway stations by increasing green areas to create
a pleasant atmosphere and leave a positive impression on railway service users. These
suggestions align with the study results indicating that reducing perceived disparities
through environmental improvements has a positive influence on railway service users'
attitudes (Coppola & Silvestri, 2021).

Indeed, All the policies mentioned have been directly informed by current user
feedback from railway service users in Thailand. These policies aim to engage
stakeholders involved in the development of railway transportation systems, enabling
them to apply these policies in setting guidelines or devising strategies to address and
mitigate disparities in railway accessibility. Ultimately, these policies are geared towards
fostering a new era of equality and efficiency, ultimately fostering a more equitable
society.

In light of the limitations of our study, it's important to acknowledge that our
research focuses exclusively on the viewpoints of railway service users, disregarding
users of alternative public transportation modes. Moreover, we have omitted railway
service users under the age of 18 due to their status as minors, potentially leading to
a gap in understanding perspectives and attitudes towards disparities that may not be
adequately addressed. Additionally, our study solely examines disparities in railway
access within Thailand. To address these limitations, future research should encompass
a broader range of public transportation users and involve surveying individuals under
the age of 18 to ensure a more comprehensive understanding of disparities.
Researchers should also consider adapting survey questions to suit different age groups
appropriately. Furthermore, the findings of our study can serve as a valuable
groundwork for further research and implementation in other developing nations.

Addressing disparities in railway transportation access remains crucial for such
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countries, as it can provide deeper insights and new discoveries from various angles

for future researchers.

3.7 Conclusions, Implications, and Research Limitations

This study aims to explore the factors contributing to disparities in accessing
intercity railway systems in Thailand. We have presented findings from a combination
of EFA and CFA, revealing in-depth insights into the factors influencing disparities in
railway accessibility. The study surveyed 1,252 railway service users nationwide using
face-to-face interviews. This study demonstrates the evaluation of the alignment
between all 7 dimensions of the model and leads to the formulation of policies aimed
at reducing disparities in railway accessibility in Thailand.

The results of CFA reveal that all 37 observed variables significantly contribute
to indicating inequality in access to railways across the 7 factors (cultural inequality,
spatial inequality, social inequality, political inequality, knowledge inequality,
economic inequality, and environmental inequality) at a statistical significance level of
0.001. (Joseph F Hair, 1995; Joe F. Hair, Ringle, & Sarstedt, 2011). Furthermore, in
examining the standard component weights of CFA in the second order, it was found
that cultural inequality was identified as the most significant indicator contributing to
the highest level of inequality in accessing railway routes.

Furthermore, for the additional 6 factors, they have been ranked in the
following order of importance regarding their influence on inequality in railway access:
economic inequality, social inequality, knowledge inequality, political inequality,
spatial inequality, and environmental inequality. Therefore, it is evident that the
structural model of this study can verify the characteristics of inequality in accessing
railways. Moreover, the results from both EFA and CFA can be seen as accurately
representing the opinions of railway service users. These findings can effectively reflect
the issue of inequality in accessing the railway transportation system. However, it's
important to note that these findings can serve as suitable guidelines for policy—-makers
involved in the development of railways (e.g., Department of Rail Transport and State
Railway of Thailand). They can utilize these insights to formulate policies and
development plans aimed at reducing inequality and enhancing access to the rail

transportation system for the population in the country efficiently.



75

3.8 References

Aasness, J., and Larsen, E. R. (2003). Distributional effects of environmental taxes on
transportation. Journal of Consumer Policy, 26(3), 279-300.

Ali, L., Mi, J., Shah, M., Shah, S. J., Khan, S., Ullah, R., and Bibi, K. (2018). Local residents’
attitude towards road and transport infrastructure (a case of China Pakistan
economic corridor). Journal of Chinese Economic and Foreign Trade Studies,
11(1), 104-120.

Allen, J., and Farber, S. (2019). Sizing up transport poverty: A national scale accounting
of low-income households suffering from inaccessibility in Canada, and what
to do about it. Transport Policy, 74, 214-223.

Bagozzi, R. P., and Vi, Y. (1988). On the evaluation of structural equation models.
Journal of the academy of marketing science, 16, 74-94.

Banerjee, I. (2023). Production of Railwayscape in urban environment: Analysing railway
heritage tourism potential in Siliguri City, India. Regional Sustainability, 4(1), 1-
12.

Beaumont, E. (2011). Promoting political agency, addressing political inequality: A
multilevel model of internal political efficacy. The Journal of Politics, 73(1),
216-231.

Benoussaid, T., Coll, I, Charreire, H., and Elessa Etuman, A. (2023). A socio-spatial
analysis of air pollution exposure in the Greater Paris. Paper presented at the
EGU General Assembly Conference Abstracts.

Betancourt, J. R, Green, A. R, Carrillo, J. E., and Owusu Ananeh-Firempong, I. (2016).
Defining cultural competence: a practical framework for addressing
racial/ethnic disparities in health and health care. Public health reports.

Borowski, E., Soria, J., Schofer, J., and Stathopoulos, A. (2023). Does ridesourcing
respond to unplanned rail disruptions? A natural experiment analysis of
mobility resilience and disparity. Cities, 140, 104439.

Boyce, J. K. (1994). Inequality as a cause of environmental degradation. Ecological
economics, 11(3), 169-178.

Buehler, R., and Pucher, J. (2011). Sustainable transport in Freiburg: lessons from
Germany's environmental capital. International Journal of Sustainable
Transportation, 5(1), 43-70.

Cangur, S., and Ercan, I. (2015). Comparison of model fit indices used in structural
equation modeling under multivariate normality. Journal of Modern Applied
Statistical Methods, 14(1), 14.



76

Cascetta, E., Carteni, A, Henke, I., and Pagliara, F. (2020). Economic growth, transport
accessibility and regional equity impacts of high-speed railways in Italy: Ten
years ex post evaluation and future perspectives. Transportation Research
Part A: Policy and Practice, 139, 412-428.

Chakraborti, L., and Shimshack, J. P. (2022). Environmental disparities in urban Mexico:
Evidence from toxic water pollution. Resource and Energy Economics, 67,
101281.

Champahom, T., Chanpariyavatevong, K., Jomnonkwao, S., Boonyoo, T., and
Ratanavaraha, V. (2022). UNDERSTANDING USERS'PERCEIVED SERVICE QUALITY
OF RAILWAY STATION: A CASE STUDY OF NAKHON RATCHASIMA. Suranaree
Journal of Science & Technology, 29(5).

Chang, Z., Chen, J, Li, W., and Li, X. (2019). Public transportation and the spatial
inequality of urban park accessibility: New evidence from Hong Kong.
Transportation Research Part D: Transport and Environment, 76, 111-122.

Chen, F., Shen, X., Wang, Z., and Yang, Y. (2017). An evaluation of the low-carbon
effects of urban rail based on mode shifts. Sustainability, 9(3), 401.

Chonsalasin, D., Jomnonkwao, S., and Ratanavaraha, V. (2021). Measurement model of
passengers’ expectations of airport service quality. International journal of
transportation science and technology, 10(4), 342-352,

Chu, F., Ye, L., and Guo, M. (2015). Research on the Evaluation Criteria of Railway Skilled
Employees’ Career Success in China. Paper presented at the LISS 2014:
Proceedings of 4th International Conference on Logistics, Informatics and
Service Science.

Clark, D. C. (2012). Revolt and revival in the valleys: The influence of religion and
revivalism on the politics and labour relations of the Taff Vale Railway, south
Wales, 1878-1914. University of Leeds,

Clifton, K., and Lucas, K. (2004). Examining the empirical evidence of transport
inequality in the US and UK. In Running on empty (pp. 15-36): Policy Press.

Cooper, M. (2008). Brazilian Railway Culture. University of York,

Coppola, P., and Silvestri, F. (2021). Gender inequality in safety and security perceptions
in railway stations. Sustainability, 13(7), 4007.

Credit suisse. (2018). Global ~ Wealth Report. Retrieved from
https://www.bing.com/search?pglt=41&g=global+wealth+report+20188&cvid=a
fb0813bc9c645dea95407cbfa8fdade&aqgs=edge.0.017j69i6012j69i11004.2412j0j1
&FORM=ANNAB1&PC=SCOOBE




7

Curcuruto, M., Griffin, M. A.,, Kandola, R., and Morgan, J. I. (2018). Multilevel safety
climate in the UK rail industry: A cross validation of the Zohar and Luria MSC
scale. Safety science, 110, 183-194.

Daddow, M., Zhang, X., Qiu, H., Zhang, Z., and Liu, Y. (2020). A mathematical model for
ballast tamping decision making in railway tracks. Civil Engineering Journal,
6(10), 2045-2057.

Data Innovation and Governance Institute. (2023). Open Thailand Railway Station Map
User Statistics 2022. Retrieved from https://digi.data.co.th/showcase/train-

station-thailand

Deb, S., and Ahmed, M. A. (2018). Determining the service quality of the city bus service
based on users’ perceptions and expectations. Travel Behaviour and Society,
12, 1-10.

Department of Environmental Quality Promotion. (2015). Summary of districts, sub-
districts, villages of Thailand. Retrieved from

https://datacenter.degp.go.th/nevt/report/member-location-all

Department of Rail Transport. (2021). Project to study the feasibility of developing a
railway network to cover and connect areas throughout the country and to
support multimodal transportation seamlessly (R-Map). Retrieved from
https://www.rmapthailand.com/

Derahim, N., Arifin, K., Wan Isa, W. M. Z., Khairil, M., Mahfudz, M., Ciyo, M. B., . .. Samad,
M. A. (2021). Organizational safety climate factor model in the urban rail
transport industry through CFA analysis. Sustainability, 13(5), 2939.

Di Matteo, D., and Cardinale, B. (2023). Impact of high-speed rail on income inequalities

in Italy. Journal of Transport Geography, 111, 103652.

Dobruszkes, F., Chen, C.-L., Moyano, A., Pagliara, F., and Endemann, P. (2022). Is high-
speed rail socially exclusive? An evidence-based worldwide analysis. Travel
Behaviour and Society, 26, 96-107.

Dong, H., Ma, L., and Broach, J. (2016). Promoting sustainable travel modes for
commute tours: A comparison of the effects of home and work locations and
employer-provided incentives. International Journal of Sustainable
Transportation, 10(6), 485-494.

Expressway Authority Of Thailand. (2020). ONE STOP SERVICE CENTER. Retrieved from
https://www.exat.co.th/exat-
help/%E0%B8%A8%E0%B8%BI%E0%B8%99%E0%B8%A2%E0%B9%8C%E0%B
8%9A%E0%B8%A3%E0%B8%BA4%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%




78

B8%97%E0%B8%B5%E0%B9%88%E0%BI%80%E0%B8%94%E0%B8%B5%E0%
B8%A2%E0%B8%AT/

Fol, S., and Gallez, C. (2014). Social inequalities in urban access. Urban access for the

21st century: finance and governance models for transport infrastructure,
46-86.

Fornell, C., and Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement error. Journal of marketing
research, 18(1), 39-50.

Frances Stewart. (2016). Horizontal inequalities (I. I. B. (eds.) Ed.): Paris: The United
Nations Educational, Scientific and Cultural Organization (UNESCO).

Galaskiewicz, J., Anderson, K. F., and Thompson-Dyck, K. (2021). Minority-White income
inequality across metropolitan areas: The role of racial/ethnic residential
segregation and transportation networks. Journal of Urban Affairs, 43(1), 16-
39.

Garson, G. D. (2012). Testing statistical assumptions. In: Statistical associates publishing
Asheboro, NC.

Goel, R, Oyebode, O, Foley, L., Tatah, L., Millett, C., and Woodcock, J. (2023). Gender
differences in active travel in major cities across the world. Transportation,
50(2), 733-749.

Gou, Y. (2023). Enhancing Producer Service Distribution through High-Speed Railways:
A Knowledge Economy Perspective. Journal of the Knowledge Economy, 1-
29.

Hair, J. F. (1995). Multivariate data analysis with readings.

Hair, J. F. (2009). Multivariate data analysis.

Hair, J. F., Ringle, C. M., and Sarstedt, M. (2011). PLS-SEM: Indeed a Silver Bullet. Journal
of Marketing Theory and Practice, 19(2), 139-152. doi:10.2753/MTP1069-
6679190202

Hair Jr, J., Hair Jr, J. F., Hult, G. T. M., Ringle, C. M., and Sarstedt, M. (2021). A primer on
partial least squares structural equation modeling (PLS-SEM): Sage publications.

Hooper, D., and Coughlan, J. (2008). i Mullen, MR (2008). Structural equation modelling:
Guidelines for determining model fit. Electronic Journal of Business Research
Methods, 6(1), 53-60.

Hooper, D., Coughlan, J., and Mullen, M. (2008). Structural equation modelling:
Guidelines for determining model fit. Electron J Bus Res Methods. 2008; 6 (1):
53-60. In.



79

Hu, L. t., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Structural Equation
Modeling: A Multidisciplinary Journal, 6(1), 1-55.

leda, H., Kanayama, Y., Ota, M., Yamazaki, T., and Okamura, T. (2001). How can the
quality of rail services in Tokyo be further improved? Transport Policy, 8(2),
97-106.

International Committee of the Red Cross. (2020). Race, fairness and Neocolonial
Legacy: Identifying Pathways to Ethical Humanitarian Action. Retrieved from
https://blogs.icrc.org/th/2020/08/06/part-1/

Janatabadi, F., and Ermagun, A. (2023). Unraveling transit service and land use

components of the socio-spatial inequality of access. Environment and
Planning B: Urban Analytics and City Science, 23998083231207534.

Jiang, M., and Kim, E. (2016). Impact of high-speed railroad on regional income
inequalities in China and Korea. International Journal of Urban Sciences,
20(3), 393-406.

Jomnonkwao, S., Champahom, T., and Ratanavaraha, V. (2020). Methodologies for
determining the service quality of the intercity rail service based on users’
perceptions and expectations in Thailand. Sustainability, 12(10), 4259.

Jomnonkwao, S., and Ratanavaraha, V. (2016). Measurement modelling of the
perceived service quality of a sightseeing bus service: An application of
hierarchical confirmatory factor analysis. Transport Policy, 45, 240-252.

Jordan, J. (2016). Religion and inequality: the lasting impact of religious traditions and
institutions on welfare state development. European Political Science Review,
8(1), 25-48.

Kaiser, H. F. (1974). An index of factorial simplicity. psychometrika, 39(1), 31-36.

Kim, E., and Yi, Y. (2019). Impact analysis of high-speed rail investment on regional
economic inequality: a hybrid approach using a transportation network-CGE
model. Journal of Transport Economics and Policy (JTEP), 53(3), 314-333.

Kline, R. B. (2023). Principles and practice of structural equation modeling: Guilford
publications.

Knight, J., and Song, L. (1999). The rural-urban divide: Economic disparities and
interactions in China.

Kushwah, P. K. S., Rawat, V., Singh, A, Raje, S., Shrivastava, B., Sharma, S. K., and Shiva,
A. (2018). Relationship Between Service Quality, Customer Satisfaction and

Customer Perceived Value: In Indian Railway Industry.



80

Lareau, A. (2015). Cultural knowledge and social inequality. American sociological
review, 80(1), 1-27.

Lee, W.-H., Yen, L.-H., and Chou, C.-M. (2016). A delay root cause discovery and
timetable adjustment model for enhancing the punctuality of railway services.
Transportation Research Part C: Emerging Technologies, 73, 49-64.

Levinson, D. M. (2012). Accessibility impacts of high-speed rail. Journal of Transport
Geography, 22, 288-291.

Li, B., Qizi, Z., Shahab, Y., Wu, X., and Ntim, C. G. (2024). High-speed rail network and
earnings management techniques usage trade-off: the moderating effects of
governance and religion. Managerial Auditing Journal, 39(1), 26-49.

LI, Q.,, GUO, M., CHU, F., and YANG, S. (2022). Role of Knowledge Sharing in High
Reliability Organizations: Take the Rail Transportation Industry as Example.
Available at SSRN 4186592.

Liu, S., Wan, Y., and Zhang, A. (2020). Does China’s high-speed rail development lead
to regional disparities? A network perspective. Transportation Research Part
A: Policy and Practice, 138, 299-321.

Liu, X., Dai, L., and Derudder, B. (2017). Spatial inequality in the southeast Asian intercity
transport network. Geographical review, 107(2), 317-335.

Liu, Z., and Zhang, Y. (2022). Comprehensive Sustainable Assessment and Prioritization
of Different Railway Projects Based on a Hybrid MCDM Model. Sustainability,
14(19), 12065.

Loa, P., Mashrur, S. M., and Nurul Habib, K. (2023). What influences the substitution of
ride-sourcing for public transit and taxi services in Toronto? An exploratory
structural equation model-based study. International Journal of Sustainable
Transportation, 17(1), 15-28.

Lope, D. J.,, and Dolgun, A. (2020). Measuring the inequality of accessible trams in
Melbourne. Journal of Transport Geography, 83, 102657.

Lucas, K., Martens, K., Di Ciommo, F., and Dupont-Kieffer, A. (2019). Measuring transport
equity: Elsevier.

Luo, H., and Zhao, S. (2021). Impacts of high-speed rail on the inequality of intercity
accessibility: A case study of Liaoning Province, China. Journal of Transport
Geography, 90, 102920.

Marsh, H. W., and Hau, K-T. (1996). Assessing goodness of fit: Is parsimony always
desirable? The journal of experimental education, 64(4), 364-390.

Marsh, H. W., Muthén, B., Asparouhov, T., Ludtke, O., Robitzsch, A., Morin, A. J., and
Trautwein, U. (2009). Exploratory structural equation modeling, integrating CFA



81

and EFA: Application to students' evaluations of university teaching. Structural
Equation Modeling: A Multidisciplinary Journal, 16(3), 439-476.

Miwa, N., Bhatt, A., Morikawa, S., and Kato, H. (2022). High-Speed rail and the knowledge
economy: Evidence from Japan. Transportation Research Part A: Policy and
Practice, 159, 398-416.

Nadimi, N., Sangdeh, A. K., and Amiri, A. M. (2021). Deciding about the effective factors
on improving public transit popularity among women in developing countries.
Transportation Letters, 13(10), 707-715.

Nelson, T. E., and Joselus, D. (2023). Cultural attributions for racial inequality. Politics,
Groups, and Identities, 11(4), 876-898.

Nunnally, J. C., and Bernstein, I. H. (1994). Psychometric Theory New York. NY: McGraw-
Hill.

O'Brien, D., and Oakley, K. (2015). Cultural value and inequality: A critical literature
review: Arts and humanities research council.

Ongolo-Zogo, V., and Epo, B. N. (2015). Sources of inequality in the cost of transport
mobility in the city of Yaoundé, Cameroon. Development Southern Africa,
32(2), 229-239.

Pagliara, F., Hayashi, Y., and Ram, K. S. (2022). High-Speed Rail, Equity and Inclusion. In
(Vol. 14, pp. 6710): MDPI.

Peacock, C. (2019). (Not) Talking politics: Motivations and strategies for avoiding the
expression of political opinions. Western Journal of Communication, 83(5),
581-599.

Pokropek, A., Borgonovi, F., and Jakubowski, M. (2015). Socio-economic disparities in
academic achievement: A comparative analysis of mechanisms and pathways.
Learning and Individual Differences, 42, 10-18.

Ratanavaraha, V., and Jomnonkwao, S. (2014). Model of users expectations of drivers
of sightseeing buses: confirmatory factor analysis. Transport Policy, 36, 253-
262.

Robb, K., Wardle, J., Stubbings, S., Ramirez, A., Austoker, J., Macleod, U., . . . Waller, J.
(2010). Ethnic disparities in knowledge of cancer screening programmes in the
UK. Journal of medical screening, 17(3), 125-131.

Rodriguez, J. M. (2018). Health disparities, politics, and the maintenance of the status
quo: A new theory of inequality. Social Science & Medicine, 200, 36-43.

Sabnis, R., Sahu, K., Thakur, D., Surana, S., Mazhar, H., and Pandey, S. (2016). Urban and
rural disparity in tobacco use and knowledge about oral cancer among

adolescents: an epidemiological survey on 12 and 15-year school going



82

students. Journal of International Society of Preventive & Community
Dentistry, 6(Suppl 3), S226.

Sanchez, T. W. (2002). The impact of public transport on US metropolitan wage
inequality. Urban Studies, 39(3), 423-436.

Sato, T., Yano, T., Morihara, T., and Masden, K. (2004). Relationships between rating
scales, question stem wording, and community responses to railway noise.
Journal of sound and vibration, 277(3), 609-616.

Schreiber, J. B., Nora, A, Stage, F. K, Barlow, E. A, and King, J. (2006). Reporting
structural equation modeling and confirmatory factor analysis results: A review.
The Journal of educational research, 99(6), 323-338.

Shao, S., Liu, L., and Tian, Z. (2021). Does the environmental inequality matter? A
literature review. Environmental Geochemistry and Health, 1-24.

Soltanpour, A., Mesbah, M., and Habibian, M. (2020). Customer satisfaction in urban rail:
a study on transferability of structural equation models. Public Transport, 12,
123-146.

Song, M., Zhang, G., Zeng, W., Liu, J., and Fang, K. (2016). Railway transportation and
environmental efficiency in China. Transportation Research Part D: Transport
and Environment, 48, 488-498.

State  railway of Thailand. (2022). Railway Routes Retrieved from

https://www.railway.co.th/More/Knowledge Detail?valuel=

Stevens, J. P. (2012). Applied multivariate statistics for the social sciences: Routledge.

Sun, D., Zhao, X., Zhang, G., and Chen, P. (2023). Impact of the introduction of high-
speed rail on the income gap between urban and rural residents. Plos one,
18(11), e0292105.

Sun, X, Yan, S., Liu, T., and Wu, J. (2020). High-speed rail development and urban
environmental efficiency in China: a city-level examination. Transportation
Research Part D: Transport and Environment, 86, 102456.

Suwanmolee, S. (2017). Inequality Pathway of Rawai Sea Gypsies in Phuket Province (in
Thai). Asia Social Issues, 10(1), 89-135.

Tang, S., and Lo, H. K. (2008). The impact of public transport policy on the viability and
sustainability of mass railway transit-The Hong Kong experience.
Transportation Research Part A: Policy and Practice, 42(4), 563-576.

Tantipanichkul, T., Boonchom, W., Suphan, K., Chiengkul, W., and Phuangpornpitak, W.
(2022). Creative Tourist Satisfaction Model In Creative Commmunity-Based Tourist
Attraction Along Nong Khai-Khon Kaen, Thailand Railway Route. Journal of
Positive School Psychology, 2639-2648.



83

Tavakol, M., and Dennick, R. (2011). Making sense of Cronbach's alpha. International
journal of medical education, 2, 53.

Theerathitichaipa, K., Wisutwattanasak, P., Se, C., Seefong, M., Jomnonkwao, S.,
Champahom, T., . . . Kasemsri, R. (2024). Assessment of Disparity in Accessing
Railway Stations in Thailand: an Application Geographic Information System
Network Analysis. Journal of Geovisualization and Spatial Analysis, 8(1), 6.

Ublacker, J., and Lukas, T. (2023). Local cultures of control, order maintenance policing,
and gentrification: A comparison of railway station districts in three German
cities. Journal of Urban Affairs, 1-24.

Unicef Thailand. (2018). Social policy. Retrieved from
https://www.unicef.org/thailand/th

United Nations Thailand. (2023). Sustainable Development Goal 10: Reduce inequality,
both within and between countries. Retrieved from
https://thailand.un.org/th/sdgs/10

Viswanath, K., Breen, N., Meissner, H., Moser, R. P, Hesse, B., Steele, W. R., and Rakowski,

W. (2006). Cancer knowledge and disparities in the information age. Journal of
health communication, 11(S1), 1-17.

Wang, L., Liu, Y., Mao, L., and Sun, C. (2018). Potential impacts of China 2030 high-
speed rail network on ground transportation accessibility. Sustainability, 10(4),
1270.

Wang, W., Zhang, Y., Lin, B., Mei, Y., Ping, Z., and Zhang, Z. (2020). The urban-rural
disparity in the status and risk factors of health literacy: a cross-sectional survey
in central China. International Journal of Environmental Research and
Public Health, 17(11), 3848.

Wang, Y., Cao, M., Liu, Y., Ye, R, Gao, X., and Ma, L. (2022). Public transport equity in
Shenyang: Using structural equation modelling. Research in Transportation
Business & Management, 42, 100555.

Wanke, P., Chen, Z., Zheng, X., and Antunes, J. (2020). Sustainability efficiency and
carbon inequality of the Chinese transportation system: A Robust Bayesian
Stochastic Frontier Analysis. Journal of environmental management, 260,
110163.

Wellman, G. C. (2014). Transportation apartheid: the role of transportation policy in
societal inequality. Public Works Management & Policy, 19(4), 334-339.

Wisutwattanasak, P., Champahom, T., Jomnonkwao, S., Seefong, M., Theerathitichaipa,
K., Kasemsri, R., and Ratanavaraha, V. (2023). Modeling Extended Service Quality

for Public Transportation in the Post-Pandemic Period: Differentiating between



84

Urban and Rural Areas: A Case Study of Intercity Railway, Thailand. Logistics,
7(4), 93.

Wisutwattanasak, P., Jomnonkwao, S., Se, C., and Ratanavaraha, V. (2022). Influence of
Psychological Perspectives and Demographics on Drivers’ Valuation of Road
Accidents: A Combination of Confirmatory Factor Analysis and Preference
Heterogeneity Model. Behavioral Sciences, 12(9), 336.

Wu, N., and Zhao, S. (2015). Impact of transportation convenience, housing
affordability, location, and schooling in residence choice decisions. Journal of
Urban Planning and Development, 141(4), 05014028.

Wu, S.-S., and Chong, A. (2018). Developmental railpolitics: The political economy of
China’s high-speed rail projects in Thailand and Indonesia. Contemporary
Southeast Asia, 40(3), 503-526.

Xu, X., and Zheng, M. (2023). High-speed rail construction and urban innovation
disparity in China: the role of internet development. Economic Change and
Restructuring, 56(5), 3567-3599.

Xu, Y., and Zhu, S. (2023). Transport Infrastructure, Intra-Regional Inequality and Urban-
Rural Divide: Evidence From China’s High-Speed Rail Construction.
International Regional Science Review, 01600176231177672.

Yoo, S., Kumasai, J., Kawasaki, K., Hong, S., Zhang, B., Shimamura, T., and Managi, S.
(2023). Double-edged Trains: Economic outcomes and regional disparity of high-
speed railways. Transport Policy, 133, 120-133.

Zhan, S., Wong, S., and Lo, S. (2020). Social equity-based timetabling and ticket pricing
for high-speed railways. Transportation Research Part A: Policy and Practice,
137, 165-186.

Zhang, J., and Zhang, Y. (2021). The relationship between China's income inequality
and transport infrastructure, economic growth, and carbon emissions. Growth
and Change, 52(1), 243-264.

Zhang, M., Zhao, P., and Qiao, S. (2020). Smartness-induced transport inequality: Privacy
concern, lacking knowledge of smartphone use and unequal access to
transport information. Transport Policy, 99, 175-185.

Zhao, P., and Li, P. (2019). Travel satisfaction inequality and the role of the urban metro
system. Transport Policy, 79, 66-81.

Zhao, P., and Li, S. (2016). Restraining transport inequality in growing cities: Can spatial
planning play a role? International Journal of Sustainable Transportation,
10(10), 947-959.



85

Zhu, Y. (2023). Railroad investment and regional disparity: Public expenditure on
transport infrastructure in France, 1837-57. The Journal of Transport History,
44(1), 99-124.

Zitricky, V., Gasparik, J., and Peceny, L. (2015). The methodology of rating quality

standards in the regional passenger transport. Transport Problems, 10.



