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Abstract

Deferred Prosecution Agreements (DPAs) have emerged as a crucial legal instrument in the
fieht against corporate crime across a number of advanced legal jurisdictions. This article presents
a comprehensive analysis of both the legal foundations and practical applications of DPAs, with a
particular focus on their potential integration into the Thai legal system. Through a comparative
study of the DPA frameworks in the United States and the United Kingdom—each of which embodies
distinct institutional models supported by robust legal infrastructures—this article highlights valuable
lessons for Thailand. The study assesses the extent to which Thailand’s existing legal structure could
accommodate a DPA regime tailored to its unique procedural and institutional conditions. It begins
by examining the current framework governing corporate criminal liability in Thailand, identifying key
limitations such as the lack of prosecutorial discretion, procedural constraints in criminal investigations,
challenges in judicial sentencing, and enforcement inefficiencies, particularly in cases involving bribery
and corruption. Drawing from international case studies and legal best practices, the article proposes
a structured DPA model for Thailand. The proposed framework seeks to align with the country’s civil
law tradition while embedding safeguards such as judicial oversight, institutional transparency, and

enforceable compliance mechanisms to ensure both legal integrity and practical effectiveness

Keywords: Deferred Prosecution Agreements; Corporate criminal liability; Anti-bribery law; Thai legal

reform; Prosecutorial discretion; Judicial oversight
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Introduction

Economic crimes committed by corporations
continue to undermine fair market practices and
erode public confidence in legal and regulatory
systems. These offenses are inherently complex,
often hidden within intricate corporate operations,
making them difficult for enforcement authorities
to investigate and prosecute effectively.

In response to these challenges,
countries such as the United States and the United
Kingdom have implemented Deferred Prosecution
Agreements (DPAs)—legal instruments that
empower prosecutors to postpone criminal
proceedings contingent

Upon a company’s agreement to
fulfill specific conditions, such as paying fines,
cooperating with authorities, and implementing
internal compliance reforms. These agreements
have been particularly successful in addressing
corporate bribery while minimizing the disruptive

impact of full-scale prosecutions.

Thailand, however, lacks a comparable
mechanism. While the principle of corporate
liability exists under domestic statutes like
the Organic Act on Anti-Corruption B.E. 2561,
the practical application of such laws remains
limited. Public prosecutors operate under strict
procedural constraints, with no authority to negotiate
settlements or offer conditional non-prosecution.
Sanctions available for corporate offenders—mainly
monetary penalties and asset forfeiture—are
often too modest to deter serious misconduct.
Previous legislative efforts to establish a DPA-style
framework have failed, largely due to concerns
about institutional integrity and corruption risks.

This article explores the feasibility of
introducing a DPA regime into the Thai legal
system. Drawing on comparative insights from
established DPA practices abroad, it propo
ses a tailored framework that balances legal
enforceability with procedural transparency,

prosecutorial discretion, and judicial supervision
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to enhance corporate accountability in Thailand.

Legal Gaps in Thai Bribery Enforcement
Thailand’s legal framework for addres
sing corporate crime, particularly bribery
and corruption, remains underdeveloped
compared to jurisdictions with established Deferred
Prosecution Agreement (DPA) regimes. Thai
public prosecutors lack authority to negotiate with
offenders orimplement pre-trial diversion mechanisms.
Prosecutions depend entirely on police
investigations, and decisions are limited to
prosecution or non-prosecution under Section
143 of the Criminal Procedure Code. There is
no statutory provision allowing prosecutors to
defer prosecution in exchange for cooperation or
compliance measures, except in limited contexts
such as juvenile justice and narcotics cases.
Although a bill proposing a DPA-like
mechanism was introduced in 2013, it was
ultimately rejected due to corruption concerns.
Thailand’s anti-bribery legislation, notably
Section 176 of the Organic Act on Anti-Corruption
B.E. 2561, has improved by criminalizing bribery
involving both domestic and foreign public officials,
and holding juristic persons liable where internal
controls are lacking. However, penalties are often
too lenient to deter corporate misconduct, and
enforcement remains constrained by procedural
rigidity and insufficient prosecutorial discretion.
Cultural practices such as informal
gift-giving (“sin nam jai”) and relatively low public
sector salaries further complicate anti-corruption
efforts. While Section 176 mirrors provisions
found in the U.S. FCPA and U.K. Bribery Act,
Thailand’s lack of a DPA mechanism undermines its
practical effectiveness. Without the ability to
negotiate compliance-based resolutions, Thai

authorities face challenges in incentivizing

corporate reform and securing timely accountability

for economic offenses.

The Role of Deferred Prosecution Agreements
in Modern Corporate Crime Enforcement

A Deferred Prosecution Agreement (DPA)
is a formal legal instrument established through
an agreement between a prosecuting authority
and a corporate defendant, under which the
initiation or continuation of criminal proceedings
is suspended for a specified period. During this
deferral period, the corporate entity obligated to
meet certain conditions, which typically include
acknowledging the factual basis of the alleged
misconduct, paying monetary penalties,
cooperating fully with ongoing investigations, and
adopting or enhancing internal compliance and
governance measures.

Should the corporation fulfill all
obligations within the agreed timeframe,
prosecutors may choose to discontinue the case.
Conversely, a breach of the agreement permits
resumption of prosecution.

DPAs have emerged as an effective legal
alternative to traditional criminal prosecution
in cases involving complex forms of corporate
misconduct, such as bribery, fraud, money
laundering, and regulatory breaches. They offer
a dual function: promoting accountability while
facilitating internal corporate reform. By avoiding
the adversarial nature and potential systemic
impact of full criminal trials, DPAs provide a
balanced approach that supports both
enforcement objectives and economic stability.

Jurisdictions such as the United States
and the United Kingdom have adopted DPAs
as central components of their anti-corruption
and corporate enforcement regimes, particularly

under statutes like the Foreign Corrupt Practices
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Act (FCPA) and the UK Bribery Act 2010. In these
settings, DPAs allow enforcement agencies to impose
meaningful sanctions without causing
disproportionate harm to shareholders, employees,
or the broader economy—outcomes that may
otherwise result from a corporate conviction.
Beyond deterrence and proportionality, DPAs serve
broader public policy goals. They streamline the
resolution of complex litigation, reduce costs for
both the state and corporate defendants, and
facilitate prompt compensation for victims.
Moreover, they provide incentives for
companies to develop stronger compliance
programs and embed ethical practices within
their organizational culture. As such, DPAs
represent a shift in modern criminal justice systems
toward pragmatic, reform-oriented enforcement
models, particularly in the context of corporate

and white-collar crime.

Deferred Prosecution Agreements in the United
States: Prosecutorial Discretion and Corporate
Compliance

In the United States, Deferred Prosecution
Agreements (DPAs) and Non-Prosecution
Agreements (NPAs) are non-statutory tools used
by prosecutors to address corporate crime. Their
use is guided by the U.S. Attorney’s Manual and
reflects significant prosecutorial discretion.
Originally intended for minor offenses, DPAs have
become central to resolving complex cases,
particularly under the Foreign Corrupt Practices
Act (FCPA).

A DPA allows prosecutors to suspend
charges against a corporation in exchange for the
fulfillment of certain conditions. These typically
include monetary penalties, full cooperation
with investigations, and improvements to internal

compliance programs. If the company complies,

the case is dismissed; if it fails, prosecution may
proceed.

The Department of Justice (DOJ) and
the Securities and Exchange Commission (SEC)
jointly enforce the FCPA. Since the early 2000s,
DPA use has grown significantly, accompanied
by increasing penalties and stronger corporate
governance requirements. Policy measures such as
the Yates Memorandum and the DOJ’s Corporate
Enforcement Policy underscore the emphasis on
accountability and cooperation.

The U.S. DPA model is charac terized
by minimal judicial oversight, voluntary disclosure
incentives, and flexible terms. It prioritizes
efficient resolution, mitigates economic fallout, and
encourages proactive corporate reform without
resorting to lengthy trials. This approach reflects
a pragmatic balance between enforcement and
rehabilitation, reinforcing corporate compliance

through negotiated accountability.

Deferred Prosecution Agreements in the United
Kingdom: Judicial Oversight and Legal Integrity
in Corporate Enforcement

In the United Kingdom, Deferred Prosecution
Agreements (DPAs) have become a central tool
for addressing corporate bribery, particularly
under the Bribery Act 2010. Introduced through
the Crime and Courts Act 2013 and operational
since 2014, the U.K.’s statutory DPA regime applies
exclusively to corporate entities and emphasizes
judicial oversight to ensure transparency and
fairness. A DPA allows prosecutors—specifically
the Serious Fraud Office (SFO) and the Crown
Prosecution Service (CPS)—to suspend criminal
charges against a corporation in exchange for
compliance with strict terms, including financial
penalties, cooperation with ongoing investigations,

and improvements to anti-bribery compliance
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systems.

The U.K. DPA process consists of three
stages: negotiation, judicial approval, and
enforcement. Before offering a DPA, prosecutors
must meet both evidential and public interest
thresholds. Upon successful fulfillment of the
terms, proceedings are discontinued. However,
non-compliance may result in the resumption
of prosecution. The requirement for judicial
approval of both initial agreements and any
modifications ensures procedural transparency
and proportionality.

Unlike the U.S. system, where prosecutorial
discretion is dominant, the U.K. approach
integrates a more formal judicial role in
assessing the fairness of outcomes. This structural
difference enhances public trust and reinforces
the legitimacy of negotiated resolutions. Taken
together, the U.S. and U.K. models provide
contrasting but complementary insights for
jurisdictions like Thailand, which are considering
the adoption of DPA frameworks to promote
corporate accountability while ensuring due

process and legal integrity.

Comparative Analysis of DPAs in the U.S.
and U.K.

The Deferred Prosecution Agreement (DPA)
frameworks in the United States and the United
Kingdom share a common purpose: to resolve
corporate criminal cases—particularly bribery
—without the full consequences of a criminal trial,
while promoting institutional reform. However,
their legal structures and operational mechanisms
diverge significantly, reflecting differing legal
traditions.

In the United States, DPAs operate without
a formal statutory foundation. They are governed

by internal prosecutorial guidelines, such as the

U.S. Attorney’s Manual, and are implemented
primarily by the Department of Justice (DOJ)and
the Securities and Exchange Commission (SEC).
U.S. prosecutors hold substantial discretion
to negotiate agreements, often without court
intervention. Judicial oversight is minimal, as
illustrated in United States v. Fokker Services B.V.,
where the court affirmed the DOJ’s autonomy
in prosecutorial decision-making. While this
model promotes efficiency and allows for swift
resolution of complex cases, it has been criticized
for lacking transparency and meaningful external
accountability.

In contrast, the United Kingdom established
its Deferred Prosecution Agreement (DPA) regime
through statute—Section 45 and Schedule 17
of the Crime and Courts Act 2013—with judicial
oversight as a fundamental safeguard. The Crown
Court must approve all DPAs through a two-stage
process. First, at the preliminary hearing (held
privately), the judge assesses whether entering
into a DPA is in the interests of justice. Second, at
the final hearing (held publicly), the court must
declare the agreement “fair, reasonable, and
proportionate” before it becomes legally binding.

Judicial oversight extends beyond
approval. If a breach is alleged or the
parties wish to amend the agreement, court
authorization is again required. The judge ensures that
enforcement remains aligned with the
original terms and public interest. This continuing
scrutiny distinguishes the U.K. model from more
discretionary systems like that of the United
States and reinforces transparency, legitimacy, and
accountability in resolving corporate crime. It
also builds public trust in non-trial resolutions
and prevents undue leniency in high-stakes

economic offenses.
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The most significant distinction between
the two models lies in the role of the judiciary.
The U.S. system favors prosecutorial discretion
and efficiency, while the U.K. model emphasizes
judicial review and transparency. Both approaches
offer benefits and trade-offs. The U.S. model
is quicker and more flexible, whereas the U.K.
model reinforces public trust through procedural

safeguards.

Adapting International DPA Mechanisms for
Thailand’s Anti-Bribery Strategy

To address persistent challenges in
corporate bribery enforcement, Thailand should
adopt a Deferred Prosecution Agreement (DPA)
regime tailored to its legal context. While
Section 176 of the Organic Act on Anti-Corruption
B.E. 2561 (2018) imposes liability on juristic
persons that fail to prevent bribery, its impact is
undermined by procedural rigidity and the absence
of prosecutorial flexibility. Currently,
prosecutors are limited to either pursuing full
prosecution or dropping charges altogether, with no
legal mechanism for conditional settlement or
reform-based resolution.

Drawing from the United States,
Thailand could benefit from granting prosecutors
discretion to defer charges in exchange for
corporate cooperation, financial penalties,
and internal compliance reforms. The United
Kingdom provides a complementary model
through structured judicial oversight. There, DPAs
require court approval at both the preliminary
and final stages, ensuring transparency, public
accountability, and legal integrity.

A Thai DPA statute should clearly define
eligible offenses—such as bribery, fraud, and

<

money laundering—and empower agencies
like the Office of the Attorney General and the
National Anti-Corruption Commission to negotiate
agreements. Judicial review would safeguard
fairness, prevent abuse, and enhance
public confidence in non-trial resolutions.
Provisions should include compliance monitoring,
independent audits, and publication of
court-approved agreements, subject to
confidentiality safeguards.

By integrating prosecutorial discretion with
judicial supervision, Thailand can create a DPA
framework that encourages voluntary disclosure,
deters corporate misconduct, and strengthens
its alignment with international anti-corruption

standards.

Conclusion

Deferred Prosecution Agreements (DPAs)
represent a modern enforcement tool that
balances legal accountability with corporate
reform. While Thailand has made progress
through Section 176 of the Organic Act on Anti
-Corruption, the absence of a DPA mechanism limits
prosecutorial flexibility and hampers effective
bribery enforcement. Drawing from the U.S.
and U.K. models, Thailand can adopt a
hybrid framework that permits conditional
settlements while ensuring judicial oversight. This
approach would promote transparency, encourage
voluntary disclosures, and reduce the burdens of
prolonged litigation. A well-designed DPA regime
would strengthen corporate compliance, enhance
prosecutorial efficiency, and align Thailand’s
anti-corruption strategy with international legal

standards and public expectations.
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The Problem of Copyright Infringement in Text and Data Mining (TDM)
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Abstract

This article examines the problem of copyright infringement in the context of Text and Data
Mining (TDM) under Thailand’s Copyright Act B.E. 2537 (1994), comparing it with the legal frameworks
of the United States, the United Kingdom, Japan, and China. TDM, a key process in extracting insights
from large datasets, often requires reproducing copyrighted materials, raising copyright infringement
concerns. While countries like Japan and the U.S. have adopted flexible or specific exceptions facilitating
TDM, Thailand’s current legal structure, particularly Section 32 and its interpretation by the Supreme
Court, offers limited scope for such activities even for non-commercial purposes. This restrictiveness
hinders innovation and places Thailand at a competitive disadvantage. The study highlights the need
to amend Thai copyright law to explicitly permit TDM, ensuring both legal clarity and support for

technological advancement in line with global practices.

Keywords: Text and data mining (TDM); Copyright Infringement; Fair use doctrine; Copyright

infringement exception
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Introduction

In today’s digital era, the exponential
growth of data—structured, semi-structured,
and unstructured—has made Text and Data
Mining (TDM) an essential tool for extracting
insights in fields such as science, finance, and
healthcare (OECD, 2013). Beyond these technical
applications, TDM also holds significant potential
for broader public benefit, including accelerating
scientific discovery, improving healthcare outcomes,
supporting evidence-based policymaking, and
enabling data-driven journalism and education.
TDM involves the automated copying and analysis
of large volumes of content to identify patterns
and trends that humans cannot easily identify
through manual review (Fayyad et al., 1996;
Hassani et al., 2020). However, because TDM
often entails the reproduction of copyrighted
works, it raises significant legal concerns under
copyright law (Rosati, 2019). Specifically, since
TDM requires the copying of extensive amounts of
copyrighted material for analytical objectives, it may
unintentionally be considered infringement under
rigid copyright systems, creating legal uncertainty
for innovators.

This article addresses the critical legal

gap concerning TDM in Thailand by examining

the inhibiting conditions for innovation that stem
from the current copyright framework. Globally,
various jurisdictions have addressed this issue
differently. Japan has explicitly

legalized TDM for both commercial
and non-commercial use. The United Kingdom
provides a statutory exception, albeit limited
to non-commercial research. The United States
relies on the flexible fair use doctrine, allowing
certain TDM activities if deemed transformative.
China, meanwhile, maintains a closed-list system,
though its courts have occasionally accepted
transformative use arguments.

In Thailand, Section 32 of the Copyright
Act B.E. 2537 (1994) offers a limited exception
for non-profit research, but Supreme Court
interpretations have significantly narrowed its
application. Even minimal commercial use or any
activity that interferes with the copyright owner’s
ability to exploit their work may not qualify as
fair use. These legal uncertainties hinder both
academic and commercial TDM, placing Thailand at
a disadvantage in the data-driven global economy.

This study critically examines the
limitations of Thai copyright law in the context

of TDM and compares it with approaches in
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the United States, United Kingdom, Japan, and
China. The analysis employs a doctrinal and
comparative legal methodology to evaluate statutory
provisions, judicial precedents, and policy
directions related to TDM exceptions in these key
jurisdictions. The findings are intended to inform
and support the modernization of Thai copyright
law, proposing a path toward enabling technological
advancement while continuing to protect the

rights of copyright owners.

The TDM Process and Associated Copyright Risks

While TDM is a technical process for
extracting knowledge from data, its funda
mental steps directly intersect with copyright law.
Understanding this technical workflow is essential
for identifying where and how potential copyright
infringement may occur.

TDM is an advanced method that uses
computer-based techniques to find useful
patterns, trends, and insights hidden within large
amounts of text and data (Losiewicz et al., 2000).
It involves several important steps that help turn
unorganized information into meaningful and
practical knowledge.

1. Data Collection: The process starts
by finding and accessing the right sources of
information (Rosati, 2019). These sources can
include structured databases or more loosely
organized content like documents, websites, and
articles. It’s important to make sure the data is
used ethically, ideally from open-access sources
or with the proper permissions when required
(Weber & Locke, 2022).

2. Copying of Content: After locating
the relevant information, the next step is to
systematically collect and duplicate it to
create a “corpus”—a well-organized set of texts

prepared for analysis (Natasha Karanja, 2022). This

often means pulling content from various formats
such as XML files, PDFs, or web pages. These
materials are saved in digital storage to support the
technical processes that follow.

3. Data Preprocessing: This step
prepares the data for analysis by cleaning and
organizing it into a usable format. The goal is to make
unstructured or messy data easier for computers
to understand while keeping its essential meaning
(Rosati, 2019).

4. Analysis and Mining: Now, with the
cleaned data, researchers apply specific techniques
to uncover useful patterns and insights based
on their goals. The results are often presented
using visual tools like charts, graphs, or reports
(Fayyad et al., 1996). This helps to check whether
the chosen methods are effective and whether
the data is good enough for drawing meaningful
conclusions.

As previously discussed, copyright
infringement is most likely to occur during
specific stages of TDM process. One such stage
is data collection and access. At this point,
infringement may arise if copyrighted content
is accessed or collected without the necessary
permissions. It is critical to distinguish between public
accessibility and the legal right to reproduce
content; just because material is public does
not mean it is free from copyright protection,
and its reproduction may still be an infringement
unless a specific license or legal exception
applies. Additionally, some websites have terms
and conditions that prohibit automated data
gathering. Accessing and using content from
restricted sources, such as subscription-based
databases, without a proper TDM license can
also lead to potential legal issues.

Another high-risk stage is the copying

of content. This is a fundamental step in TDM,
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where selected materials are duplicated to form
a dataset for analysis. Creating these copies,
including the transient or incidental copies that
may be stored temporarily during the process,
may infringe on the copyright holder’s exclusive
rights if done without permission. Since TDM
generally involves reproducing large volumes of
text or data, this stage significantly increases the
risk of copyright infringement. Ultimately, whether
these actions constitute infringement depends on
specific national copyright laws, as a country’s

lecal framework dictates what is permissible.

Thailand’s Legal Challenges to TDM under the
Copyright Act B.E. 2537 (1994): A Comparative
Perspective

Under Thailand’s Copyright Act B.E.
2537 (1994), TDM faces major legal challenges
because it involves reproducing content, an act
that falls under the exclusive rights of copyright
holders as outlined in Section 15. As a result, using
copyrighted works in TDM without permission
can be considered copyright infringement under
Section 27. Whether TDM is legal in Thailand
depends largely on whether it fits within the
legal exceptions to infringement, particularly
those found in Section 32, and on how these
exceptions are interpreted by the Thai Supreme
Court.

There are certain cases where TDM can be
done legally. The most straightforward situation
is when the copyright owner gives permission or
issues a license allowing TDM. TDM is also allowed
when the data being used is not protected by
copyright.

This includes content that does not
meet the criteria for copyright protection under
Sections 4 and 6, such as non-expression of ideas,

works without originality, or those not classified

as protectable types of work.

It also includes works excluded from
protection under Section 7, like laws, government
reports, or simple facts and news.

Furthermore, works that have entered
the public domain, meaning their copyright term
has expired under Sections 19 to 26, can also be
used freely for TDM.

On the other hand, TDM often risks
being seen as copyright infringement in many
common cases. If the TDM is done for research
that has any commercial aspect, it is likely to be
considered infringement. The Thai Supreme Court
has interpreted the “not for profit” condition
in Section 32 very narrowly. To qualify for an
exception, an act must not only fit a specific
purpose listed in Section 32’s second paragraph
(such as “research or study which is not for profit”)
but must also satisfy the two general conditions
in its first paragraph. Specifically, the act must:
(1) not conflict with the normal exploitation of
the work by the copyright owner, and (2) not
unreasonably prejudice the legitimate rights
of the copyright owner. TDM’s fundamental
need to reproduce entire works, or substantial
portions thereof, challenges these conditions
directly, particularly when research outputs might
serve commercial objectives. The large-scale
copying required to create a TDM corpus can be
interpreted as conflicting with the owner’s normal
exploitation and is often viewed by courts as
unreasonably prejudicial to the owner’s
economic rights. Previous rulings, such as
Decisions No. 6525/2559 and No. 5843/2543 |
show that even small commercial benefits or
indirect profit can make this exception invalid.
Even in purely non-commercial research, if TDM
involves copying large parts or entire works,

it may still be infringing. Section 32 requires that
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the act must not interfere with the copyright
holder’s ability to profit from the work and must
not unfairly harm their rights. Since TDM often
needs to copy substantial portions of works to be
effective, this becomes a legal issue. Past court
decisions, including No.5469/2552 , have shown
that such extensive copying is seen as harmful
to the copyright owner’s interests and does not
qualify for protection under Section 32.

In conclusion, based on the current Thai
Copyright Act and how it has been interpreted
by the courts, TDM is unlikely to be protected
by existing copyright exceptions. Commercial
TDM is especially limited due to strict rules
against profit-making. Even non-commercial
TDM faces legal uncertainty, especially when it
involves copying large portions of copyrighted
works. This restrictive legal environment extends
beyond commercial interests, affecting broader
societal goals by restricting academic freedom and
limiting access to knowledge, which in turn
hinders Thailand’s innovation ecosystem. The
absence of a robust TDM exception inhibits the
nation’s digital development agenda and the
achievement of its Al strategy, limiting the ability of local
researchers to compete globally, especially in critical
public-interest fields such as health, education,

science, and innovation.

Comparative Legal Perspectives on TDM

1. The United States: In the United
States, TDM is not specifically addressed by any
dedicated law. Instead, it falls under the broader
and more flexible concept of fair use, as outlined
in Section 107 of the U.S. Copyright Act. Fair
use allows certain uses of copyrighted content
without needing permission from the copyright
owner (Carroll, 2019). Whether a particular use

qualifies as fair use is judged individually, based

on four key factors: the purpose and character
of the use, the nature of the original work, the
amount and significance of the portion used, and
the impact on the market value of the original
work (Samuelson, 2009).

One of the most important aspects of
this test is whether the use is “transformative”
—that is, whether it adds something new or has a
different purpose from the original work, rather than
simply copying it (Carroll, 2019). For example, in
Authors Guild v. Google, Inc. (2015), the court found
that Google’s searchable book database, used for
research and data analysis, was transformative
and thus qualified as fair use. However, the limits
of this principle were seen in Thomson Reuters
v. ROSS Intelligence Inc. (2023), where using
copyrighted legal summaries to train a
competing Al system was ruled not transformative.
The court also found that it harmed the market
for the original content, so it did not qualify as
fair use. These cases show that the legality of
TDM under U.S. law depends heavily on how
the specific use is carried out and its effect on
the original work’s value. Unlike Thailand’s rigid
exceptions, the U.S. fair use doctrine provides a
flexible framework that has allowed courts to
assess TDM through a transformative use lens,
offering a pathway to legality that is absent in
Thai law.

The U.S. fair use approach has several
advantages. Its flexibility allows it to adapt
to new technologies like TDM and artificial
intelligence without needing new laws. Because fair
use is developed through court decisions, it can
quickly respond to innovations and remain relevant
over time (Samuelson, 2015). Also, many TDM
applications are naturally transformative—they
aim to analyze data, find patterns, or generate

insights, which is quite different from simply
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republishing or reusing the original content.

However, this model also comes with
serious challenges. The biggest problem is
legal uncertainty. Since fair use is decided case
by case in court, it’s often unclear whether a
specific TDM project is legal until a ruling is made.
This lack of clarity can discourage innovation and
investment, especially among smaller companies
or research groups that may not have the resources
to face potential lawsuits. Additionally, legal
battles over fair use can be long, costly, and risky.
Another practical issue is that fair use rights can be
limited by contracts (Carroll, 2019). Many websites,
subscription services, and digital platforms include
terms of use that ban TDM or ask users to give
up their fair use rights. As a result, even content
that’s legally accessed may not be usable for
TDM purposes.

In summary, while the fair use doctrine
in the U.S. offers valuable flexibility for adapting
to new technologies like TDM, its uncertain and
case-by-case nature, high litigation costs, and
vulnerability to contractual restrictions make it
a complicated and sometimes unreliable option
for those working in TDM. This stands in contrast
to legal systems that offer clearer, specific rules
and exceptions for such practices.

2. The United Kingdom: In the United
Kingdom, TDM is specifically addressed in Section
29A of the Copyright, Designs and Patents Act 1988
(CDPA). This legal exception allows copyrighted
works to be copied under strict conditions: the
user must have lawful access to the material; the
copying must be done solely for computational
analysis of the work’s content; and the purpose
must be non-commercial research (Intellectual
Property Office, 2014). If the research results
are published and they include any part of

the original work, the source must be properly

acknowledged, unless doing so is clearly
impractical. One of the most important features
of this law is that contractual terms cannot
override it. This means content providers cannot
block lawful TDM through license agreements
or terms of service. While there have been
efforts to expand TDM rights to support artificial
intelligence, such as a 2022 proposal
to allow TDM for any purpose, and a 2024
consultation on a “rights reservation” system, these
proposals have not yet changed the current legal
framework, which remains limited to non
-commercial research (Scott, 2025). This can be
seen that the UK’s approach provides greater
legal certainty for non-commercial research than
Thai law does, and importantly, its statutory
protection cannot be nullified by contracts which
is a key advantage for academic researchers.

The UK’s approach to TDM offers
several strengths. Most notably, it provides
clear legal certainty for researchers working
within the scope of the exception. Unlike the
U.S. fair use system, which depends on uncertain
case-by-case judements, UK researchers can
conduct non-commercial TDM with more
confidence that their actions are legal. Another
major advantage is found in Section 29A (5), which
prevents content providers from using contracts
to restrict TDM activities that are otherwise
allowed by law. This ensures that the exception
remains useful in practice for those who have
lawful access to the materials. In addition, the
requirement for lawful access helps prevent the
misuse of illegally obtained content.

Despite these benefits, the UK
model also has some key limitations. The most
significant issue is that the exception is limited to non
-commercial research (Headdon, 2023). This

restriction excludes most TDM activities conducted by
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companies, especially those involved in developing
commercial products, services, and Al technologies.
At a time when Al and data-driven innovation are
crucial for economic development, this narrow
scope is often seen as a barrier to progress. As a
result, critics argue that the law does not go far
enough to support commercial innovation.

In summary, while the UK’s TDM
exception offers solid protection and clarity
for non-commercial research, it falls short in
supporting the broader, commercially-driven uses
of TDM that are increasingly important in today’s
digital economy.

3. Japan: Japan has taken one of the
most forward-thinking and inclusive approaches
to TDM among the jurisdictions considered,
reflecting a national policy aimed at boosting digital
innovation and artificial intelligence development
(OECD, 2015). The Japanese Copyright Act was
first updated in 2009 to account for TDM, with
major revisions made in 2018. Article 30-4 now
serves as the key provision, allowing the use of
copyrighted materials by any method, as long as
the purpose is not to “enjoy or let others enjoy”
the ideas or emotions expressed in the work.
This “non-enjoyment” principle is central to the
Japanese model and enables both commercial
and non-commercial TDM without requiring
prior permission (Ueno, 2021). Importantly, this
exception cannot be overridden by contract,
meaning copyright holders cannot restrict qualifying
TDM uses through license agreements or terms of
service (Fernandez-Molina & De La Rosa, 2024).

Although Article 30-4 does not explicitly
require “lawful access,” this issue is indirectly
addressed through a general condition that
the use must not “unreasonably prejudice the
interests of the copyright owner.” Recent guidance,

such as the 2024 report from Japan’s Agency for

Cultural Affairs (ACA), has clarified that TDM
outputs should not unfairly harm or directly
compete with the original work in ways that
negatively impact the copyright holder’s market
(Grasser, 2024). It is clearly seen that Japan’s
permissive model, which supports both
commercial and non-commercial TDM, stands in stark
contrast to Thailand’s framework, where even purely
non-commercial TDM faces significant legal hurdles.

The Japanese approach provides several
important benefits. Most notably, it offers strong
legal clarity and support for innovation, allowing
both commercial and academic users to engage
in TDM with minimal legal risk. By explicitly
allowing TDM without needing consent and by
preventing copyright holders from opting out, Japan
creates a favorable environment for investment
in areas like Al, data science, and Big Data. The
model also rests on a well-defined philosophical
foundation: the “non-enjoyment” principle argues
that TDM does not involve the kind of emotional or
intellectual experience that copyright law is
designed to protect. Instead, TDM is an
analytical activity that extracts knowledge and
insights, rather than replicating or competing
with the original expressive content. In practical
terms, the rule that contracts cannot override this
exception ensures that users are not blocked by
restrictive terms of use, something that remains a
major barrier in jurisdictions like the United States.

However, Japan’s permissive stance is
not without controversy. One major criticism
is the lack of control and compensation for
creators, especially when their works are used
in large-scale commercial TDM projects. Because
copyright holders cannot opt out, some argue
this undermines their autonomy and ability to
decide how their works are used. There is also

debate over whether commercial TDM should
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involve compensation, even if it meets the
non-enjoyment standard. Critics argue that since
such activities can generate profits, creators should
be entitled to some form of payment. However,
the Japanese government maintains that as long
as the use does not interfere with the original
market, no exclusive rights or payment rights are
justified (Ueno, 2021). Finally, while the general
fairness requirement may discourage the use of
illegally obtained content, the absence of a clear
“lawful access” clause, unlike in laws such as
the UK’s, could be seen as a legal gap or point
of ambiguity.

In summary, Japan’s TDM framework
stands out for its pro-innovation stance, strong
legal clarity, and wide applicability. Still, it
continues to face important debates around
creator rights, market impacts, and the boundaries
of fair exploitation.

4. China: China’s approach to TDM under
its copyright law reflects a civil law tradition that
follows a closed-list system of exceptions (He,
2021). The Copyright Law of the People’s Republic
of China (CLC) 2020, in Article 24, outlines specific
circumstances where copyrighted works can be
used without the copyright owner’s permission
or payment. However, this list does not currently
include a specific exception for TDM. Existing
provisions, such as the one allowing use for
“private study, research, or self-entertainment”
(Article 24(1)) or for “classroom teaching or
scientific research” involving small-scale
reproduction (Article 24(6)), are generally too
limited in scope (He, 2021). They are not
suitable for the large-scale, often collaborative or
commercially relevant nature of most TDM
projects. Moreover, these exceptions are subject
to the three-step test, which restricts exceptions

to particular cases and requires that they do not

interfere with the normal exploitation of the work
or unfairly harm the copyright holder’s interests
(Hue, 2022).

In 2020, a new clause was added
under Article 24(1)(xiii), allowing future
exceptions to be created through additional laws or
administrative regulations. However, this clause
functions more as a formal mechanism for
gradual legal development than as an immediate
solution for modern uses like TDM (He, 2021).
In response to the limitations of the current law, some
Chinese courts have begun to cautiously explore
the idea of “transformative use”, influenced by
U.S. case law. For instance, in Wang Shen v. Beijing
Guxiang Information Technology Co., Ltd. (2013),
this concept was considered. Yet, because this
idea is not grounded in Chinese statute, its
application remains limited and inconsistent.

From the standpoint of traditional
copyright protection, China’s closed-list system
offers one major advantage: strong protection
for creators. By strictly defining permissible uses,
the law provides clear boundaries and reduces
the risk of unauthorized exploitation of creative
works. It places a strong emphasis on safeguarding
both the economic and moral rights of authors,
aiming to prevent misuse or unintended re-use
of copyrighted materials.

However, this same structure
presents serious drawbacks for TDM and broader
technological innovation. The most pressing issue
is the lack of a legal pathway for conducting TDM.
Without a dedicated exception, researchers and
companies face a high risk of legal challenges,
which creates hesitation and stifles innovation,
especially in fields like artificial intelligence, which
are central to China’s economic and technolo

gical goals. The closed nature of the exceptions

makes the system slow to respond to new
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technologies, as changes require formal legal or
administrative amendments. It can be seen that China’s
restrictive, closed-list framework is struc
turally similar to Thailand’s current legal
landscape, where the absence of a dedicated TDM
exception creates significant barriers to data-driven
innovation. Additionally, the option to introduce
new exceptions through Article 24(1)(xiii) is a
structured and deliberate process, offering no
quick relief for emerging needs like TDM.

In conclusion, the current exceptions in
Article 24 are too limited for typical TDM activities,
restricting content use, prohibiting commercial
applications, and limiting result sharing. Judicial
attempts to apply “transformative use” lack
legal clarity, offering little reliable protection. This
highlights a key tension between China’s strict
copyright laws and its Al ambitions. To support
digital innovation, a more flexible and adaptive
legal framework for TDM is needed

Taken together, these four jurisdictions
illustrate a spectrum of legal approaches to TDM.
They range from the flexible U.S. model and
Japan’s permissive commercial exception to the
UK’s narrowly scoped right and China’s closed-list
framework. Thailand’s law currently aligns most
closely with China’s in its restrictiveness. To foster
innovation, Thailand would benefit from studying
the clear, reservation protection statutory clarity
offered by the UK and Japan

Legal Reform for TDM in Thailand: Justification
and Proposal

The current legal framework under the
Thai Copyright Act B.E. 2537 (1994), particularly
Section 32, is not well-suited to support modern
TDM activities. The general exceptions currently
available are limited by narrow court

interpretations, especially the strict “not for

profit” requirement and the view that extensive
copying inherently infringes on a copyright
holder’s right to commercially exploit their work.
These limitations create serious legal uncertainty
and practical challenges for researchers and
developers engaging in TDM, effectively
restricting both non-commercial and commercial
applications.

This legal gap is at odds with Thailand’s
broader national strategies, such as the
“Digital Thailand” initiative and the National Al
Strategy (2022-2027), which aim to develop
a strong data-driven economy and position the
country as a leader in artificial intelligence within
the region (Ministry of Digital Economy and
Society, 2016; The Nation, 2025). To achieve
these goals, a legal framework that supports both
academic and commercial innovation is essential.
Including commercial purposes within a TDM
exception is crucial for fostering a vibrant
ecosystem of Al businesses, encouraging public-private
R&D partnerships, and ensuring Thailand can
compete regionally and globally. Restricting TDM to
non-commercial activities would stifle the
development of practical applications and
limit the economic benefits that data-driven
technologies can offer.

A foundational element of the proposed
reform is the prerequisite of “lawful access.” This
principle ensures that the TDM exception can only
be invoked when the user has legally obtained
the copyrighted materials, such as through a
library subscription, purchase, or an open-access
license. By requiring lawful access, the
framework prevents the exception from being used to
legitimize pirated or illegally obtained content,
aligning the reform with ethical standards and the

lecal approaches of the UK and the US.
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Central to the proposal is the
“non-enjoyment” principle, as outlined in
clause (1)(@). This provision, inspired by Japan’s
innovative legal framework, permits TDM on
the condition that the primary purpose is
computational analysis to derive insights, not to
experience or “enjoy” the expressive content of
the work itself. This distinction is critical because
it separates non-consumptive, transformative
uses like TDM from activities that would typically
compete with the copyright holder’s primary
market, providing a strong and clear justification
for the exception.

Furthermore, the proposed exception
is intentionally designed to align with
Thailand’s international obligations. The structure,
particularly clause (1)(b), incorporates the
principles of the internationally recognized
“three-step test” found in the Berne
Convention and the TRIPS Agreement. This ensures
that the exception is balanced, applying only to
special cases that do not conflict with the normal
exploitation of the work or unreasonably
prejudice the legitimate interests of the rights
holder, thereby demonstrating compliance with
global copyright standards.

A critical component of this reform is
the prevention of contractual override. The
proposed clause (3) ensures that the statutory
exception cannot be nullified by restrictive licensing
agreements, which are often non-negotiable. This
clause aligns with international best practices in
jurisdictions like the UK and Japan, which recognize
that without such protection, a TDM exception
would be ineffective in practice. It ensures that
the right to perform TDM is meaningful and cannot
be circumvented by private contracts that would

otherwise hinder lawful research and innovation.

Finally, the proposal incorporates essential
post-analysis safeguards in clauses (4) and (5) to
ensure the exception is balanced and respects the
rights of creators. Clause (4) addresses a primary
concern of copyright holders by mandating that
copies made for TDM must be stored securely
and not be made available to the public in a
way that could substitute for the original work.
This crucial safeguard prevents the TDM corpus
from becoming an infringing public library and
ensures its use is strictly limited to computational
analysis. Clause (5) further reinforces this balance
by requiring appropriate acknowledgement if
the published results contain substantial parts
of the original expressive works which represent
the core information of the works. This upholds
the moral rights of authors and aligns with
responsible research practices, mirroring
requirements in other legal frameworks like
the UK’s.

For the aforementioned rationales, the
author proposes that Thailand adopt a specific
legal exception for TDM. The following draft
outlines a suggested new section of the law:

“Section XX: Exploitation of Works for
Computational Analysis

(1) The reproduction of a work to which a
person has lawful access, made for the purpose
of computational analysis of data, text, sounds,
images, or other elements contained within such
work including the use of automated techniques
to process and analyze content, such as for Text
and Data Mining, Al model training, machine
learning, and statistical analysis, shall not be
deemed an infringement of copyright, provided
that:

(a) the primary purpose of such
reproduction or adaptation is not to enjoy or

cause another person to enjoy the expressive
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elements of the work itself, but rather to derive
information, patterns, trends, or other insights
through computational means; and

(b) such exploitation does not conflict
with a normal exploitation of the copyrighted
work by the owner of copyright and does not
unreasonably prejudice the legitimate interests
of the owner of copyright, taking into account the
nature of the copyrighted work, the purpose and
character of the exploitation, and the extent of
the reproduction in relation to the computational
analysis undertaken.

(2) The provisions of this section shall
apply to exploitation for both non-commercial
and commercial purposes.

(3) By virtue of this section, any
contractual term that purports to prohibit or
restrict the making of a reproduction of a work
which would not infringe copyright, shall be
unenforceable.

(4) Copies of works made under this
section must be stored securely and must not
be communicated to the public or otherwise
made available in a manner that would substitute
for the original work or serve as a means for its
direct enjoyment by the public, except as may be
permitted by authorization from the copyright
owner.

(5) Where the results of computational
analysis conducted under this section are
published or otherwise communicated to the
public, and such results include direct quotations
or expressive reproductions from the original

works that constitute a substantial part of the

original work, appropriate acknowledgement
of the source of such works shall be made,
unless this would be impossible for reasons of

practicality or otherwise.”

Conclusion

TDM is essential for digital innovation,
but copyright laws often hinder its use. This
article shows that while countries like the US, UK,
Japan, and China address TDM in different ways,
Thailand’s current Copyright Act B.E. 2537 (1994)
and its strict interpretation create major legal
barriers. These restrictions limit both commercial
and non-commercial TDM, slowing Thailand’s
progress toward its digital and Al goals. Given
this, the study concludes that Thailand urgently
needs a clear, specific TDM exception. Such
reform would reduce legal uncertainty, support
innovation, and benefit a wide range of stakeholders,
including academic researchers, Al developers,
small enterprises, and public institutions, by
enabling lawful, responsible access to data.
Importantly, a well-designed exception would
preserve the legitimate interests of copyright
holders while fostering a data-driven economy.
By aligning Thai law with g¢lobal trends and
international commitments like the TRIPS
Agreement and the Berne Convention, this reform
would help balance copyright protection with the
country’s development goals. In the long term, a
dedicated TDM exception can serve as a catalyst
for responsible Al innovation, boost research
productivity, and position Thailand as a regional

hub for ethical and data-driven technologies.
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Abstract

This article addresses the legal gap in Thailand’s arbitration system, which currently lacks
provisions for the appointment of an emergency arbitrator in situations requiring urgent interim
measures before the arbitral tribunal is formally constituted. While arbitration offers a faster, more
private, and neutral dispute resolution process compared to traditional court proceedings, the
process of appointing arbitrators can be time-consuming. This delay poses significant risks to parties
facing urgent circumstances or potential irreparable harm that cannot wait for a final decision. Several
leading arbitration jurisdictions—such as Singapore, Hong Kong, and England—have adopted
mechanisms for appointing emergency arbitrators to issue interim measures during the interim
period before the main arbitral tribunal is established. This article conducts a comparative study of
the legal frameworks in these jurisdictions, focusing on legal recognition, application procedures,
enforceability of interim orders, and grounds for challenging the emergency arbitrator. Through an analysis of
relevant domestic and international legal documents, the article proposes amendments to Thailand’s

Arbitration Act B.E. 2545 to enable the appointment of emergency arbitrators.
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Introduction

Arbitration is a preferred alternative to
litigation due to its speed, confidentiality, and use
of expert adjudicators. However, there is a period
of time before an arbitral tribunal is established
during which parties could be subject to acts
that would cause irreversible harm. To address
this, several jurisdictions, such as Singapore, Hong
Kong, and England, have introduced emergency
arbitrator procedures that allow urgent interim
measures before the formation of a tribunal.
Because Thailand’s Arbitration Act B.E. 2545
lacks such safeguards, parties must turn to the
courts for temporary protection, undermining the
advantages of arbitration. This article argues for the
necessity of emergency arbitrator mechanisms in
Thai arbitration law to prevent legal uncertainty
and enforce interim measures effectively.

The article also compares the legal
frameworks of Singapore, Hong Kong, and England

to develop suitable recormnmendations for Thailand.

Problems Concerning Emergency Arbitrators
in Thailand

The
Thailand, primarily regulated by the Arbitration

arbitration framework in

Act B.E. 2545, does not acknowledge emergency
arbitrators, resulting in significant procedural
deficiencies in offering interim measures before

the arbitral tribunal is constituted.
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The Arbitration Act B.E. 2545 adopts the
UNCITRAL Model Law in part but omits provisions
that empower arbitral tribunals to issue interim
measures.

Section 16 authorizes Thai courts—not
arbitrators—to grant such measure before or
during arbitration. If arbitration is not initiated
within 30 days after the court’s provisional order,
it is deemed terminated.

Institutional rules, such as those of the
Thai Arbitration Institute (TAI) and the Thailand
Arbitration Center (THAC), reflect this statutory
limitation. Although the TAI Rules allow arbitral
tribunals to issue interim measures after they
are formed, they do not recognize emergency
arbitrators. Similarly, the THAC Rules lack any
provisions for interim measures or emergency
arbitration, leaving parties to rely solely on the
courts in urgent matters.

Moreover, the Act is silent on whether
arbitral tribunals can independently issue
enforceable interim orders, creating legal
ambiguity. While Article 17 of the UNCITRAL
Model Law permits such authority, the Thai
Act does not adopt this provision. There is
disagreement among academics; some maintain
that enforcement is dependent on statutory
authority, while others claim that arbitrators have
inherent powers. The Thai Supreme Court has yet

to clarify the issue. Arbitral tribunals are not able to
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enforce their rulings or bind third parties like courts
are. Their interim measure depends on voluntary
compliance, further weakening their effectiveness
without court support.

When urgent measure is needed
before tribunal formation, Thai parties face two
insufficient options, either seeking interim measures
from courts or awaiting the tribunal’s constitution.
Furthermore, the confidentiality of arbitration
would be jeopardized, and judges who are not
subject-matter specialists might be involved, if it
were assumed that the parties would rather use
the legal system. Beside, the court orders are also
appealable, potentially delaying relief. Last but
not least, waiting for tribunal formation, however,
risks irreparable harm such as asset dissipation or
evidence loss because appointing arbitrators can
take weeks, especially in complex or adversarial
cases. Thus, the lack of emergency arbitrators
defeats the primary purpose of arbitration as a
speedy, confidential, and effective alternative
to litigation.

Despite the introduction of emergency
arbitrators, there are still issues with their orders
being enforced. Arbitral rulings must be upheld
by courts because they lack the capacity to
execute themselves. Interim orders are not legally
binding in many jurisdictions, which only enforce
final awards. On the other hand, others regard
them as legally binding.

Thailand’s laws do not define
emergency arbitrators or address the enforcement
of their orders. The absence of statutory
recognition leads to unpredictability, as enforcement
depends entirely on judicial discretion. Moreover,
cross-border enforcement is challenging since
emergency arbitrators’ interim measures are not

explicitly covered by the New York Convention.

Comparative Legal Frameworks for Emergency
Arbitrators

1. Singapore Singapore leads with strong
statutory support. Both the Arbitration Act
2001 and the International Arbitration Act 1994
include emergency arbitrators in the
definition of an “arbitral tribunal.” These statutes
empower emergency arbitrators to issue enforceable
interim orders, including injunctions and asset
preservation, equivalent to court orders.

In CVG v CVH case, the Singapore High
Court confirmed for the first time that an
emergency arbitrator’s award issued in a
foreign-seated arbitration is enforceable under Part
3 of the Singapore International Arbitration Act
1994. The case arose from a dispute between CVG
and its Singapore franchisee, CVH, which led to the
termination of their agreements and a subsequent
emergency arbitration seated in Pennsylvania.
The emergency arbitrator granted relief in favor
of CVG, and CVG sought to enforce the award in
Singapore. Although the Court ultimately refused
enforcement on procedural grounds—finding that
CVH had not been given a fair opportunity to
respond to new arguments raised by CVG—the
Court made a landmark ruling in principle. It
held that the IAA allows enforcement of such
emergency awards even though Part 3 does not
explicitly mention emergency arbitrators. The
Court relied on a purposive interpretation of the
legislation, referencing the 2012 amendments and
legislative intent to treat emergency arbitrators as
arbitral tribunals. This decision resolves previous
uncertainty on the matter and affirms Singapore’s
pro-arbitration stance.

Under SIAC Rules, a party may apply
for emergency relief before the tribunal
formation and thereafter The SIAC President

appoints an emergency arbitrator within 24 hours.

EAU HERITAGE JOURNAL Vol. 16 No. 1 January-April 2026

Social Science and Humanities



The arbitrator must issue a decision within
14 days, and such decisions are binding and
enforceable with High Court permission. In order
to ensure promptness and efficacy, parties are not
permitted to contest or postpone the
implementation of emergency awards.

2. Hong Kong Hong Kong uses a hybrid
approach. While the Arbitration Ordinance (Cap.
609) does not mention emergency arbitrators,
Section 19 allows parties to adopt institutional
rules like the HKIAC Rules 2024, which provide
detailed emergency arbitrator procedures.

HKIAC can appoint an emergency arbitrator
within 24 hours of receiving a complete application.
The arbitrator must render a decision within 14
days, balancing urgency with due process. Interim
relief issued is binding and enforceable through
the courts, even though it is not statutory. The
courts also support interim measures, regardless
of whether the arbitration is seated in Hong Kong
or abroad.

In the case of GD v HY (2022), the Hong
Kong High Court considered the enforcement
of an emergency arbitrator’s award issued in a
foreign-seated arbitration. The emergency arbitrator
had granted interim relief in favor of GD, requiring
HY to disclose and preserve certain assets. GD
subsequently applied to the Hong Kong court for
enforcement of the award, and the court granted
ex parte leave—meaning HY was not initially
notified—under the Arbitration Ordinance (Cap.
609), which allows for enforcement of emergency
relief issued by arbitrators.

However, HY later challenged the
enforcement order on jurisdictional grounds,
arguing that there was no valid arbitration
agreement between the parties. Upon reviewing
the case, the Court found that the arbitration

clause relied upon by GD was not binding, as

it had not been properly incorporated into the
parties’ agreement. Consequently, the Court ruled
that the emergency arbitrator had no jurisdiction
to issue the award and set aside the enforcement
order, despite acknowledging that Hong Kong law
generally permits enforcement of emergency
arbitrator decisions.

This case is significant because it
reaffirms that while emergency arbitrator awards
are enforceable in Hong Kong, such enforcement
is still contingent on the existence of a valid and
binding arbitration agreement

3. England England’s Arbitration Act 2025
now expressly recognizes emergency arbitrators.
Article 9B of the LCIA Rules authorizes them
to issue binding orders that courts can enforce
unless otherwise agreed by the parties. The
reforms bridge institutional rules and national
law, clarifying the emergency arbitrator’s powers
and court cooperation.

Under the LCIA Rules, applications must
be submitted before the tribunal formation. The
LCIA Court appoints an emergency arbitrator within
three days. A decision must follow within 14
days, and the emergency arbitrator can revise or
supplement earlier decisions until the full tribunal
is formed. The emergency arbitrator’s orders are
binding but subject to modification or revocation
by the final tribunal. Court enforcement is also

explicitly permitted under the revised Section 44.

Comparative Analysis of Emergency Arbitrator
in Singapore, Hong Kong, and England
Singapore, Hong Kong, and England
recognize the need for an interim measure
prior to tribunal formation, but the legal basis
varies: Singapore embeds it in legislation; Hong
Kong permits it through party agreement under

institutional rules; England now explicitly
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incorporates it in law via the 2025 Act.

Application timing is similar across the
board—permitted any time before the tribunal
constitution. Appointments are rapid: SIAC and
HKIAC aim for 24-hour appointments; LCIA allows
three days. All institutions mandate decisions
within 14 days, subject to extension.

Regarding binding effect and enforceability,
Singapore offers direct court enforcement, Hong
Kong provides judicial support via institutional
rules, and England enables enforcement under
revised statutory provisions. Emergency measures
remain effective until modified by the main
tribunal.

Challenge procedures also vary slightly:
Singapore allows 24 hours, Hong Kong permits 3
days with a pause in proceedings, and England
allows prompt challenges reviewed by the LCIA
Court.

To summarize, Singapore has the most
complete and enforceable structure. Hong
Kong blends contractual flexibility and judicial
support, whereas England’s recent reforms provide
explicit legislative power. All three exhibit strong
institutional backing, rapidity, enforceability, and
procedural safeguards, providing useful examples

for Thai legal reforms.

Establishing an Effective Emergency Arbitrator
Framework in Thailand

Thailand’s Arbitration Act B.E. 2545 (2002)
lacks clarity on whether arbitral tribunals have
the authority to grant interim measures. Even
though the Act was amended in 2019, the issue
remains unresolved, especially concerning the
enforcement of tribunal-issued interim
measures in Thai courts and potential conflicts with

court-issued measures.

Other jurisdictions like Singapore, Hong
Kong, and England have already introduced
emergency arbitrator provisions into institutional
rules and national laws. These systems provide
rapid appointment of emergency arbitrators and
fast issuance of interim measures, supported by
enforceability through local courts. Consequently,
Thailand could follow this model by amending its
Arbitration Act and establishing a supporting legal
framework. The proposed components of such a
framework in Thailand introducing as follows:

Application for Interim Measure

Parties should be able to apply for
interim measure before a tribunal is formed,
provided their arbitration agreement incorporates
relevant institutional rules. The law should clarify
submission requirements and the criteria for
urgency.

Appointment of Emergency Arbitrators

A neutral body such as a local
arbitral institution should appoint the emergency
arbitrator swiftly—ideally within 24 hours
—ensuring efficiency and neutrality in the process.

Challenges to Emergency Arbitrators:

As with regular arbitrators, parties must
be able to challenge emergency arbitrators on
grounds such as bias or lack of independence,
within a defined timeframe.

Conduct of Proceedings:

Emergency arbitration should be conducted
on an expedited basis, with the option for virtual
hearings and limited procedural requirements to
accommodate the urgency.

Powers of Emergency Arbitrators:

Emergency arbitrators should be
authorized to issue interim measures like asset
freezes, injunctions, and evidence protection. They
should also be able to require security from the

applicant to safeguard against misuse.
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Duration and Effect of Measure:

Unless the main tribunal confirms or
modifies them, measures issued by emergency
arbitrators shall automatically expire after a
predetermined amount of time. For example,
under SIAC rules, such orders expire 14 days after
issuance unless otherwise extended. Thailand
should adopt a similar model, including rules for
transitioning authority to the main tribunal once
it is constituted.

Thailand’s arbitration framework might be
modernized by adding emergency arbitration into
national legislation and institutional rules. This
would instill confidence in international investors,
relieve the pressure on Thai courts, and improve

Thailand’s status as a regional arbitration hub.

Enforceability of Emergency Arbitrator Decisions

While emergency arbitration is
gaining acceptance worldwide, enforceability
remains a major concern. Unlike final awards,
emergency decisions lack self-enforcing power.
Therefore, parties must rely on national courts for
enforcement. The legal treatment of such interim
measures varies significantly across jurisdictions.
While some nations accept both interim and final
arbitral decisions for enforcement, others only
recognize final awards.

Enforcement is impacted by two
significant legal difficulties. The first is whether
the enforcement of emergency arbitration
rulings is expressly permitted by a nation’s
domestic legislation. This is still ambiguous or
nonexistent in many locations. The second
question is whether the New York Convention
permits the enforcement of such rulings,
particularly those rendered by foreign arbitrators.
The Convention only specifically addresses final

rewards; hence emergency measures are not

always enforced.

Amending the New York Convention to
include emergency arbitration decisions is highly
unlikely due to the political and procedural
challenges of reaching a unanimous agreement
among its signatories. It would be preferable if
each state updated its legislation to accept and
uphold emergency arbitration rulings. Countries
like Singapore and Hong Kong have already done
so. Thailand, however, has not yet introduced
emergency arbitration provisions into either its
Arbitration Act or institutional rules. This disparity
reduces confidence in the efficacy of Thailand’s
arbitration system and deters parties from seeking
arbitration as an interim option.

Recognizing and enforcing emergency
arbitrator decisions would yield multiple
benefits for Thailand. It would enhance Thailand’s
reputation as an arbitration-friendly jurisdiction,
attract international commercial parties, and
protect parties’ rights in urgent cases. It would
also reduce the caseload of Thai courts by
allowing arbitrators to handle time-sensitive
issues independently.

Several jurisdictions offer valuable models:

Singapore: The International Arbitration
Act explicitly recognizes enforceable
emergency measures, and SIAC has detailed rules for
appointment and conduct. This combination of
legislative and institutional support ensures high
functionality.

Hong Kong: The UNCITRAL Model Law is
adopted by the Arbitration Ordinance, which also
recognizes emergency arbitrators through revisions.
Their rulings provide legal certainty and can be
implemented similarly to court orders.

England: Emergency arbitrators are
mentioned in the amended Arbitration Act, and

their decisions are binding unless the parties agree
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otherwise. This maintains party autonomy while

strengthening judicial support.

Recommendations for Thailand-Supporting
Emergency Arbitrators through Legal Reform

To establish an effective and intemationally
competitive emergency arbitration system,
Thailand must undertake comprehensive legal
reform through developing its institutions and
amending its statutes. A crucial starting point
is the amendment of the Arbitration Act B.E.
2545 which includes express recognition of
“emergency arbitrators.” Through the addition of the
afore-mentioned term into the definition of an
arbitral tribunal, even before the entire arbitral
panel is constituted, the law would provide
emergency arbitrators the power to issue
temporary orders. Such legal recognition would
legitimize their role and close a significant
procedural gap that currently leaves parties
vulnerable during urgent situations

In addition to statutory recognition, the
enforceability of emergency orders must be
addressed. Drawing lessons from jurisdictions such
as Singapore and England, Thailand should revise
its laws to enable domestic courts to recognize
and enforce emergency arbitrator orders. This
step would provide meaningful legal backing to
the interim measure and prevent parties from
undermining emergency decisions due to lack of
enforcement mechanisms. A streamlined judicial
process, ideally modeled on international best
practices, should be introduced to support the
swift and efficient enforcement of such measures.

Institutional reform is also critical.
Thai arbitration institutions both the Thailand
Arbitration Center (THAC) and the Thai
Arbitration Institute (TAI) should develop and

implement procedural guidelines controlling the

employment of emergency arbitrators. These rules
should set out clear provisions on appointment
procedures, timelines, the scope of authority, and the
qualifications required for emergency arbitrators.
Establishing a transparent and predictable process
would enhance user confidence and make Thai
arbitration institutions more attractive to both
local and international users.

Furthermore, a legal framework should
be established in place that would allow
parties to contest the selection or actions of
emergency arbitrators. This framework must allow for
expedited challenges in cases of conflict of
interest, bias, or other procedural issues. Without
such a mechanism, the integrity and fairness of
the process may be called into question.

Alongside legal and institutional reform,
capacity-building efforts are essential. Thai
institutions should develop and promote model
arbitration clauses that incorporate emergency
arbitration provisions, thereby making it easier
for contracting parties to access this mechanism.
Simultaneously, training programs should be
implemented to educate arbitrators, legal
practitioners, and judges on emergency
arbitration procedures. Increased awareness and
understanding would ensure more consistent
application and enforcement of interim measures
across the arbitration community.

Finally, new sections should be added to
the Arbitration Act to comprehensively address
all procedural aspects related to emergency
arbitration. These provisions should cover
the appointment process, scope of powers,
binding effect of decisions, grounds for
challenge, and conditions for enforcement. Such
legislative amendments would eliminate existing
uncertainties, align Thailand’s arbitration

framework with global standards, and enhance
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the country’s reputation as a dependable and

modern arbitration seat.

Conclusion

The proposed legal and institutional
reforms are critical for developing a functional
and enforceable emergency arbitration
framework in Thailand. By addressing the current

procedural gap, these revisions would enable

unnecessary delay, ensuring the arbitral
process’s integrity. In doing so, Thailand would not
only enhance access to justice in time-sensitive
disputes but also demonstrate its commitment to
implementing international best practices. Over
time, the implementation of these measures
would elevate Thailand’s status as a competitive,
reliable, and forward-thinking jurisdiction in the

field of international arbitration.

parties to obtain urgent interim measures without

IR

References

A & O Shearman. (2024). Emergency arbitrator award in a foreign seated arbitration found to be
enforceable. Retrieved from https://www.aoshearman.com/en/insights/ao-shearman-on-
arbitration/emergency-arbitrator-award-in-a-foreign-seated-arbitration-found-to-be-enforceable

Baigel, B. (2014). The emergency arbitrator procedure under the 2012 ICC Rules: Juridical analysis.
Journal of international arbitration, 31(1), 1-18.

Bhattacharyya, G., Cooke, T., & Fong, J. (2025). SIAC Rules 2025: Driving efficiency and innovation in
international arbitration. Retrieved from https://www.reedsmith.com/en/perspectives/2025/01/
siac-rules-2025

Chonchavalit, K. (n.d.). Interim measures prior to an award from arbitration proceedings. Retrieved
from https://thac.or.th/interim-measures-prior-to-an-award-from-arbitration-proceedings/

Clanchy, J. (2025). LCIA Arbitration Rules 2020-a heavier touch? LexisNexis. Retrieved from https://
www.lexisnexis.co.uk/blog/dispute-resolution/\cia-arbitration-rules-2020-a-heavier-touch

Debevoise & Plimpton LLP. (2022). Hong Kong court sets aside enforcement of emergency arbitrator
award for lack of jurisdiction. Retrieved from https://www.debevoise.com/insights/publica
tions/2022/01/hong-kong-court-sets-aside

Department of Justice The Government of the Hong Kong Special Administrative Region. (2025).
Why arbitrate in Hong Kong. Retrieved from https://www.doj.g¢ov.hk/en/publications/pdf/
Why_Arbitrate in_Hong Kong e.pdf

Dymond, T., Sim, C., Hughes, G., & Wu, T. (n.d.). Challenging and enforcing arbitration awards
Hong Kong. Retrieved from https://globalarbitrationreview.com/insight/know-how/challenging-
and-enforcing-arbitration-awards/report/hong-kong

HKIAC. (2025). The Hong Kong arbitration ordinance. Retrieved from https://www.hkiac.org/arbitration/
why-hong-kong/HK-arbitration-ordinance

Michaelson, P. L. (2015). Emergency arbitration: Fast, effective and economical. Retrieved from https://
ssrn.com/abstract=2762715

1MFETIMINTUIIN AL DaATULeLTY

e o o o & : s
U 16 aUU# 1 Usgdunou unsIAu-luwgy 2569 atufnumansuazayuorans



Ozakca, S. (n.d.). Interim measures granted by the emergency arbitrator in international commercial
arbitration. Retrieved from https://arno.uvt.nl/show.cgi?fid=152681

Pisut, A. (2014). Interim measures of protection prior to the award in international arbitration in 65
years Kiatkajorn Watjanasawat. Bangkok: Thammasat University Press. (in Thai)

Sim, C. (2021). Emergency arbitration. Oxford University Press.

The Thai Arbitration Institute. (n.d.). TAl overview. Retrieved from https://tai.coj.go.th/en/content/page/
index/id/56#:~:text=The%20Thai%20Arbitration%20Institute%20(TAl,from%20the%20Minis
try%200f%20Justice

Thailand Arbitration Center. (n.d.). About us. Retrieved from https://thac.or.th/th/about-us/

Thammateeradaycho, N. (2019). Emergency interim measures in Thai arbitration Tilleke & Gibbins.
Retrieved from https://www.tilleke.com/insights/emergency-interim-measures-thai-arbitration/

Wood, P., Greenham, P., & Ellison, S. R. (n.d.). Arbitration in Singapore. Retrieved from https://www.
phillipgreenham.com/wp-content/uploads/pdf/Arbitration-in-Singapore-CMS-Legal-Phillip-
Greenham.pdf

>

e
g ;%{ g

EAU HERITAGE JOURNAL | Vol. 16 No. 1 January-April 2026
Social Science and Humanities




n13AnwIANABINTANABuasaNsTAULYRNNANYY NangAsIAINTTUAIEATUMIIN
#1919 TINYAFIUAT
Study of Students’ Educational Needs and Competencies Bachelor of

Engineering Program in Industrial Engineering

Samed U3nd, agednd Wudanssas, Trung viessnn', §Ans vanestiu! uag 1w Uguisng?
Theerapong Borirak'*, Jarungrat Pansuwan', Chamnarn Thongmark', Thitikorn Maimun' and
Yaowapha Pathomsirikul?

'AZIAINITUAIERNT UNINUIaBDATITULDTY

'School of Engineering, Eastern Asia University

engnTuIMNSEINA B Undin a113¥N13Ra1A ANYUIINTEING U Ingdedaiisuleldy

“Doctor of Business Administration in Marketing, Faculty of Business Administration, Eastern Asia University
*Corresponding author: t_borirak@eau.ac.th

Received: December 4, 2025

Revised: January 8, 2026

Accepted: January 8, 2026

unAngea

unAdvIngl SnqussasdiioAnudadeiifidemadenisdnaulafnuadeluavnianssu
99am3 (Industrial Engineering: IE) Unumildsuuasuedimnssugaavnisaeliuunvesgnaimnssy
4.0 uazaussaurdRiimnsyandvasudufed nansAnwinuinannsaduundedeiidsasenisdndy
lavesdiBousanidu 3 ngu laun YadeareluvesdSen ussgeladuendn uazdvinanisdenn lnededy
fndn udanunniasdoldssesanitunisine Tvwasgrsiideddyrenssuiunsdndulafinwide
uannil VnANARTouNITYEIBRITsinwrdnIuimnsgramnislunisysantsmaluladudnuns
9NEANMNTIU 4.0 8191 Internet of Things (IoT), Cyber-Physical Systems (CPS), Artificial Intelligence (Al),
Big Data, Cloud Computing ez Robotics lifiuszuun1swanaialu wiagmdyiuninuynmisimuanulasnde
msleiued Fununisamu uazaamiouveslasiainiesdnsiniy nsduaneiaussousiidniuvesimns
geamnsausadwuneeniu 3 7 laun aussousiuwedia aussousaun1sinnis wazaussousiuuyed
Tnowiuinuemsliesgidous ssuuselut@ nsAndessuu nmsdeas wasarmanunsalunsusuii waasviou
nmegaamnssdliiuinnumaniaetudiniifienundeulunisufoRaududEuny (workready)
Feazvioudosinswesaussauzuazilugnisdndulefnwideluszdudadindnu unanaausuugliiinng
WavdngnsuaziaiuaiuanusuileossnitsaantunisAnuuazningnannngsy ewSeududindmnssy
gAAMNITIINTBUADANADINITVDITLUUNTNAR LUYARIYIR

o Y

ANEIARY: AMINTINNENNT; BAAINNTIN 4.0; AUTTOULIAINT; nsinduladeny; MinweeAnNg

) ) 1MFETIMINTUIIN AL DaATULeLTY
e o Ao . o : :
U 16 a0un 1 Uszdunou Un5IAL-LU¥IEY 2569 atiuspurnansuazanseman;



Abstract

This article investigates the factors influencing students’ decisions to pursue further
studies in Industrial Engineering (IE), the evolving role of industrial engineers in the context of
Industry 4.0, and the competencies required to support competency-based curriculum design under an
Outcome-Based Education (OBE) framework. The results indicate that students’ decision-making
is influenced by three primary dimensions: individual factors, career-related motivations, and
social influences. These factors, together with institutional quality and reputation, significantly affect
students’ intentions to continue their studies in IE programs. The study highlights the expanding role
of industrial engineers in integrating core Industry 4.0 technologies—including the Internet of Things
(IoT), Cyber-Physical Systems (CPS), Artificial Intelligence (Al), Big Data analytics, Cloud Computing,
and Robotics—into modern manufacturing systems. This transformation introduces challenges related
to cybersecurity, investment costs, and organizational readiness, which must be addressed through
appropriate competency development. The required competencies for industrial engineers are
synthesized into three domains: technical, managerial, and human competencies. Key
competencies include data-driven decision-making, automation and digital system integration,
systems thinking, communication, and adaptability, which align with expected learning outcomes in
OBE-oriented engineering programs. Insights from industry stakeholders indicate a strong expectation for
industrial engineering graduates to be work-ready upon entry into the workforce, revealing
competency gaps that motivate some graduates to pursue postgraduate education to enhance
specialized skills. The findings emphasize the necessity of aligning curriculum design, learning outcomes, and
assessment methods with industry-driven competencies through a competency-based and OBE-oriented
approach. Strengthened collaboration between higher education institutions and industry is therefore
recommended to ensure the relevance and effectiveness of industrial engineering education in the

digital era.

Keywords: Industrial Engineering; Industry 4.0; Engineering Competencies; Decision-Making Factors;
Digital Skills
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PNYUNBIFANmans nsdnaulaidion
AnwiseaunsaesurslarIULANAIUNgANTINATS

sindulanien1sAnel (Educational Decision-Making)

Y
=3

Fegliiiuinnisidenarvinluldvuegiuladeds

lassasruiieang1afey mnuaduiusiunisius
ANNANNTNVDINULDY (Self-Perceived Competence
%30 Self-Efficacy) AINANANIIADNAANENIOITN
LLazU%wwmé’mmﬁﬁL%aué’qﬁ’magj WUIAARINETD
donnneaiunguivuuywd (Human Capital Theory)
FauosiimsamunansAnwidunalndifylunis
Wiudnenmn1sieukarANannsalunsu ety
YBIYARALUARINLTINU

"“;mﬂsiuqmmwms (Industrial Engineering:
IE) funundndalunsifinussansninuasyszavdua
yaaszuLiFudey selunanisnan nNsu3ms wax
ladafind daen15ysauInisaduiaumalulag
N3LUIUMNT HaEN1TIANTNTNEINTUYWE (Wang & L,
2021) mimﬁsmuﬂawaaqmammmL%’”nf;jqﬂ Industry
4.0 Jstuindousiowmalulad Data Analytics, Al way
Automation ¥ilsiAudeInIsimInsgnanvnisidl
aussoug (Competencies) ivannvansuaginan
Lﬁuqﬁu (Alkhamaiesh & Cavanaugh, 2024)

NANGRTIAINTIUAARTUUNNTIRBIUTUG
lonAnUndfinfiflaussauznsinuaLfeInIsues
AaIALTINY ogslsiny ddedunnin aussouy
ﬁﬁfﬂﬁﬂwﬁui”jmmaaﬁwé’ﬁwL%ﬁ]miﬁﬂm 919k
#8nARBINUAMUAIANIIVRIEAAIMINTTHIUUIIAY
lnglangyinyeauNTInTgideya Lagn153anIs
uinnssy Faduunundnuesimnssugaaimnisya
Tyl Johnson & Lee, 2022)

uena Nt mawae Inedimngatlagti
findludnsfnuisiessAuiudindnu Wiouwanam
mmLﬁ?iaaszj']zyLawwwﬁgﬁuu%Lﬂﬁauawaawulﬂ
gnsidouaritann (R&D) Fsmnudeamsinuidetl
S lduldsudvnann msUsudunueaientu
aussausfinuesiinfismesdennurimelulannis
vaunelyl (Chen & Tai, 2021) fatiu nsviAy
Flavaaedin aussousiildSunazaudosnis
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UnfnwUInInangnieinssugnamnig n1ssu3
sudrnudesnisidieldlunisnunufnudeseiv
gANfnY LLasu‘%wmsmﬁaumumﬂmiﬁﬂwﬂﬂgj
N1V
Ummw%smmsaﬁuﬁi’mqﬂssamﬂﬁa
F9AT13WITIUUIAN (conceptual synthesis)
Wieadu (1) Jadenisnisfnwiwardiauansd
i9nswanenisandulafnewineluaiviiaingsuy
gaamns (2) aussouzisduvesudiniainssy
gnavnslugagmamngsu 4.0 uaz (3) muidenles
sErinanisfuiaussaugiuAUfAeINIsAnwse i
Tdunseunwinlunsiuuvdngnsgiuaussous
waEN1IIANIIANYILULYINAGNS (Outcome-Based
Education) 1 @enna8aiuAINUF DIN1TVBINTA
geavnssuaginduszuy
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QNEINNIT
Hadendnitdmadonsdnduladendnuise
Tuavn3mnssugeanis awsanuseanidu 3 IR
nan
1. gurnuaulaLasALaenAa eI uAULE
(Intrinsic Interest & Self-Concept) Hadoivaniun
nnewiAnnelutazuueswosinGeuAsituay
NIRRT ANYOUEIUAT LALn
1.1 aruaulalulvwdn (Subject
Interest) dnideufianuatnniedureudniiieades
AUAFINTIURAAINNTST W ANAAIERS AN Wavns
Uszgndldaauiiames Imnssugaainisduanan
ﬁLﬁumsgmwmi ﬁﬁqamﬁfﬂL‘%’auﬁﬁmmaﬂﬂums
unUeynBenssny (Logical Problem Solving) Wag
A139MN1358 U (System Management)
1.2 MsSuiANaINITanuLes (Self-
Efficacy) niSsuidetuitauesiiniuaiunsaiios
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fifinnurine
1.3 M33uinmanualivndn (Professional
Image Perception) tiniSsufinndnuaifiiieaty
Amnsgaamnis Tduendnidanudfydeniaiia
Uszandnmuazaseassauinnssulussans
2. uwsegelaniguenuaze @ (Extrinsic
Motivation & Career Prospects) Jadeiunainainy
AanTiuasnanauwnuiildsuainnisidendneily
#19713MINTINYAANNIT LA
2.1 Toniauazalanun1auilue 1w
(Career Opportunities) n135U3313@In55Y
gnamnsiduavifianudesnisgdunaiausaany
wazfiveuaauiindis (ailddAnogualssan) e
aanTlunisineldfinuaziuadusuian
2.2 auganguvetasnu (Job
Versatility) avnieanssugnamnis W “3enssy
fanunsnvhausnugsiald” vilinGoundlisule
Tumenuiazamesindufudeniianeu ansa
vandlunanisidu ladafind viiefiusSnwle

f1319 1

3. Frudvinauavdauinden (External
Influence & Environment) Yasunneueniidina
nsznulaenssionisindulaldonauziazanvl lawn

3.1 8nswaveinsouasls (Family
Influence) N1satuayunIoNITLULUNLABATIAIN
HunAses laganigmingdunasesinauluaigay
AMINTIUNTOYAAIMNTTY

3.2 dvwaanniieuuaglsaSeu (Peers
and School) nsfiiteufiaulaluavnfeadu wie
nslFsunsuugifidanasuuzainiulonia
LLazLﬁammawé’ﬂqmﬁmﬂiiuqmammi

3.3 ANSN09T e YAURINANE NS
(Program Information Accessibility) AnudatauLay
uhaulavestoyandngnsiinauslaeumine1de
(W N34ty Al, Lean %30 Data Science Tunangns
U3ye1e3) wazautdedovesanitunisinu

ndadenisanduladifnwineluaivd
AINITUNAIMNITT AU T0aTULARIRN919 1
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1. Yaduinudeyaanundvn - AU ladnuazaued E - AUVAINYANgYRIAINMSEUAU - ndngnsiualy

(Lean, Data, Simulation, Industry 4.0) - NM33UTBINANEAT

Y a

2. fadudnulenmanisendn - lematieuyirgs - inuldvategeainnssy - eldEuduiuazidulalauin -

#2905 IE Tunanawsaau

3. Jaduauanndunisfny - Yeldesuming de - vesljuiinisuazgunsalasu - aunmenansdiaeu - lenna
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anun
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1NN15ANYIUATUATUAIIUATIARIIVD S
tnBeuifseuminerdoidudadofiddyianlunis
Benuviivends iedhAnuluamsdmnssuaans
#1973YIMINTIUYNAIMNAG F09awu Ao Jadeau
ANNEINsadINyAna J3ed1uanIntInaeuves
W Ine1dy JaduauanaTeULaTUNE AU
Jaduauszuunisaeudaiion Jaduaugunin
WwinAInedy wazidadedudninanieueniiieades
funisdndula Fadutladefidmansenuiin dwsu
Uadeduaninasugia wasladeduglivgs Ju
Jadeidsmansgnulunans (AUNI5sA Ane way
Ay, 2014)

1nRauIteiieadu “Auatante”

v

(expectations) uag “n133U3” (perceptions)
03UNANYIIAINTTUANANSAONITINNITANBIVD
UMIINYIRY AMZIAINTTUANENSVOINNIINYITE
waluladwszaaunaInszunsiuie (Wan.) was
W IngaemaAlulagnszaindsuys (195.) wudn
AuAAnTaeLMTINeNds (AN WANSANYY Aeides)
ButhadeiiduiusfunisdnauladunGeu doyat
axviountaduanduiiunumaifglunisideniteu
A1913AIN55) (9907 LNIBIAUBA, 2566)
NNMsANvIRAEN YL TRmENgATTITNANY
luanviminssugnamnisiasanlunisidenaniu
Anwnluanuimnssugnainnis MnumAane deddl
syuvaniafnw (co-op) Wislindnwléuszaunisel
wdlugnamnssy Jududnviagaudsveindngns

M99 2

(Andns As19, 2546) aeAnReIiUNITANYIVEN
191050 WAL (2546) ﬁﬁmumé’ﬂqmawﬁmﬂim
gaamimsiha 3 sedulifinnuaenedosuazsieiiostu
Fw 4 Suney A nsdTanuseInsEildulady
Wy N153AT18kAzUSHIUMANgR AN NS8aniuY
vdngnssemadanisudsnirinunmiied even

Audnwuzdudialugilonuarunuunisdnnsitey
wagNIUTEUNANEATITMYY Nan1sAn¥INUIN

Calle

néngnsnseunquiiievuayisnisdausraunsnl
N3583 lneRnsenanaisesay 85 Useliiuimangns
aansaRmnANNIANNaTaveseulinenndes
funudnuaziiiidwlddudeiivun
UNUIMUAZVRUIAYBIIAINTTUAFIUNTS (IE) Tu
UIUNYBY Industry 4.0 kag Smart Manufacturing
9AamINTIY 4.0 Av MU unAlulagfIviauas

a 1

Suwesidaulilunssurunisndndudn uaziiyan

foannsadeunudesnsvesiuilnaseyanaiii
Aunsyuiunsnandualalaense wu lssuea 3.0
NARYBILUULABIAUTIWILIINTUNAAET uasely
154918A 4.0 IgaunsaRAnvIAINTAIEFULUULAN
mstulaifudrunuannlunaniod lngldnssuiunig
nanfiusEndnuazliusEansamdemaluladfda
ATUNATHUU“Smart Factory” gma1nnssu 4.0
fosrusznoulazUseluridfgyreiurayesrusenau

AauanalunisIg 2

uananNITSeulgUasAYsENaUNANYEY 9naINTIN 4.0

29AUILNBU

AIMUNRUY
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Uszlevidnagy

Internet of Things (IoT)
Hudumesiin
Cyber-Physical Systems (CPS)
wdesdnsdanies

Big Data & Analytics
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Cloud Computing

Artificial Intelligence / Machine

Learning (Al/ML) Toes

Autonomous Robots A
Uy

Simulation / Digital Twin

Additive Manufacturing (3D Printing)

System Integration

lgguniu

suuiiiieudanndeyauazdndule
Yusuanvinulasaludivsesiuiu
n1sdnaswuulaiieuneulduaie
ﬂwimémuU1u§1uﬁéia@

n13weulenszuuluaAnIuaE NI
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AAFUYUITUY
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anA1Ldeq andunuUTuUTILaY
NAADY

NAATUITULRANIEN (;]J‘L!LLU‘UTN]L%’J
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ann1sgeyidedan
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Joyalvadu annulanain iy

UILANTAINTINUDITEUU

A1ansveIAINTINRamMNSIuNUImMA ALY
Feuloadunisysannis 9 esdusznauiddglu
gRaNmNITy 4.0 alunsrurumsndnuazszuulad
afnd (Hermann, Pentek & Otto, 2016) wilazilvaf
winsIasurIuggRamngsy 4.0 1undeninu
Mesna 9 1wy nsiauvineelndlidundnau
ANuimanuaINlaendensluues wasduny
msAfiunsiigs Imnsgaavnsiiunumadglu
nseruzgUaTTAvaiifisnismuilUsLnTIns
Anousy N13susRInsUuRnudefiinuaniuaiy
Uaendemsletues wagnsifiuuszansnimnnsasmy
Tumaluladddiia Usseng q fienamnssy 4.0
wilddndudosamulunsimuinvsvesmidnau
\lenauaueIAFBIN ST Al uassE Uy

Saludaifindu mmsnissuaulaendemsleues
iy nsBuduinuuuuenivu uarlaseadsiiugu
aanivaende Wudsdndulunsundeadeya
QRANMNTTL UBNINT nagndnisddunisfiduen
wu nsdunaluladadvaunlduvuaesiduaeyly
ﬁ?HiﬁqmﬁﬁﬂﬂiiuLﬂgﬂuﬁﬂulﬁaﬂﬂﬁiﬂﬂéu (Lingye
Tan & et.al, 2023)

Smart Manufacturing (N1SHAANDIATYY)

o
Y 1

fio sUnuuMsHARTldineluladfdiatugs wu loT,
Al, Big Data, Cloud, Yugusi uazszuusnluii@ ile
vilvinszuiumsndnidonsetu insevideyalduuy
Sealnd wazanusadedulavienivgunisiaula
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uanin1siUseuLigy Industry 4.0 Uax Smart Manufacturing

O

NIUD Industry 4.0 Smart Manufacturing
DER nsufiRgnavinssugad 4 Mdunislimalulad szuuniswdnilddeyauazimalulagdanies
ATATUgUeuleINITTUIUNITHER wialvinszuiunsuaniivssdnsnanuaznou
v <
auodldsing
FEAUANUNINY  WWIAATEAUNNATA (Macro) visesyiiugnavnssy/ wuiufufaseaulssanunionssuiunisuan
Usyine (Micro)
YBULYA ATBUAANRAAIUNTTUNIMUA FIudedunatowy  duiuinseuiummanlulsanuvsessdnsiier

WTHFNY kagdeny

Aafiiiu

1% loT, Al, Cyber-Physical Systems
NAANS

JEUU
P LERN ulyunseaulsena Wi Thailand 4.0
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noUsvasAvan  asanInandlntusuaziATegnanava

a

lunnsin NUsEansaIm AUATN mmﬁweju s an
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Aunulun1sugn

nsmalulagtugadiundulassadieiiugin nmslinalulagvaiuasdulssnuiieyiulss

a a L3
AMSWARLUUISEalN

guamnssuidenleafstuduszuudaaioens lsanundniinaintu Idoya N3R89 wag

oRludR
38UV Predictive Maintenance, juguddnlugif,

Digital Twin Tulseau

dussauzvasdaansisndudmiu Industry 4.0
(Competencies)

lugmgnannssy 4.0 nsysansmalulad
Tvial 9 wu szuudaludd vueus wasdygiuseivg
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NILUIUNITHARN T IAIFINTADINAIUITINBELALAIY
anunsalvalifteuiiefupnuimevesdanmiindey
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ﬁwmmﬁa%uqaLLasﬁﬂwé’mmsﬁNmiwﬁuQ’fii'u
ielwanunsaususnazyhauldededussansnm
virunanenisidsundasnianaluladuazesdns
gnavnssy 4.0 falalonialuiinisuiunuinienis
Anwnimnssulngd TnewdunisWaunaussausiineu
AUBIAINADINTVIIVBIN MDA VNT Y ot sty
MsFnwaznIAgIAIMIsThaLsAueddlndde e
Timdngnsuagnisineusuannsawsesdmnslinsey
dwsuunumluswan aonueaufnuaimnssy
JndudamumunazUiulimangns Baou wazsy
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Haqtu maammatagteaidimnsiifanuie
asassALavanunsaduilofuamuimefidvaneds
qumm%ﬂiiu 4.0 (Walter Rosas Quintero & Julia
Eleana Namuche Maldonado, 2024)
ANTTOULNNIIVITNIAINTTY (Professional
Competencies in Engineering) A8y ANLAILITA

wazinwensndudmsunisyinauluangedniminssuy
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a v Y

FINI1UANNTNITYINT nwen1sUoR uas
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AadnwgduyAralilfmnsansavhaulsegns
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HuszansnmluanminaaumvTn lnsaussauy
wanazgaeliindmnssuansanevaus oAy
Fosnsuazanuimelunuiiisidestumelulad
warInemaniedeiamnInkaziinuSuRAYeU
wuseanily 3 au laun

1. aussougArunaila (Technical Com
petencies)

ﬁﬂwﬁmmvﬂﬂaﬁ%ugaﬁL"T;JuLLﬂwé’ﬂsummi
aulugARIvia wu Digital Literacy & ICT Skills,
Data Analytics & Big Data, Automation & Robot-




ics, 10T & Cyber-Physical Systems (CPS,Artificial
Intelligence & Machine Learning, Cloud Computing
& Network Systems,Cybersecurity Awareness gy
Digital Twin & Simulation Skills

WinweRava (digital competences) uinwy
Mimnsgnavnisaasiiluga Industry 4.0 Han1s
Anvuandlifiiuin vinvemaniiudsunlamasanan
osrnnaluladves Industry 4.0 Wau1ae19590157
Tny“aussnuzdumaiiaduge” (wu Al, IoT, Cloud)
warAnudndulunmsuiundnansividenndasiunain
LLiNWQﬂiVI@J (Walter Rosas Quintero, 2022)

2. @NITOULAIUNITIANIS (Managerial
Competencies) loun Systems Thinking, Project
Management,Innovation & Problem Solving,
Lean Manufacturing & Continuous Wag Change
Management

3. amsauzﬁmuwé/wqaﬂsiu (Human or
Soft Skills)

Soft Skills tJurinuefiddgyuasininud
Wusgraunnaenisvirauluanissed 21 wazidu
Vinue ﬁmamLmqmﬁmmé’aamsﬁauﬁﬁmqa Taian
p13nlafAnusnduiiavdedl Soft Skills (uum3 du
1, 2562) ANFBINsuazANsuaee Soft Skills
Tugaudsznounisiinaudesnisiiiuunniy sl
%uaajﬁ’uﬁwmzLLax"’i@uuﬁismaamuﬁluaaﬁﬂifu 9
Tagdosmsyanaiiiihaudunuiitinudnuouy
&y Juedals (Ketter, 2011) n1sviraulumniae
NWAe 9 Aedesendeinueiivainnatsusnvile
MnAnusTleSsunmhenuisiosnisaugalml
i Soft Skills Afiamdiug Reatesiuynna wu

Y 6

msuddayn msviheuduiiy anuduiussening
unAa ANARSINNTARENT AU ULt AT

U
¥

flo waznsusmsdanisandufunidasdeaiy
aulanine Bavgu laifinnsou 493An uazyndu
Wuvesdies windeufiersuddnd q wWaudle
anuniselildeuudasly (Thairat, 2017; Wanutk,
2018) yaAadidl Soft Skills IzananInynaUsINAY
ﬁﬁuiﬁﬁm'ﬂLLazﬁﬁmmmsmaﬁmmiﬁwmuﬁﬁw
Tuganudsaldunnninsoft Skills Aodndunilsly
aussouy vaeliyananevauninLfeINITeq
aouiivhaudamnudnviiluenInemues wasd
a1savinuneie n1s91suLarsielasnaay (Cobo,
2013; Robles, 2012 & Zhang, 2012) Soft Skills Tai
Wesuaviliyprauszauanudnsaluaaiudiviheu
WA F952089A1UENTV09E01Y UTENBUNITUAY
NaHANTLANTY Jackson, 2013) Soft Skills wusesn
WJu 5 dinwe Taun

3.1 Critical Thinking & Decision Making
#un msinszsiediedivauauasdndulavuiiugu
Toya

3.2 Communication & Collaboration lan
ANITOYINUTINUAUN WU LHUATAINTTN SAUAY
WHUN T MS0uNUNTIAT

3.3 Adaptability & Lifelong Learning laun
mmw%’amL‘%auimv-ﬂuiaﬁimiashwial,ﬁaﬂ

3.4 Creativity & Innovation Mindset Taun
nsiinuAnIslullunisuannseuddym

3.5 Ethical & Responsible Engineering lan
mMssuRinvousiedoya AuUaends uazaudaEy
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1. Technical Competencies vinwga1umalulagfiialagszuy - Digital Literacy-loT & CPS-Robotics &

@

(Fnwearunada

plusiandduselssudaasey

Automation-Data Analytics/Big Data-Al &
Machine Learning-Simulation/Digital Twin

-Cloud Computing-Cybersecurity

2. Managerial Competencies ANNELNTTUNTTINHY AIUAN LkAE - Systems Thinking-Project Management

(ViNwgN1590N9)

UImsniswWagusugavna

(Agile/Scrum)-Innovation Management

-Lean/Six Sigma-Change Management

3. Human/Soft Skills (Fnwe  Winwefigaelunisviisusaudu fn - Critical Thinking-Communication &

Uywe)

AA51E9 wazUSuamanaluladlny

Collaboration- Adaptability/Lifelong
Learning-Creativity-Ethical & Responsible

Engineering

yuuaiidwlddiude: Anumanisiatugn aug
AAINTIUANAATEIVIIANITINDAAINNT
nMsndndudafieuszneue@niainsly
Hagtudugaurianislasuuvasiumaluladnig
suwutlunsaiugsiafinisussendldinalulagin
welunsanlivgsfanaznisufiRnuvesmiingu
03Ansene q minliuSusafunsasundasile
sgUszaulamivie gsnadwaliliaunsoudaduiu
USEmduy o fiususilddaanenanisiniueuiills

[y
v v a

Aaudsazdanalaenss loua sULUUAMTYIOILTeS
PUNITUVDIUSENNADIANITUSURT hazdinITHAILN
MINWEVDINULBIBYARDALIAT TINWEN1TYINIUYDY
AUURutuIrUsEnouludie 2 diu laud Hard
Skills n30n¥ENIAVTN NiANLTRITIRYlY DTN
& Y a wa aa ) ) 2 =

Wi 9 guiuRnulandsedu Ainvegendeuiilenta
Usraumnudnsagemuliie  Bndruniandfyy
Taiwsifiu Ao Soft Skills Wuinwen19e1suaiLardany

Y a wa Ay A a wa o v a P

e uURnundediluns Y§URswmiuineates
Tuwaazdvdn adudadedridy aenisinlinng
UfuRNusUIY Usumuasuszauanudnsala (g3
T yswuunde, 2563 lae1983uufAn Riggio, 1986;
Goleman, 1998; 3% 1e¥lngy; 1139 Wawa, 2563)

Rildledde (Wi giansiendn, §3nnns
HneuTulsensyuiunis, HR) nazuesTuRAn L
aussnuzfinsenufURnu (Work-Ready) wagansnse
Weudesinsgwiraneluladiugsia fail

1. aussougdumaiaidnduuazdan
(Technical Gaps) sa1awssnutagiuannislidage
audemnssugaamnig Ivinuweiidnmtindinnsld
nguditugy 1wy

1.1 NM3Useynely Data Analytics Tuau
NNAIVIAINTINANAINNIT WU d@1X1304AY, TN
uazdinsgitoyanisnanuinaluglomanuduiug
wazvunewualtiy (Predictive Analysis) lngldia3as

v

ToNUFIU 19U Python/R #3090 WAKITILATIZNN

<3

v v |

aad i - Y 1w oA
ARANYULDUNIT Excel LLG\ﬂQJM’W]WUI@LLﬂ UUNAHIY

N
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nanetlu wuwInaUuR (Actionable Insights) et
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Systems (CPS), Wuwes way loT Tulssny uavaiunsa
Uszgndldinadla Simulation 3o Digital Twin Lile
nagouszTUURouNsamu Jayundiwy loun awg
drulvgidungul viliuaruamsolunisden
logseninangud] (Wu Lean/Six Sigma) fiunistluly
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Y
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(Implications for Further Study) yu18489y4
dulddudenzsdin mnudeinisanwsosyeiu
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wialulad (Becker, 1993)
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q
QAAMNTIN NIAAENTEUY N1SYTANISIMALULAE
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fussugalmisndudesdifiodnuinnuanunsaly
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wenant waAsmsanenle (Employability)
Piudranunfouvesdadinlilddrinog i
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Ron1sidsuulas (Yorke, 2006) Ssaonndasiunis
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curriculum) figjssimunauanansade fURve s Gou
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gaamnsansadeslesseninsnsiauassauy
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auwsaulunisvineu (Work-Ready) nngldnseu
du93aUzIay OBE

AelausuNveIgnaInnIsy 4.0 LUIAA
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NIDUAILAINITOATUAIILAILITATUNITI 199U
(employability) FutfunuaunsavesUndalunis
Uszgndldainug vinve wazAudnvazdiuyang
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& (Johnson, M., & Lee, Y., 2022)

N15TANITANBIVUTIUANTTOAUS LAY
Outcome-Based Education (OBE) 1unalndndgylu
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Learning Outcomes (PLOs) fideuloslnenseiu
AUTTOUTAIUNITIATIENTOUA NITARBITEUY N3
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fiszansnmaausiBuey (work-ready graduates)
(Wang, S., & Li, D., 2021)
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& Cavanaugh, J., 2024) miaaﬂLLU‘U‘Mﬁ'ﬂquLUU
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viuegradugusssu (Chen, Y., & Tai, H., 2021)
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wazaudnsaluntsvinnu egslsiniy yuuesain
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94319V IAUTIOULVDITUNAUIIUTENNT 1Y AU
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Usgn1sanving lusedun1snauseuunis
HanUIR ArsnIsivuanalnnsinaulas e
naaussauzvesiufiandsdnianisding (Graduate
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v aAaov

MeisuiivagUsrasdiite (1) iefnwiaussauglusnuvesninmulugraminssududiuesindeuous
(2) iitefny1UsEAnBa MUt Reuvemnenilugramnssutudauernderusud wae (3) iitefinyiAaw
fuitussgnisaussauglunutulssdndamnsufiinuveminnulugramnssududuoylndeusud
naustogeililun1siseaded Idun wilnauseduufoins S1uau 400 eu edesdiofliluninfususadoya
Huwvvasunw adadfildlunsiesesidoya loua Aranud Arfesas Anade drudeauuuinigiu wagns
AnduUsransanduiusvoniiosdu Tnasmuassiuioddyniadffisedu 0.05 nan1$3de nudn (1) seau
druanssourlunueglusgduan (r=0.557) (2) sefuUssAnsnmnisufifnuresinalugnamnssuiy
druerlvasusudeglusedunnn (r=0.611) wag (3) seduanuduiussenitsaussauglunuiudsednsaimn
nsufsRmilugraminssuiudaiueylndeusud fanuduiusogluseduiunans (r=0.219)

o

AdAey: aussousluny Ussdnsainnisuiany; geamnssuduadiussluasiueud; winauseauuiun
N13; gAaMNIINETUEUA LN

Abstract

The Purposes of this research were (1) to study the level of job competency (2) to study
the level of work performance efficiency of operator and (3) to study the relationship between
job competency and work performance efficiency in the automotive and automotive parts
industry. The sample group for this research consists of 400 operational-level employees. The data
collection tool used was a questionnaire. The statistics used for data analysis were frequency,
percentage, mean, standard deviation, and Pearson’s correlation coefficient, the statistical

significance level was set at the 0.05. The rusults of research findings were as follows: (1) the
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level of job competencies was at a high level, (2) the level of work performance efficiency in the

automotive and automotive parts industry was at a high level, and (3) the relationship between job

competency and work performance efficiency in the automotive parts industry was at a moderate level.

Keywords: job; competency; work performance; automotive; parts industry
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ANINELAL AN YA UDIQAFUNTTUEULUA

QAANMNTINYTULUA TUIEAI NFUVDIUTEN
LazetnIiieatostunmseaniuy Wamn nda vhnns
AR WAZIIMUIBETUELR FaunsuTEnSenda “HNEn
s08uA” (ghseworld, n.d.) uaﬂmﬂﬁqmammsumu
auﬁé’qmamquﬁqmzmumswamLLasU'%miﬁ?iLﬁ'msﬁaq
AUBTUINMLETLA RILANNSEBNLUY NARTUEIY
nsUszneu lUaudsszuusng q fiieades (SNECI,
n.d.) qmammsumuaum‘ﬁuLﬁwﬁﬂuqmammm
Alnaigalulanlundvessols A1 “oruousd”
(automotive) 1191NATWINTNAIT1 “autos” @
wlad1 “faled” warnIwIariuAII1 “motivus”
wladn “ipdeulw” wmnedseruninugiiduindeu
P8@Lee (Wikipedia, n.d.)

qmmwnﬁu%udfmmuﬂw?‘u,l,aznsmumswam

gRamnsIuTudususuivaslnedaiy
wdansdlussAuginawazaunsoutetulunaialan
Ioegediuse@ndnn Immwwﬁwﬁmﬁﬁuﬁamﬁami
dpen (Industrial Economics Research Division,
2022) lulgnisudndnisuusdnandu 3 seeiv
Toun Qmamzéﬁ’uﬁ 1 (Tier 1) FewAAszUVIULUA

nandsweulvigusznoueusudlagnss dranseau

v '
a a a I

N 2 (Tier 2) FandAnTudugosddlvigninszdiui 1

LazfHaAnsEAUT 3 (Tier 3) FandnTmgRunsodudau
ﬁugmﬁﬂﬁ;ﬁmﬁmzﬁuﬁ 2 (Broekman, et al., 2017)
wonnG SiEunsautalssiantudueeusaY
Fnvarnsldnuduiududuiuu (OEM) fiRnda
210159970 wasdudIumauny (REM) n3otudiunds
A38ImMUNY (Aftermarket) TilddmsugonueuvIe
NALNUNGINITIY (Broekman, et al., 2017) lng
iWunsineusuanuiinaiaiiaonndesiuunsgiu
anakazdaimunvesUsznaueugus wiausts
duasurinvznisaiuauaanmkazn1sinenuduiiy
ffoglusziugs suszuunsdadenynainsiiy
AUTTAULASUBIUIIENE Y LaznnsadIauNuTaIL
aussauzfianizizasmuiuwdsnuluragynig
Hae iesessunisudsdulunanalanuwazasieniny
Jefulugnamnssueueuding

uurldiunaznisiuAsuulauasgnavingsy
YIUBUA

gRAmN TN UBUAMALHTYNSUABULUAY
ﬂ%@ﬁwﬁiyiumimﬁww’wuq’muausﬂwﬂw GAE
Jazdes q intuluszerdunanswinluszesen
(Industrial Economics Research Division, 2022)
wiauAunswaualuladdify 10 a1 laun
grueus dutadousaludd n1siieun oves
g1uun wasulni nasldeuninugsauiu Jean
Usefivg Audnanstayafuiaznisiinsevideyady
nsUfduiussenineauiuiedeadng vasledoya
nsaseinganulid uazdumesidnassnds (StartUs
insights, n.d.) n1sidsuulasnanildnane
qmmvmﬁu%”ua'aumusmﬁ Tnenudesn1sdy
drumdesusenvanas vasfinudean1studay
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didnnsednduazuunnesiivuilduiingetu

LUIAALNEINUANTITOUL

= [

aus30Ug (Competency) MuNea AMANYLY
GangAnssuidunasnainanmg sinwe Annuannsa
uazAudnuzdy q Mvlviyanaaansaaienadiy
Iglaauniniiousinanudy q luesdns (Office of
the Civil Service Commission, 2009) w388 nilemnils
aussoue fie Anug inwe uazaadnvazisudusde
M3vhuresyanaliUszauradIsagInIuInIgIu
waly (Saenthong, 2003)

29AUTENAUVRIANTTOUEL
aussauziIouiadiounvniudeifedoy
Aneaiiutazuediifiunanuifnues McClelland
(1973) Taduiinoniuldusznouseanuiaiy
wilauaginwglunsiau vasfiduiivediiugs
Hudulvguesguiudszneudenudnumrdin
yAna N15UsEENAlY N3 auskaranIunisalsing
9 57u89nad159 (Provincial Waterworks Authority,
n.d.; Office of the Education Council, 2019) 83A
Usgneuttamuniidenlefuuasdomiannaiugiuly
iielviyanatiaussausfiauysal anunsaufiRanuls
agadiuszansanuazUszaumnudusalunisineny

UssLnnvasaussaue

ausTnUzAINNTTMUNATAIEUTELA VAN
yunesTiumnainaity il

MSIMUARINAN MY (Ban Sai Subdistrict
Administrative Organization, 2024)

. aussouzdLyana - Auannsody
ANWULLANITVDILARZ YA

« AUTTOULINILIIU - Anwannsafisundy
dwsunsuURnuanizeu

- ANTIOULVDIDIANT - AINUAINNTOLABTIN
YBIDIANTIUNITAN LU

« HUTTOULNAN - mmmmmﬁugmﬁéw Aty
HONITNNNU

» aussouglua - ANERnsalunSUSUR

wihfinuanusuRnYeu
msunaunsinlulgluesans (Provincial
Waterworks Authority, n.d.)
. FUITOULAMNANWNTAUSA - ANUAINITO

v '
=

fugruAnnauluednsfedl

« AUTTOUZAUANLNTOLIONITUIIS - A
a'm'1iaﬁm%’ug}’ﬂﬁﬁ’aqmszﬁuﬁmﬁwmu%ﬂu

« AUTTOULAIUAINITOVDINUILIIU - AN
mmsaLawwﬁqﬂmﬂﬂumawmmmé’aaﬁ

« AUTTOULAUENITOVDIR U - AU
annsafisndudmsusunsnuane

UsglorduoIn1s91uunusslAnaussous:
MsuvsUssnmaniithelfesinsaunsasmunuas
WAIUENTTOUL LA 881 NLNZAUMIUANUADINITUAY
USunfiunneneiu

AMNAIAYVDIANTIOUL
aussauziinudfyed19dedoosdnsly
4 Uszmsudnanud Insorn, et al. (2024) Iaseyld
fo luedesiielumaidenlosgsmandvososdnsitn
fumsuimsninensyana daasulmianisimu
ANEINIsavesyAaInseglussuuLazdifianig
Afaau Freivununssiunginssulunisiiey
flosAnsmanisainyaainsidegredaau wazidy
FINFIUAAYVBITEUUNITUTHIITNTNEINTUARD b
ARG FaNTATIN NSRRI M3UszdUNanIsUuR
91 UAEATNARLANA MU Tedsnase
U5An3n1mlausILv0909ANT

wunAneafuUsEanSamn1sUf iRy

UsgdnSam (Efficiency) Maunedis Anuanuse
FvlAnnalun1sau (Royal Society of Thailand,
2011) ¥soAuaINsatuN1SURURIIUA NN
fvae1uiinue (Sichanungshu, 2017) yonani
Uszansamsamuefenisuimsdanisfiannsoli
wadndgeanlagliminennslitiesiian (Prachyapruit,
2010)
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aeAUTEnaUvasUsEANSAMnlunsU Uy
paAUsENaUveIUsEanin1nlunisujun
NUAUUUIAAYDY Peterson wag Plowman (1989)
Usenaundy 4 audidy laun ANAINYeLeIY
(Quality) fideEusoneUALe IR BINISTBIN
Hudnuazy g usnishaeg19qua1 Usuinenu
(Quantity) fifsaanadaafumIuAIANTIw8d83ANs
nan (Time) Atz auuazudiaiameluimun
uazATlddne (Costs) Arpefinsliminensegraduei
ssanfunuuALRNNARE ULMLESER B3AUTENDUR
?%UizmiﬁLﬂuf]a58??’1ﬁﬁyﬁﬁmumsﬁwizﬁm%mw
YeIn1sUHURNUluBIANS

AULANA19ZAIUTTANSANAUUSEENSHA

Useansnw (Efficiency) Wiufl “nszuinnns”
#3935n159191u8ANLANAT TdnSwensdee el
AN v3BlThaILAE AU uaE1NvEaY

UsyAnsua (Effectiveness) wiufl “wadns”
w38 “Aud159” vaamsandunuiiussgvuneg
ﬁﬁ%ﬁﬁ%@lﬁi (Naval Secretariat Department, n.d,;
Saowakhon, 2024)

AMUFUNUSTENIaNTIau TuauuUsLaNS AN
n1sUfUAU

amiauﬂummmsUssﬁm%mwmiﬂﬁﬁ’amu
Janudunusiinelvesiuegnalnatn lngaussauy
I o o @ a1 | a a a wa
Wudadudrgyidsmanadszd@nSainnisudfiau
YDINUNIY

AYUTUNUSITINg 8]
WUIAAYDY Harrington Emerson (1992)

a a a

Wganun1syinaulriuseansaniianuwsulesiu

£ |

aussouglunulu 6 Auddgy laun Aunmvasuy
Adutusuanssaurfuaug vinws uazanudnuay
diuyana ANTUIwATAdNAINTaluNITSEU
sufiduius fuanssauzAuauiuaznsRa
ALY ANLEINTaluNTUTUF AU fuaNsauy
sfunsUSURLaE TS INAUERY Anusuie

o s

YRUNAUNUS NUFNTTOULATUAINUSURAYDULATNIT

fausu e delosduiusivaussaus
MWNIRRILILEEUTUUTIU kagnslluywe duius

=) D¢

duusAvaussougauLyveduiusLagn1sdeans
Emerson, 1992) aauiiesleamariuanslifiiiugi

—~

aussauzvesynansiiuladoddgyiidmalaonss
saUszaninmlunisujifau

aruduiusTuuunvesgaanssududauesiva
YIUBUR

Tugnaminssutudiuegindeusus aussouy
Tusurssninauiinnuduiusfuuseansainnig
iRty 5 Gfddny laun aussauziuanug
uazerudlalundn Susifidmadennnmuosdudn
ndn sussouzeuinweslfiaiesdnsuazgunsald
ANaRaUSHNIMULAE AT TUNINAR ENTTOULAUATS
AIUANAUNWIAIHALALATINDATAMINY FLTIAUY
FunIsTanIsnsTuIuNISHAnTidenasnealdselu
NISHNAR LazaNTIauzAIunIsUSUAIsaImnalulad
Tmifdenadouszansaiwnisufiacnulunimey
AuduiuSmaidaenadesiuuuiAnesiUssnou
99UsEaNTN 1MUY Peterson thag Plowman (1953)
fsznouMmenunMYesy UTnaeu e uay
Ald91e TnsaussausuRasauaINanaUsEansnn
asvhaludiffiuansetussidonlosiudussuy

AT IMIBKaZN1TRAILANTTauLTugRa1NTTY
Fudaueslnderueud
gnamnssuTudIuerlvas ueusi Sy
Aruiamedidglunisimuiaussauswineu
duilesnannsdsusiugeuoudliiin Sevinl
AufeINIsT AT Bt UA A ALanAT Vs TRy
Fosn1stududidnnseinduazsyuuliiniiugy
(Industrial Economics Research Division, 2022)
uananil FeuszaudgminisviniaauyaaInsia
Anusvineeaunaluladeusudadelvd laeanis
wAlulag CASE (Connected, Autonomous, Shared,
Electric) (La-ornual, 2020) $2484N1501AkAAY
Tassasrsitugrudunsifouasimunelulsyine
Immawwz@ué‘i%’aLLazmaaummgm%uﬁaumuwﬁ
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adelal (Industrial Economics Research Division,
2022) waznsilasunlatednnnisivewnalulad
Tugpamnssueueus davalininaudessinu
aussouzwazUsudiag1esaiiionfiosesiuniny
WasuwUaaranan

KU TNAIUIFNTIOUL

nanIsTmLIaNTInueLiefuiladualy
vhmelugnamnssutudiuesndeususiussnoude
5 wwnddgy laua Maiaundngnstineusuanie
nasumaluladeusugadielnl nsdauasuausu
fosyniunngnavngsu an1dunsiny wagniie
nuaaszlunisiwuindnansuazlneusuyaaing
nsatuayunsIdsuasiaumalulaguaruinnssy
mMsfaLnszuUNsinnisauslussdnsiiiesiusiu
WAZINELNIAIINS WagnsdaasuTausIIUNSSeus
wagMsRaLAUeIREseliles wummamaiasdae
Tifgmamnssutudiugusuianunsaimunausnue
yasyaansliniouunsidsuuvasnaluladuay
AudeINsvesmaIniiiUdsuntasiy Tnsianiznnsg
Wasuskulugeuesudliiiwazmeluladouousd
PRDRIE:

NAULUIAANISIVY

unagy
AUFUNUS senT1vanssougluauiy
Uszdnsnmnisuuinuveminanulugaairngsy

v
a |

Fudrnezlnasiueud TanuddyegeBaioniny
9g59ALATANAINTAlUNTWY s TUTBtR3ANTlUYA
flgnamnssueueudindaundsyiunsiuasuuda
adilng)

aussourluaiu Jasznausieninug sinue
wavAudnvurdIuyAAa danuduiuslnensaiu
UsgdnsamnsuuRnu ﬁgﬂuﬁmﬂmmwmamu
Sy na uagalddng lneanzluuiunves
gnaminssutuduey ndenueud Sehdundgiuns
wWavusiluggneusudliiiuazimaluladeueusd
GHEINE
mMafwnaussaugveantinaulugnavngsu

v
a |

Fudruerlnasueudindudsddyuazsnduegia
84 Inesasonduausaniionnynaadiu wanass
n11ARRaIMNITY kavan1dun1sAne Tunissau
futuyaanslvilaussousfiaonndesiuaing
FoansuazniaiUdsunlavosgnaivngsy ilolfia
Usgansnmnisufuaauiazdnanuaiuisalunis
wtsduresgaamnssutudiuey s udvos
Ussinalneluszezen

dussaulunisufinau
1. AuUAUT

2. uinee

3. NUANANYIIY

Uszandnmnsufineu
1. AuANNMTUN15Y197U (Quality)
2. $MUUSHIUVBIU (Volume)
3. punalun1su{usnu (Time)
4. pnualeanglunisuisanu
(Cost)

AW 1 NTOUKUIAAAIINGUNUS 52T NaUTTOUS [UIAUYSEaNEN NI TUJURI Y
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350 HUN157I8
n1539elunsell un1siTedausune

¥
a

(Quantitative Research) fidunoulun1side dail

1. Amuadguide-Anuiteyaiisidu
aussouzhardsednsninnisufuRauvesndnau
lugpamnIsueueus

2. MUMUITTUNTIU-ANWING 1Y bUIAR Uag
MmATeARnTuiodnvilasside

3. pENUUUMTITE-adansouuAnitely
wuamslunisaniununazaautlyniidy

4. a¥randesiledde-Wanuvuasuniui
ATOUARNAIMUTIUNTBULWIAR LaTATIAADUANAIN
fheAn 10C MnETermey Taeyndedial 10C gandn
0.5 wansitanunsainlUlgle

5. Wiusausndeya-Ussaruaunudag
gnamnssuiiedauuuasunuiludingusogng

6. WA nvoya-lgTanadainTEvveya

ayduazeiunena 3vNT1e9UHan1TIvY

Usgynsuaznguaiagng

Usznnsililunside fe wiinnusediuUfoa
N13AUEIUBUALUANIUUTENOUNNT EAAIMNTTUEY
suduariudueyvasusudluiufinasygofiy
nangiueen

nqusegsillilunsideadsd Ao wiine
AUEUEUALUADIUUTENBUNITENAMNTIUY TUEUA
uartudueyIndeusus walAsvsRafimunnAny T
90N (YaU3 52809 AiTUNT1) 91U 400 AU AAUA
Tneldansranlsenund (Yamane, 1973) fisesuaany
desiu 95%

w3nsiiofldlunisise

1. uwuaounwiiiideianntunufudeson
fildanaisnumuissanssy uazuideiiiisides
Tagthdamnuanusuliianumgauty o
LAZNTBULWIAALUIWIRY

2. {ifothinSesioddeluliigiderve Ussiiu
ANNNLABTTIAIAINAEAAGDY (I0C) T¥NINe
dovmitudasian udUiuussmufiuugl

nsNUIIUTINTOYA

msiuTusudeya fdesyhnsfiurius
Toya lusaunan HesuiAu w.a. 2567 lngaiiiu
MImutuResng 9 il

1. vinidedeveaun1nNAUL MUY
WAZRAAIINTTU

2. dantlsdauavwuvasuaiuludediay
gnamnssun1Anzueen 4 wis (nalnd, oungdi
vay3, Dunes, Baiisuduesa) rudhenineinsynna

3. MIULUUADUAINKUULANEINAINYABINT
Fruprususiluaniulsznaunisiudueylug
g1ueud IR1519n1311MUANGUAIDE19Y0IN1LS
g1 (Yamane, 1973) agldnausegnadildluns
Anwnsstl $1u7u 400 Ay

4. nyaeuaNNaNysaivesdeyauaziily
AATILYIN9ERR
saanldlunsiinszidoya

MIMA1AAA uazAferay NsvIATLRdY
LagnsMArE UL BAULINATEIU LAENITMIAERR
AneiedulssAvianduiusuuuiiioddy
NAN13398

1. nanTIATIERYeyadiuyAna

Han153LAT1eYUadediuynnavetynau
WUUABUANY AD YAARTIIWIN 400 AU 1AETUUNATY
WA 018 EAUNISAnYT Ussaunisallunisvitau
Tnofifeinseildaadfidmssamn fo Aradnud
wazAndouay Wl namslasziteyaiieafuteya
AnudnuuzdLyanalunsAnuedel daulvgduine
wes Aniluseway 55.3 eglugateny 36-45 Y Andu
Sovay 48.3 dszAunsfAnyl seAuUSeyges Andu
Jegar 38.0 waziiusvaunisallun1sviiauuinnin
10 ¥ 9uly $ovar 46.8

2. nanTIATIEdeyasyavanssauyluny
VBINUINIY

Tunsfinuiteadsdszduanudaiiuie
AusgRuanssaugnsUfURnuveIninaunsalfing
gramnssutuduerlvdsusud lnsmatdesas
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1%
5] ¥ [

Aady AdenuuiInsgIu wudn seauan laaed AuaudnyMe fiuvinye kaga1uaug

Antufeafvaussausn1sUfURMuYeIMinY  auddu femsis 1
Tngsiegluseauinn uazillofnsanaiduaudeiy

A1379 1
LAUAIINANTUALITUANTTaUENITUURIUYaswdneulne sauuas s 186 14

aussouzluau X SD STAUANIIOUY
1. PUAIUT 3.49 0.82 Uunan

2. puviney 3.78 0.94 1IN

3. AUAANYMY 4.43 0.61 1N

37U 3.83 0.63 NN

2.1 wan1siesissiienivanssaurluy  Autuneunszuiuniswanluesdng dauinugiu
=

' v

a

ATUAINFVOINTNU WU seiuANAmiuies  Senasednsluaienisnaniinanuiiugiusedu
Auaussauglunuiuauivemadnay lngsiwey  diuusiazyiinveterlnasueud fan1se 2
Tusgaudiunans e 3 dwuusn laun dauiifes

A1379 2
ANAALLAL AU TEUVUNINTTINYNTEAUAIINAATIUNEITUaTTOUE [T 1A 1T VO IW NI TU

#i aussauzluudiuadug X SD  FTAUANIIOU
1 fienudiuguiludususudaiolvl 3.39  0.85 Urunana

2 dAUSnamAlAAUIAINSTUNSHERN 3.34  1.10 Urunang

3 illF’]’)’]S-J%LﬁlEl’)ﬁU%u@]auﬂ’ﬁBU'JUH’]'ﬁﬁdaﬁiuadﬁﬂ'ﬁ 3.96 0.89 110

4  fianufiusudesdudiuusazvinueserlndsuoud 356 0.97 110

5 ﬂm’mé’ﬁug’nuﬁaqm%aﬁ'ﬂ'ﬂumaﬂﬁwﬁm 3.70 1.08 11N

6 ﬁﬂ':rm:'ﬁf“"1umﬂiuiaﬁﬁﬁﬁmﬁaminﬁmﬁu 340 1.01 Urunang

7 danuimamailaniunisdeuings 3.10 1.15 Ununana
523 3.49 0.82 Udrunang

2.2 wamshenghideifvanssouglunn  tureuniandald fanuarwnsolunisldgunsal
fuiinvzaeanidnay wuln sefuanuAndiufes  e3eallevdinfig o warlinrwanansalumsufiRaeu
Auaussauglunuduinvgremdney lagsiwey  AWIIRSTIIVITNSIUEUR F9A1519 3
lusgauun Tag 3 drruusn lawd @a1unsadndau
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M1919 3

ANRBIUAZAIUTINUULINTFINYOITZAUATINANLTUAY N UFUT T U9 A IuinYeveanneIY

# aussauzluaudurinee X SD  SZAUANTIAUZ
1AUENN50TUNITATIVEDUAMN TWAUAN 352  1.16 11N

2 daruanunsalunisuifnuniuinassuwivnane s 360 1.05 11N
BUuA

3 aunsadadfutuneunsranld 3.76  1.08 11N

4 denuannsalunisldounsalindesdioviinsinaléd 3.63 104 11N

593 3.78  0.94 11N

2.3 namsieneiiieaiuaussauslunui
AN WUYYRINITNIL WU SEFuANAALTIULLALY
fuaussaurlunuiuausnyuzrminmu lne s
agluszauunn Ty 3 drduusnlaun daunsentn

f13149 4

lupunmuesn1sndn Insliainusiudleduiiiou
Jruuieanudsalunu waziianusuiaveauly
URNBANIUATNUALIAT AIA15S 4

ANAAEULAL AU TEUUULINTTINVOITEAUAIIUANTUNE I VT TS OUE [Ua 1A TUAE N WaUE VoI lnI U

il aussauzlunudiuguanwuy X SD STAUANTIOUS
1 Hassvrussaludvndn 438  0.74 11N

2 dAAnuAnassETsa 4.08  0.80 170

3 finislienusaudiefuiiousuawiionnudnsalusu 4.43  0.68 110

4 fnsusudlddnduanunisaindutlynildidusdned 438  0.69 170

5 fanunsziiedesulunundsildSuuauning 439  0.69 110

6 fanuaziBensounavlunuiionuvasadelunisndn 437  0.69 170

7 danusudsveulununaaniuniruaan a42  0.64 170

8  HAunszrtnluAMAITNUDINITHER 4.50 0.64 uniian
52U 4.43 0.61 N

3. HANITIATIzRIERUALAATIUAEIU
Usgansamlunisuinu

lun1s@ne1ideadedl szduaufniy
AeafuseduuseansamnisuiiRnuresmiingmu
ﬂizﬁﬁﬂmqmmmiiuﬁ?juudauazlmimuauﬁ 1A

ASosar ARy ALTEWUULIATEIN WU SEAY

a 3 a [ a a a va
AuAaLTULAgIfuUsEaANS A nlunsU iR
lagsiueglusyauuin uazillefiansunsiedes 3
o w S o v o o &
arduusn Aleazuuulusgivlnaiu fdell Ae
AruauAInlun1yieu aunatlunsyjuReu
AuUIIIUR I kagsnualdInelunsu iR

AIAI519 5
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M1919 5
agusyaunIuAMTUAg T UYsEansa mlun1sufuaaulne siuusasd1u

# Uszansnnlunisugufeu X SO UszAnsSam
1 auaanInlunsiienu 4.35 0.63 u1n

2 enudiuuwesu 4.26 0.61 el

3 aurantunisuunau 4.33 0.60 u1n

4 guetganglunisuginanu 4.12 0.73 u1n
37M 4.24 0.61 1N

3.1 wansiesiziiieddulssdnsamly  lawn msujiRnulduasgiumuiinimun UfiRnu
n1sUfURNnuAIuAunInlunIsIL WU seau Leed RlAaNINASIHNNNIATEIY warau1saUfun
AuAatiuiigafulsednsninduaaninly  ouldedrigndemiutuney fam1sne 6

n13veu Teesawedlusegduann lag 3 d1dunsn

A139 6
ANRASUAZA U TEUUULINTFINYDITEAUATINANTIUAS T UYsENEa MY n15UfUG A Ran Ty

REL/INRL

i UszandnnlunisujdReuduamnnlunisiinu X SD  Uszdndaw
1 vhuannsaufiRelfessiinunmduiiveniu 4.27  0.71 11N

2 vhuaunsaufiRnuldesugndesmutuneu 4.35  0.67 iy

3 vihudduienwdulydmeanussuiesatidianmunin 430  0.72 iy

4 nsujtReuvesiuldunnsgiuauiidmun 438  0.69 11N
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Developing Data Handling Guidelines for Open-Source LLM Training in
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Abstract

This study examines the application of Section 37 under Thailand’s Personal Data
Protection Act (PDPA) to the training of open-source Large Language Model (LLM), a context often
characterized by decentralization and limited institutional oversight. Beyond doctrinal and comparative legal
analysis, the research incorporates semi-structured interviews with open-source Al developers in Thailand
to ground legal findings in real-world practices. Drawing from structural risk analysis and practitioner
feedback, the study proposes a conceptual framework for LLM-based data handling guidelines. The
framework presents a modular, role-sensitive approach accompanied by practical tables to assist data
controllers in operationalizing Section 37. Designed to support resource-constrained environments,
the proposed guidelines aim to support legally compliant, scalable, and responsible development

of open-source LLM in Thailand.

Keywords: Open-Source LLM; PDPA Section 37; Data Handling; Data Security
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Introduction

In recent years, the development
of open-source LLM has expanded rapidly,
enabling broader access to advanced artificial
intelligence capabilities. However, this open and
decentralized development approach also introduces
complex data security challenges in relation to the
collection, processing, and handling of personal
data (Manchanda, Gupta, Majumder, Shridhar
& Vig, 2024).

Although open-source LLM are rooted
in technical design, their ability to process,
generate, and potentially leak sensitive
personal data requires an interdisciplinary approach.
Legal-ethical scrutiny becomes essential in
jurisdictions like Thailand where data protection
laws are still evolving in response to emerging Al
risks. In Thailand, the Personal Data Protection Act
B.E. 2562 (PDPA) (Royal Thai Government Gazette,
2019) serves as principal legislation for safeguarding
personal data, with Section 37 imposing specific
obligations on data controllers to implement
appropriate technical and organizational measures.

While Section 37 articulates a
comprehensive framework for data
security, translating its general principles into
operational practices remains a practical concernin
open-source LLM projects, which are often
developed by individuals or small teams
operating without formal institutional support. Similar

challenges have been observed in the Al

&
g % g

governance context, where high-level principles
such as trust and accountability, as recognized
in frameworks such as the OECD Al

Principles (2019) and UNESCO’s Al Ethics
Guidelines (2021), face implementation difficulties
in decentralized or under-resourced environments
(Singh et al., 2024). Open-source initiatives often
lack formal governance structures, increasing the
risk of unintentional data breaches, insufficient
documentation, or unclear accountability.

While Thailand’s PDPA is the primary
focus of this paper, the challenges it poses are
part of a broader global tension. Around the
world, privacy laws such as the GDPR in the EU,
CPRA in California, and similar frameworks in Asia
have raised questions about how decentralized,
open-source Al development can meet compliance
expectations without formal legal infrastructure.

This study addresses these concerns
by evaluating practical compliance challenges
under Section 37, synthesizing global and local
regulatory insights, and proposing a context-aware,
stage-based guideline tailored to the realities of

open-source LLM development.

Objective

This research aims to develop a practical
and context-aware data handling guideline that
operationalizes Section 37 for open-source LLM

training in Thailand.
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Literature Review

1. Legal Frameworks for Data Protection

The GDPR, CCPA, and Thailand’s PDPA
establish clear and robust foundations for data
protection, including principles of consent, data
minimization, and security safeguards. Section 37
of the PDPA articulates specific duties for data
controllers.

However, the core challenge in
open-source LLM training lies not in the law itself
but in its operationalization across fragmented
development stages. Failure to implement
safeguards at one stage can compromise
compliance downstream, making it difficult to
maintain the level of protection envisioned by
legal standards.

2. Al Governance Standards and Technical
Guidelines

Al governance standards such as the
NIST Al Risk Management Framework (2024), 1ISO/
I[EC 42001, and the OECD Al Principles (2019)
recognize the full lifecycle of Al systems and offer
structured approaches to risk management, documen
tation, and accountability. These frameworks are
conceptually aligned with the goals of data
protection laws and offer valuable guidance.

However, their application often assumes
formal governance structures and organizational
resources. In open-source LLM development
within the Thai context. These standards require
contextual interpretation to avoid disproportionate
burdens on developers. Adaptation is therefore
essential to ensure that safeguards remain both
effective and feasible.

3. Case Studies in Open-Source Al
Compliance

Case studies such as BLOOM (BigScience
Workshop, 2023), Flowise (Dark Reading, 2024),
and LessLeak-Bench (Zhou et al., 2024) highlight

recurring risks in open-source LLM development.
These include challenges in dataset traceability,
exposure of sensitive data through insecure
deployment, and benchmark contamination.

This study examines such cases to identify
critical vulnerabilities across the open-source
LLM lifecycle and to inform the design of a
context-specific compliance guideline under
Section 37 of Thailand’s PDPA.

4. Implementation Realities from Interviews

To verify and localize the risks
identified in case studies, interviews were
conducted with open-source developers in Thailand.
While most participants were aware of their PDPA
obligations, they faced practical challenges in applying
safeguards due to limited tools, unclear processes,
and constrained resources. Several participants
emphasized the need for context-aware solutions,
including simplified documentation templates and
lishtweight tools tailored to real-world workflows.

These insights confirm that awareness
alone does not guarantee legal compliance.
Without adaptable support structures, even
well-intentioned developers remain exposed
to compliance risks. The interview findings thus
provide critical grounding for designing a modular
and locally relevant guideline that aligns with
Section 37 of Thailand’s PDPA.

Despite growing attention to Al
reculation and governance, existing literature
provides limited guidance on how individual
developers or decentralized teams can
practically comply with Section 37 of Thailand’s
PDPA in open-source LLM ftraining. This study
addresses this gap by integrating legal analysis,
technical standards, case evidence, and local
interview insights to develop a context-sensitive

compliance guideline.
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Conceptual Framework

This study proposes a conceptual
framework grounded in the principles of
compliance-by-design, aiming to translate the
abstract obligations of Section 37 of Thailand’s
PDPA into operational strategies suitable for
decentralized Al development.

The framework consists of four
components: (1) Role segmentation to clarify
accountability across development roles; (2)
Risk tiering by lifecycle stage to identify phas
e-specific vulnerabilities; (3) Contextual legal interpre
tation to align PDPA duties with project realities;
and (4) Scalable safeguards to support proportio
nate compliance based on model purpose, data

sensitivity and local development practices.

Methodology

This study adopts a comparative
qualitative methodology to explore how legal
obligations under Section 37 of Thailand’s PDPA
can be operationalized in open-source LLM
development. This approach is appropriate given
the interpretive nature of legal analysis and the
need to contextualize compliance practices across
diverse development environments.

Data were collected through three
sources: (1) Doctrinal and comparative analysis
of legal instruments and Al standards (e.g., PDPA,
GDPR, NIST Al RMF, ISO/IEC 42001); (2) Case
studies of open-source LLM projects (BLOOM,
Flowise, LessLeak-Bench); and (3) Semi-structured
interviews with Thai developers directly involved
in data handling or model training.

The data were analyzed using
thematic analysis to identify recurring risks and
developer responses, with themes mapped to the
open-source LLM lifecycle to inform guideline

design. Trustworthiness was ensured through

triangulation across legal texts, case studies,
and interviews, along with reflective participant
validation.

This study hypothesizes that developing
supplementary data handling guidelines or future
semi-automated tools tailored to open-source
LLM training will enable individual developers
and small-scale actors, as data controllers, to
more effectively implement the security measures
required under Section 37 of Thailand’s PDPA.
By transforming abstract legal mandates into
accessible practices, such frameworks can help
overcome compliance barriers in decentralized

and resource-limited Al development contexts.

Population and Sample

The sample included six participants, which
was determined sufficient based on the principle
of thematic saturation. Participants were selected
using purposive sampling, with inclusion criteria
as follows: (1) active involvement in open-source
LLM development within the past two years;
(2) direct experience in data processing, training,
or deployment stages; and (3) familiarity with the
PDPA or comparable data protection requirements.

This sample size and selection
strategy aimed to balance depth and diversity,
capturing a range of developer roles, project scales,
and implementation practices within Thailand’s

open-source Al landscape.

Research Tools

This study employed two primary tools.
First, doctrinal legal analysis was used to interpret
statutory obligations under Thailand’s PDPA, while
thematic analysis was applied to Al governance
frameworks and case studies to extract recurring

risk factors and mitigation approaches.
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Second, the interview questions were
designed based on supervisory guidance to elicit
developers’ experiences regarding three core
areas: (1) challenges faced during open-source
LLM development, (2) strategies used to address
those challenges, and (3) unmet compliance
needs. The protocol was reviewed for clarity and

contextual alignment before use.

Data Collection

Data was collected between January and
June 2025 through two methods. First, a literature
review examined relevant legal provisions, Al
standards, and case studies to identify theoretical
risks and best practices. Second, semi-structured
interviews were conducted online via video
call, phone call, and written responses with six
open-source developers. Participants were
selected based on their direct involvement in at
least one stage of the open-source LLM lifecycle
to ensure insights were grounded in real-world
compliance practices under the PDPA.

All participants gave informed
consent prior to the interviews. To maintain
confidentiality, all identifying information was
anonymized, and data was securely stored

throughout the research process.

Data Analysis: Core Obligations of Section 37
of the PDPA

Section 37 of Thailand’s PDPA outlines
comprehensive duties for data controllers,
including the implementation of appropriate
security measures, maintenance of data accuracy,
breach notification, and oversight of third-party
processors (Royal Thai Government Gazette,
2019). While these requirements are clear in
principle, their application in open-source LLM

development requires contextual interpretation

in settings where roles are decentralized and

resources are limited.

Practical Risks in Open-Source LLM Training vs
Section 37 Protections

1. Data Collection: Scraped datasets
often contain personal data without verified
consent (Wang et al., 2024). Although Section 37(1)
prohibits unlawful collection, applying this
provision to retrospective consent verification in
large-scale datasets poses challenges.

2. Data storage: In decentralized
projects, shared drives or cloud platforms are often
used for collaboration. These introduce risks of
unauthorized access if encryption or access logs
are missing. Although Section 37(2)- (3) requires
encryption and access control, it offers limited
technical guidance when personal data is later
embedded in model weights (Ayyamperumal &
Ge, n.d.).

3. Pretraining & Fine-Tuning: These stages
can unintentionally embed personal data into
model parameters when public datasets or
third-party pretrained weights are used without
sufficient filtering (Carlini et al., 2023; Singh et al.,
2024). Section 37(4)- (5) governs lawful data use
and deletion, but enforcing these duties becomes
difficult once sensitive data is internalized by the
model.

4. Deployment & inference: Open-source
LLM can generate outputs mimicking real
individuals or leaking data via adversarial prompts.
Section 37 imposes general security duties but
does not clarify enforcement at the inference
stage (Royal Thai Government Gazette, 2019).

This study distinguishes between model
developers, who train or fine-tune models, and
model deployers, who release them via APIs

or applications. Each role carries distinct legal
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and technical responsibilities. Developers are
expected to implement pre-deployment safeguards
such as output filtering and watermarking while
deployers must oversee user interfaces,
access control, and usage monitoring. By
interpreting Section 37 through a role-based and
stage-specific lens, this paper aims to operationalize its
obligations within decentralized Al pipelines.
In doing so, it supports the application of
“appropriate measures” in environments that

lack centralized oversight.

Evidence from Case Studies and Interviews

1. Data Collection and Storage

The Flowise incident revealed how weak
storage protections in decentralized tools can
expose sensitive data, as demonstrated by
unsecured vector databases lacking credential
checks (Dark Reading, 2024). Meanwhile, BLOOM,
a 176-billion-parameter multilingual open-source
LLM developed by the BigScience Workshop,
encountered challenges in fully tracing data
provenance and ensuring consistent consent across
its globally distributed contributions (BigScience
Workshop, 2023).

Interview insights from six participants
revealed that four out of six emphasized storage
and dataset concerns as a primary compliance
risk. A data collector working on a legal chatbot
reported using only public court rulings, which
minimized PDPA risk and eliminated the need for
extensive data cleaning. However, they noted
that other projects often substituted personal
information with mock data to reduce liability.
A model trainer described using Vaultwarden, a
secure vault platform, to protect sensitive data
files when working with collaborators. These
responses illustrate how developers’ roles and

resource availability shape their data protection

strategies during collection and storage.

2. Training

Three out of six participants discussed
training-stage risks, particularly those inherited
from upstream datasets or base models. A model
trainer explained that although their dataset had
been verified and cleaned, they had encountered
other open-source base models containing
embedded personal data, which could
introduce PDPA violations even when fine-tuning was
compliant. A data collector highlighted that
hallucinations often stemmed from noisy or
unfiltered training data. These findings
underscore the importance of both dataset
curation and understanding model provenance
during the training stage.

3. Deployment

The LesslLeak-Bench study demonstrated
how evaluation benchmarks can be unintentio
nally contaminated by training data, leading to
privacy leaks through model outputs, and empha
sizing the need for traceability and monitoring in
post-deployment phases (Zhou et al., 2024).

Five out of six interviewees raised concerns
about deployment-stage risks. An enterprise Al
trainer noted threats from insider misuse and
recommended access controls and auditable
outputs. A data cleaning specialist stressed
the need to guard against external attacks. A
participant in Al system governance highlighted the
high cost of retroactive data deletion, suggesting
tools such as OneTrust. Even an endpoint user
adopted safeguards, using mock data in prompts
to avoid memorization of sensitive information.
These concerns show that deployment risks span

across roles and require targeted safeguards.
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From Hypothesis to Practice: Comparing
Expected and Actual PDPA Risks in open-source
LLM Training

While early legal analysis anticipated
that decentralized development would pose
compliance challenges under Section 37 of the
PDPA, interview findings confirm this with added
nuance.

Legal concerns around consent and
data protection were broadly confirmed in
practice, though the severity of risks varied across
projects. Some developers encountered
delays in implementing deletion systems due
to limited resources, while others worked with
anonymized or public domain data where risks were
minimal. In storage and pretraining, tools such as
credential managers were used in some cases,
but automation for enforcing user rights remained
limited. This highlights that while encryption
supports confidentiality, proactive filtering
and minimization at the collection stage are
often more feasible than retroactive deletion.
During fine-tuning and deployment, some projects
required manual filtering to address personal data
exposure, whereas others operated in low-risk,
internal-use settings. These patterns suggest that
rigid, one-size-fits-all compliance measures may
overburden low-risk projects, and a risk-tiered
approach would better reflect the realities of
open-source LLM development.

Overall, the interviews support the
thesis argument: Section 37 provides a strong
foundation, but developers need practical,

role-adapted tools and scalable guidelines.

Comparative Analysis of Legal Frameworks
and Technical Standards for Open-Source LLM
Governance in Relation to Case Studies and
Real-World Insights

The legal frameworks such as Thailand’s
PDPA (Section 37), the GDPR, and the CCPA
provide foundational obligations for data
protection. These laws define principles such
as lawful processing, data minimization, access
control, breach notification, and user rights
management (Royal Thai Government Gazette,
2019; European Parliament & Council, 2016;
California State Legislature, 2018). While they
differ in scope and enforcement style, all
three frameworks aim to uphold privacy and
accountability in data handling across the Al
lifecycle. Their strength lies in setting normative
baselines and rights-based duties for developers,
processors, and platform operators.

To translate these legal expectations
into actionable steps, global and national
organizations have released technical standards
and governance guidelines. The NIST Al Risk
Management Framework promotes layered
safeguards and continuous monitoring; 1SO/
IEC 42001 provides system-level governance
protocols; and the OECD Al Principles encourage
transparency and fairness across Al use cases (NIST,
2024, BSI, 2023; OECD, 2019). In Thailand, TDPG
3.0, PDPC guidelines, and ETDA’s Al Governance
Framework mirror these values by recommending
ethical Al practices, proportional safeguards, and
risk-based security planning (PDPC, 2022; ETDA,
2023). These standards serve as bridges between
legal rules and technical implementation, helping
developers understand how to meet compliance

obligations in practice.
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However, most of these frameworks
assume centralized governance, formal oversight,
and clear lines of accountability. This condition
differs in open-source LLM development. For
example, the BLOOM project, a multilingual LLM
developed by hundreds of volunteers worldwide,
struggled to uniformly verify data provenance or
ensure informed consent across its distributed
dataset contributions (BigScience Workshop,
2023). Similarly, the Flowise incident revealed
how the absence of centralized deployment
controls can result in credential-free access to
sensitive vector databases (Dark Reading, 2024).
Interviewees also confirmed these structural
gaps. One participant noted that internal misuse
remained possible even in enterprise deployments,
while another emphasized that decentralized
teams often lacked retroactive data deletion
systems or budget for tools. A data collector
mentioned that while their own legal chatbot
used reliable court rulings, many community-ed
projects relied on scraped content without
filtering or contributor agreements. These examples
illustrate that even with good intentions, the lack
of formal control structures makes it difficult
to apply traditional legal duties and technical
standards uniformly across open-source projects.
As such, operationalizing legal compliance in this
space requires a more flexible, context-aware
approach.

The comparative review shows a mismatch
between current frameworks and open-source
LLM realities. Legal instruments like Thailand’s
PDPA, GDPR, and CCPA offer strong foundations
but assume centralized control and defined
accountability. Technical standards such as NIST
Al RMF and ISO/IEC 42001 translate these laws
into practice yet still rely on formal oversight

and stable roles. However, case studies and

interviews show that open-source LLM operate in
fragmented, role-fluid environments with ad hoc
safeguards and unclear responsibilities. This gap
calls for compliance models that are modular,
context-aware, and tailored to decentralized

development settings.

Designing Practical Guidelines for Section 37
Compliance

To build a practical compliance guideline
for Section 37, this framework was developed by
integrating legal reasoning, international standards,
technical case studies, and interview insights.
The next sections outline how each input was
translated into modular strategies across the
open-source LLM development stages.

1. Operational Challenges in Contex
tualizing Section 37

Open-source LLM projects differ in
the types of data they process, the potential
impact of their outputs and in team structure and
operational capacity. For example, some
projects are led by individual developers using
pre-cleaned public data such as anonymized court
rulings, posing minimal privacy risk. Others involve
community-scale contributions or startup-led
models that rely on mixed or unverified datasets,
increasing exposure to hidden risks. Section 37
of Thailand’s PDPA provides flexible mandates,
but without contextual guidance, its enforcement
may either burden low-risk projects unnecessarily
or leave high-risk scenarios under protected. This
guideline prioritizes safeguards based on the
actual risk posed by the data and model purpose,
offering a more scalable and proportional
approach to compliance.

2. Rethinking “Appropriate Measures” for
Open-Source LLM Contexts
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The term “appropriate measures” under
Section 37 is deliberately flexible but difficult
to operationalize in decentralized open-source
environments. In practice, fixed checklists
often prove ineffective, either too burdensome
for low-risk projects or too vague for higher
risk ones. Drawing from global standards and
developer interviews, this research proposes
interpreting “appropriateness” based on the model’s
purpose, data sensitivity, and development workflow.
Effective safeguards should be traceable, scalable,
and adaptable, focusing on real impact rather
than rigid compliance rituals.

3. Objective-Sensitive Approaches and
Use Cases

Risks in open-source LLM depend
not only on data but also on the model’s
purpose. Section 37 of the PDPA does not provide
mechanisms to scale safeguards by use-case
sensitivity. This research proposes aligning
safeguards with the model’s function and risk
profile, drawing from NIST, OECD, and Thai
guidelines to support proportionate controls.

Empirical evidence reinforces this
approach. A developer of a legal chatbot
confirmed their use of anonymized public data, with
minimal privacy risk and sufficient protection
through dataset documentation and issue tracking.
By contrast, interviewees working with sensitive or
user-generated data highlichted challenges such
as the absence of filtering, lack of auto-deletion,
and misconfigured deployments, as seen in the
Flowise case.

These insights justify distinguishing between
general-use models, which carry low privacy risk
and require basic safeguards, and high-risk models,
which process sensitive or dynamic inputs and
demand stronger protections such as logging and

deployment monitoring. This distinction enables

compliance strategies under Section 37 to match
real-world use cases.

4. Supporting Tools and Practical
Techniques

To improve applicability for individual
developers and small teams, this guideline
categorizes tools into three functional types that
correspond to key duties under Section 37 of
Thailand’s PDPA.

First, compliance support tools assist in
enforcing core privacy safeguards, such as Presidio
for Pl detection or Zero Trust Architectures for
securing access, aligning with Section 37(1) on
lawful data handling.

Second, documentation assist tools
facilitate traceability and internal accountability,
including datasheet templates, model cards,
commit messages, and issue trackers, thus
supporting Section 37(2) by creating verifiable
records of data practices.

Finally, audit and risk monitoring tools
provide oversight during model deployment and
use, with mechanisms like rate-limiters, audit
loggers, and adversarial testing, which reflect
Section 37(3)’s emphasis on response-readiness
and post-deployment safeguards (Fernandez &
Brazhuk, 2022; Zhang et al., 2024).

By classifying tools in this manner, the
framework enables developers to select safeguards
that match their model’s purpose and risk profile
without relying on formal infrastructure, thereby
embedding compliance-by-design into everyday
development workflows. This approach minimizes
implementation burden and remains accessible
to all team sizes, from individual contributors to
institutional projects.

5. Toward a Compliance-by-Design

Framework for Open-Source LLM
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This framework offers a compliance-by
-design approach that aligns with Section 37 by
embedding safeguards directly into everyday
development workflows. It adopts a flexible
structure where controls scale based on model
purpose and risk level, ranging from commit
logs for low-risk legal bots to tools for high-risk
applications. Developers can leverage familiar
platforms such as GitHub or HuggingFace for
logging dataset provenance, using issue trackers,
and managing credentials without centralized
oversight. These embedded practices foster
traceability and legal accountability in
decentralized settings. Looking forward,
semi-automated tools such as LLM-based
monitors could support real-time risk
flagging and documentation assistance. While
this raises ethical questions around visibility and
metadata use, it signals a shift toward participatory
co-governance. Ultimately, the framework bridges
Section 37 with the realities of open-source Al
by prioritizing adaptability, real-world workflows,
and lightweight safeguards.

Result: A Context-Aware Compliance Framework
for Open-Source LLM

To translate Section 37 of Thailand’s
PDPA into actionable steps for open-source LLM
developers, this study introduces a streamlined,
context-aware compliance guideline based on
four key stages of the open-source LLM training
pipeline: data collection, storage, model training
(pretraining and fine-tuning), and deployment.
The framework emphasizes modular safeguards
that align with the purpose and risk profile of
each model, addressing the realities of individual

developers and small teams.

Each stage is structured around
three analytical dimensions: the compliance
objective under Section 37 (e.g., lawful handling,
internal control, response-readiness), the risk of
non-compliance (e.g., improper consent,
unsecured access, output misuse), and the
appropriate tool types. Tools are grouped into three
functional categories: compliance support (e.g., PII
detection, credential control), documentation
assist (e.g., datasheets, model cards,
commit logs), and audit and risk monitoring (e.g.,
rate-limiters, audit logs, adversarial testing). These
tools are chosen for their adaptability and ease of
integration into everyday development workflows.

To support contextual compliance, this
guideline differentiates between general-use and
high-risk models based on three core criteria:
(1) the source and sensitivity of training data,
(2) the model’s intended function, and (3) the
manner in which user interactions are processed.
These criteria are grounded in empirical findings
from case studies and semi-structured interviews
with developers involved in open-source LLM
training. For instance, a developer of a legal
chatbot confirmed the use of solely anonymized
public legal data without retaining user prompts,
representing a general-use model with minimal
privacy risks. In contrast, other interviewees
reported challenges in managing prompt-based
user data, citing the absence of auto-deletion
systems and user rights controls. The Flowise
case further illustrates how misconfigured
deployments can expose sensitive vector
databases (Dark Reading, 2024), reinforcing the
need to distinguish between static and dynamic
data interactions. These insights inform the
categorization framework used in this guideline,
allowing Section 37 compliance strategies to align

with each model’s real-world risk profile.
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1. Stage 1: Data Collection

This stage governs how data is sourced
and selected before being used for model
training. Under Section 37(1), data controllers must
collect personal data in a lawful and fair manner,
ensuring that sensitive or identifiable information
is handled responsibly from the outset.

General-use models operate on vetted,
non-sensitive public data. For instance, a legal
chatbot project confirmed that all training data
was drawn from anonymized court rulings and
public legal repositories. Since the datasets do
not contain personal identifiers and the purpose is
educational, the risk profile is low. In this context,
basic documentation assist tools (e.g., source
listings or simple markdown logs) are
sufficient to demonstrate compliance. However,
developers should ensure that public data sources are
trustworthy, properly vetted, and free from
identifiable personal information to avoid
unintentional violations of Section 37(1).

By contrast, high-risk models may
integrate collected or user-generated data during
fine-tuning, significantly increasing compliance
risks. In such cases, developers should employ
documentation assist tools, such as Datasheets for
Datasets, to record dataset provenance, consent
assumptions, and curation processes. Compliance
support tools such as Presidio should be applied
to filter out sensitive or irrelevant content, and
where feasible, mock data may be substituted
during testing or validation to minimize exposure
to real data.

2. Stage 2: Data Storage

This stage concerns how training
datasets and derived information are securely
stored and accessed throughout the development
lifecycle. Under Section 37(1) of Thailand’s PDPA,

data controllers are responsible for protecting

personal data against unauthorized access or use,
while Section 37(3) requires the maintenance of
accurate and verifiable records. Both obligations
apply throughout the storage phase for high-risk
or long-term development projects.
General-use models that rely on static,
non-sensitive datasets, lightweight storage practices
may suffice. For example, developers working on
public legal chatbot projects stored anonymized
datasets in encrypted local folders or restricted
cloud drives. In collaborative settings, additional
controls such as role-based access permissions
(e.g., GitHub Teams or shared folder restrictions)
and changelog tracking can enhance accountability.
Documentation assist tools such as markdown
logs and dataset versioning, combined with basic
encryption solutions such as VeraCrypt or Google
Drive with permission controls, help fulfill legal
expectations under Section 37 without adding
unnecessary complexity for low-risk applications.
High-risk models, by contrast, often store
evolving datasets or user-generated content
that may contain personal or sensitive data,
requiring compliance-by-design strategies.
Developers should implement access control
mechanisms using compliance support tools
such as GitHub Teams or protected branches to
segment responsibilities. For traceability, audit
and risk monitoring tools such as MLflow can
log data access and training activities. Projects
using cloud infrastructure should adopt security
tools such as AWS KMS to enforce enayption-at
-rest and in-transit. Furthermore, compliance
support platforms such as OneTrust can automate
data retention policies and deletion workflows,
ensuring lifecycle governance and minimizing

long-term exposure across development iterations.
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3. Stage 3: Pre-training & Fine-tuning

This stage encompasses the model’s core
training and adaptation processes. Under Section
37(1) and (2) of Thailand’s PDPA, data controllers
are required to implement safeguards that prevent
unauthorized use or disclosure of personal data in
contexts where training data may be memorized
or reproduced by the model.

General-use models rely on static,
anonymized datasets sourced from verified
public repositories. For example, models trained
on ThaiMOE or other pre-vetted corpora can
mitigate compliance risks through manual review
and controlled versioning. Developers may utilize
documentation assist tools such as dataset cards
or spreadsheet logs to record dataset history,
while compliance support tools such as Superfilter
or rule-based token masking can help remove
residual personal data before training begins.
Although these models present low exposure
risks, optional audit and risk tools can be adopted
to track output drift or data leakage over time.

High-risk models, by contrast,
involve dynamic adaptation or personalized
responses, during fine-tuning. These models face
greater risks of hallucination, memorization, or
unintended disclosure of training data. Developers
should therefore employ documentation assist
tools such as Datasheets for Datasets to record
dataset provenance, filtering rationale, and legal
basis for reuse. Filtering tools such as Presidio
must be applied prior to training to identify
sensitive phrases or patterns. In addition, RLHF
(Reinforcement Learning from Human Feedback)
logging mechanisms can be used as audit and
risk tools to monitor unexpected behavioral shifts
or repeated reproduction of sensitive prompts.
Studies (e.g., Carlini et al., 2023) have shown

that fine-tuned LLM are more susceptible to

leaking memorized text, making red-teaming or
pre-deployment simulation exercises crucial
before public use. Where appropriate, mock data
may be used during early-stage tuning but should
not replace legal due diligence for real datasets.

4. Stage 4: Deployment

Deployment is the final and most
public-facing stage of the LLM pipeline, where
each model must balance accessibility with
accountability. Under Section 37(1) and (3) of
Thailand’s PDPA, data controllers are obligated to
implement technical and organizational measures
that prevent misuse, restrict unauthorized access,
and document interactions for traceability.

For general-use models, which typically
operate in low-risk domains and rely on static or
non-interactive outputs, developers may adopt
lishtweight compliance support tools such as static
content filters (e.g., profanity-check) and structured
prompt templates to reduce the likelihood of
generating inappropriate responses. Deployment
on platforms with built-in access disclaimers and
permission-controlled endpoints such as Hugging
Face Spaces or Google Colab with restricted
access

High-risk models involve dynamic user
prompts, increasing risks of misuse, prompt
injection, and hallucination. To address these
challenges, developers should combine
preventive and reactive safeguards.
Compliance support tools such as Perspective APl can
moderate toxic outputs, while rate-limiting
tools such as FastAPI-limiter help manage usage
volume. Role-based access control systems such
as Firebase Auth or AWS IAM policies restrict
high-privilege functions to verified users. Audit and
risk tools such as Wazuh or custom log monitoring
pipelines should be used to detect anomalies and

support incident reviews. Additionally, invisible
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watermarking tools such as DeepMind’s SynthID
embed traceable identifiers in outputs, reinforcing
post-deployment accountability. These practices
reflect research by Andrus et al. (2024), which
emphasizes structured logging and policy-aligned
oversight to enable auditability under Section
37(3). In cloud environments, agentless endpoint
monitoring frameworks such as the one proposed
by Ghaleb et al. (2019) offer scalable activity
tracking without intrusive agents. Finally, the level
of deployment control should be proportionate
to the use context. tricter access controls may
suffice for internal deployments, while external
deployments require scalable safeguards such as
APl key gating and automated output tracking to

meet PDPA compliance expectations.

Discussion

This study presents a practical framework
that translates the legal language of Section 37
of Thailand’s PDPA into actionable safeguards
tailored to the realities of open-source LLM
development. By organizing legal responsibilities
across five training stages and mapping
them with concrete tools, the framework
bridges the gap between abstract compliance
obligations and real-world development practices. It
highlights that many open-source routines can be
repurposed to meet data protection standards
without excessive burden.

The framework supports a compliance-by
-design mindset, promoting accountability and
traceability throughout the Al lifecycle. While
it is grounded in Thailand’s legal context, the
structure reflects universal principles that
align with broader data protection regimes

such as the GDPR, indicating its potential for

international adaptation. However, further cross
-jurisdictional research is needed to generalize these
findings and test operational feasibility in varied
institutional settings.

Despite these constraints, the
modular nature of the framework
allows for flexible implementation and future
enhancement. As automated compliance tools
based on open-source LLM themselves, this
guideline may serve as a foundational reference
for designing scalable, risk-aware governance

systems across jurisdictions.

Recommendation

Open-source developers should adopt
stage-based safeguards that align with their
model’s purpose and risk level. Existing tools can
be repurposed to support PDPA compliance within
the workflow. While optional, each measure in
the guideline is grounded in empirical research
and should be adjusted based on project needs.

Regulators should clarify enforcement
expectations under the PDPA, provide
practical compliance examples, and develop
mechanisms to support trustworthy Al development
in resource-constrained settings.

Policymakers are encouraged to support
flexible legal guidance that enables open-source
innovation while maintaining accountability.
This framework offers a practical approach to
interpreting Section 37 in decentralized Al
development.

Researchers can expand on this study
by evaluating tool effectiveness, identifying
compliance gaps, and testing the framework’s
applicability under different regulatory regimes
such as the GDPR.
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Abstract

This research sought to examine the determinants influencing e-waste management in Khon
Chai District, Kalasin Province. Data was gathered from a sample of 500 individuals using a four-point
Likert scale questionnaire. The dependent variable was electronic waste management behavior,
encompassing the segregation, collection, transportation, and appropriate disposal of electronic
trash. Quantitative data was obtained via surveys and statistical analysis. results indicated that the
majority of the sample consisted of females (57.6%), individuals over 60 years of age (35.8%), those
with primary education (68.6%), farmers (68.6%), and residents of the Khok Sa-at area (90.6%). The
examination of the four elements influencing e-waste management revealed that attitude had the highest
mean (2.25+0.77), signifying that it was the most significant factor. The public prioritized management
practices that do not pollute the environment, as shown by a score of (1.97+0.85), suggesting a
growing emphasis on responsible management. The subsequent factor was perception (1.87+0.84),
indicating that the population possessed a moderate awareness of the effects of e-waste. The
knowledge component exhibited the lowest mean value (1.82+0.85), signifying that public
awareness regarding e-waste remains inadequate. The analysis of the association between demographic
characteristics and attitudes revealed no significant difference in gender (Sig.=0.900). The views
of males and females towards e-waste management were generally similar. The residential area
exhibited a notable difference (F=3.775, Sig.=0.024). The Games-Howell analysis revealed substantial
differences in mean attitudes between the Khok Sa-at and Non Sila Ling areas, as well as between
the Non Sila Ling and Khong Chai areas. The Khok Sa-at and Khong Chai Phatthana areas exhibited

no substantial differences.

Keywords: Electronic waste management; Khok Sa-at; Attitude
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Abstract

In this study, the adaptive market hypothesis (AMH) is tested in the context of six ASEAN
exchanges by employing two nonlinear analytical methods: wavelet-based sample entropy
(SampEn) and multifractal detrended fluctuation analysis (MF-DFA). Daily price indices (earliest
availability—June 2025) are analyzed after STL preprocessing to focus on residual dynamics, obtained from
the Bloomberg database, and employed. The results demonstrate that all markets exhibit distinct
multifractal characteristics. Indonesia shows the highest maltifactual level (Ah=0.616); Vietnam
displays the highest persistence (H(q=2)=0.629) but the lowest Ah (0.176); Singapore and the
Philippines hover near random walk behavior. Rolling H and Ah highlight efficiency that changes with
market states, aligning with AMH. The Hurst index and the entropy complexity values also change over
time. These results are similar to those of other studies in the field (Niere, 2013; Yalamova, 2006; Phan
& Pham, 2019). Practical implications: adopt adaptive allocation and risk controls tied to each market’s
efficiency cycle; confirm signals with rolling, multi scale backtests; and, from a policy angle, strengthen

liquidity and transparency, especially around macro shocks.

Keywords: Adaptive market hypothesis; Efficient market hypothesis; Multifractal detrended

fluctuation analysis; Wavelet-based sample entropy; ASEAN exchanges
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Introduction

According to the Efficient Market
Hypothesis (EMH) stock prices should reflect all
publicly available information and thus it should
be impossible for investors to earn systematically
above-normal returns without accepting higher
risk (Fama, 1970). But this view is contradicted by
many empirical studies. Phenomena such as the
momentum, mean reversion, the January and day
of the week effects and disruptive events such
as the 1987 crash and dot-com bubble show
obvious departures from EMH predictions (Ajadi,
2023; Carlson, 2007; Chen et al., 2018; Kasidi &
Banafa, 2022; Kiymaz & Berument, 2003; Lekhal
& El Oubani, 2020; Poterba & Summers, 1988;
Wissawapaisal, 2023).

Managerial Implications Behavioral
finance also contradicts EMH in emphasizing that
psychological biases including overconfidence
and loss aversion lead to divergence of asset
prices from their fundamentals (Kapoor & Prosad,
2017). These constraints of EMH have given rise
to alternative paradigms, such as Lo’s (2004)
Adaptive Market Hypothesis (AMH) which integrates

evolutionary theory with psychological and other

&>
2 g %( g

behavioral constructs. AMH interprets markets as
complex systems, in which efficiency is updated
as a function of the behavior of participants,
the opportunities that are identified, and the
institutional structure.

Increasing empirical research favours AMH,
especially in developing countries. For instance,
Mostafa and Oubani’s (2020) study has reported on
time changing efficiency on the Morocca market,
a study in Vietnam has also documented similar
behavioral response (Tran & Pham 2019). With
high volatility, low trading volume and a variety
of regulatory and institutional environments
the ASEAN region is an attractive stage for AMH
study. Former research reveals that the ASEAN
markets are characterized by non-random walk
behavior, indicating adaptive rather than static
behavior (Shaik & Maheswaran, 2016). Special
factors such as concentrated ownership patterns,
governance standard, and law enforcement also
drive market behavior in a manner not explained
by EMH (Chung & Ariff, 2015; Thampanya et al.,
2020; The Stock Exchange of Thailand, 2023).

The comparative AMH assessment specifically for
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ASEAN considers alternating global-to-local spil
lovers, commodity exposures, regulatory heterog
eneity, and market structure differences across six
markets. Taken together, these situational
features and the accumulating evidence in favor
of state dependent efficiency motivate the use
of multifractal detrended fluctuation analysis (MF
DFA) and wavelet based sample entropy (SampEn)
to compare efficiency dynamics across the six
ASEAN exchanges.

Objective

1. To examine the existence and strength
of multifractality in the daily return series of six
ASEAN exchanges using the MF-DFA.

2. To evaluate the informational efficiency
and complexity of these markets over time using
SampEn

3. To investigate the time-varying nature
of market efficiency across different countries,
reflecting the adaptive behavior of market

participants as theorized by AMH.

Literature review

The proposal of AMH by Lo (2004) departs
from the static philosophy that EMH comes under
suggesting that market efficiency changes over time
depending on the changing environment such as
macroeconomics events, regulatory changes and
investors’ information and interest. AMH claims
that investors are learning and adjusting, so that
efficiency fluctuates through time.

Empirical evidence shows that
predictability of stock returns varies over
time, supporting AMH. For example, Kim et al.
(2011) studied the autocorrelation of the Dow
Jones Industrial Average have shown that the
temporal autocorrelations of the stock market have

different timescales, and they are enhanced during the

financial crisis. Lim et al. (2008) and Ito and
Sugiyama (2009) also described the similar
phenomena in the Asian markets and U.S.
market, respectively. Rolling-window and
bootstrap methods (Lim et al. 2013) demonstrate
that market efficiency changes through regimes,
whereas Urquhart and McGroarty (2014) found
the existence of calendar anomalies that come
and go over time.

lto et al. (2014, 2016) applied time-varying
vector autoregressive (TV-VAR and TV-AR) models
and proved that market efficiencies in the world
and in the U.S. change over time, especially under
crises. Noda (2016) also evidenced this in Japan,
where stock indices exhibited varying degrees of
efficiency. Using variance ratio tests and rolling
windows, Khunnawannaphong (2022) also test the
Thai market and endorse time-varying changes in
volatility and efficiency.

Evidence has also been found of the
weak-form EMH violation in the emerging Asian
markets. Early work by Huang (1995), Kawakatsu &
Morey (1999) and Worthington & Higgs (2004) did
not support random walk. This was also confirmed
by Hoque et al. (2007), Hamid et al. (2010), Mishra
(2012), Nisar & Muhammed (2012), Paulo (2013),
and Sodsai & Suksonghong (2018), employed a
variance ratio as well as unit root tests.

Multifractal and entropy-based
methods have been proven of value for the
study of AMH among non-linear techniques.
Yalamova (2006) proved that Asia-Pacific markets are
multifractal, they possess long range dependence,
fat tails and volatility cascades, during times of
distress. Niere (2013) used MF-DFA to ASEAN stock
markets and found significant multiscale nature and
time-dependent Hurst exponents. The study found
that Singapore exhibited the highest degree of

efficiency and Vietnam the lowest.
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In addition, entropy related measures
quantify the uncertainty of the return series.
Approximate Entropy (ApEn) was developed
by Gulko (1999) and Pincus (1991) Measure
regularity in non-stationary time series. More
entropy means more randomness and less
entropy means durability or pattern. Kristoufek &
Vosvrda (2014) used ApEn to build a composite
efficiency index for the market and showed that
the developed ones were more efficient than
the emerging.

ApEn has been modified to yield Sample
Entropy (SampEn), which is also less sensitive to
noise for shorter series. It eliminates bias from
self-matching and converges faster, which is
more suitable for financial time series. Patra &
Hiremath (2022) confirmed the efficiency across
various markets whereas Olbrys & Majewska
(2022) observed that the SampEn values often
diminish in financial crises, which implies that the
predictability is increasing, and the inefficiency is
temporary.

Taking together, these entropy works
support the primary argument of AMH that market
efficiency is not binary but varies with market
states, and they encourage the combined use
of fractal and entropy diagnostics. However, two
gaps remain: first, a regional comparative lens that
treats the six ASEAN exchanges as an integrated
yet diverse setting, and second, a methodolo
gical integration that jointly applies MF DFA and
wavelet based SampEn within a unified, multi
horizon framework anchored by simulation based
efficiency benchmarks. Accordingly, this study
is one of the first comparative investigations to
integrate MF DFA and SampEn for the ASEAN

exchanges.

Methodology

This study uses MF-DFA to identify
multifractality and nonlinear long-range
relationships in each return series. MF-DFA
is a well-established technique for revealing
multifractal scaling in non-stationary financial
time series (Kantelhardt et al., 2002; Laib et al.,
2018; Milos et al., 2020). Firstly, to isolate the
true stochastic variability in each market, return
series were decomposed using STL decomposition
using LOESS (Cleveland et al,1990).
r="T+5+R (1)

Were r is log return of the series

MF-DFA is conducted on the residual
series Ri to examine the multifractal structure of
market fluctuations. The procedure comprises
several computational steps.

Step 1 Profile Construction: Let Ri be a
time series of the remainder component obtained
from the STL decomposition of stock market
returns and subtract its mean to form a
“profile”, Yj,:

V=3 (Ri—R)i=1..,N(©2

Step 2 Segmentation: Divide the profile
Yjinto Ns = int(Ns), non-overlapping segments of
length s, covering the entire series.

Step 3 Detrending: In each segment, fit a
local trend and compute the detrended variance.

The variance is calculated using the following

formulas:

F?(s,v) =

1os (Y[(v—1)s +]]

Sl e

for each segment v, v =1, .., Ns, and

P = by [T )

for v = Ns+1, .., 2Ns, where yv(j) is the

polynomial fit in segment v.
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Step 4 Fluctuation Functions: To assess
the fluctuation across all seements, the g-order
fluctuation function is computed as:

Fo(s) = {5 X0 IF2 (s, v)]‘z"}é if q =0

and
F,(s) = {‘%st;‘;”s In[F?(s,v)1}if q = 0(©)

The parameter g serves in identifying
between segments exhibiting minor and significant
fluctuations.

Step 5 Scaling Exponents: The scaling
behavior of Fq(s) across different window sizes
s reveals the generalized Hurst exponent hq,
according to the power-law relation:

F,(s) o< sha (7

For monofractal signals, hg remains
constant across g, whereas a dependency of hq
on g indicates multifractality, reflecting complex
dynamics such as long memory and volatility
clustering. To further characterize the multifractal
nature, the singularity spectrum F(Q) is obtained

via the Legendre transform of the mass exponent

function

1(q) = qhg—1 (8)
a:hq+q%—r(q) (9)
f(@) = qa —1(q) (10)

The width of the spectrum f(Q) serves as
a proxy for the degree of multifractality in the
market; wider spectra suggest more heterogeneous
scaling behavior and thus greater deviation from
market efficiency.

To quantify the strength of multifractality,
the range of the generalized Hurst exponents is
calculated as
Ah=max(hq )—min(hq) (11)

A larger value of Ah suggests a wider
dispersion of scaling exponents, indicating stronger
multifractal characteristics and a higher degree

of market inefficiency.

To capture time-varying efficiency, the
above MF-DFA procedure is implemented in a
rolling-window framework. Specifically, a window
size of 500 trading days with a step size of 20
days is employed to compute the time-varying
Hurst exponent h2, as well as the dynamic range
Ah. This dynamic version of MF-DFA enables the
detection of changes in market efficiency over
time, as expected under the AMH framework.
Values of h2 close to 0.5 indicate a random walk
and thus market efficiency, whereas significant
deviations suggest persistent inefficiencies (Raza
et al,, 2024; Aloui et al., 2018).

Consistent with Kumar & Kamaiah’s (2014)
approach, this study measures market efficiency
using a SampEn analysis. SampEn is a more recent
advancement in time series analysis that enhances
methods created by Grassberger and colleagues
to determine the regularity or complexity of a
time series. A notable improvement is SampEn’s
capacity to eliminate out self-matches; a lower
SampEn value indicates higher self-similarity or
predictability (Richman & Moorman, 2000).

To test market efficiency, they simulate
an efficient market to act as their benchmark. An
efficient market’s prices are theorized to follow
a geometric Brownian motion, meaning there’s
no predictable pattern in its price movements
over time. Additionally, the returns in an efficient
market should follow a normal distribution. So,
to determine if a real market is efficient, they
create a simulated series. This simulated data
is independent and identically distributed (i.i.d.)
and normally distributed, mirroring the mean and
standard deviation of the actual dataset being
analyzed.

Next, they apply the same two analytical
steps to both the real and simulated data. A key

part of this analysis involves wavelet decompo
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sition using an LA (least asymmetric) wavelet
filtter with a length of 8. Finally, they compare the
entropy curves of both series at various scales.
If the market is truly efficient, the entropy curve
of the original data should align closely with that
of the simulated, random walk series. For more

details, see also Kumar & Kamaiah (2014).

Population and Sample

The population for this study
consists of the daily closing prices of the stock
indices from six ASEAN countries: Thailand (SET),
Indonesia (JCI), Malaysia (FBMKLCI), the Philippines
(PCOMP), Singapore (STI), and Vietnam (VNINDEX).
The population assumption takes these daily
observations as the proxy for weak-form efficiency
assessment in ASEAN, recognizing that efficiency
may vary between markets and regimes, as AMH
states. The sample is composed of daily closing

price data from the earliest date in each market
up to June 12, 2025.

Research Tools

This paper uses two main set of
statistical methods for analyzing the complexand non
-stationary nature of financial markets through
MF-DFA The MF-DFA
algorithm introduced by Kantelhardt et al. (2002)

and SampEn.

enables the analyst to identify persistent market
return inefficiency. Cumulative SampEn (SampEn
analysis described in Kumar and Kamaiah (2014))
employs wavelet decomposition, using LA(8)
filter, and an entropy method to measure
randomness and structual complexity of financial
time series at multiple scales. Supporting tools are STL
decomposition (referring to Cleveland et al.,
1990). All tools are programmed in R and Python,
providing accuracy in statistical estimation, and

reproducibility in analysis. Detail parameters

setting reported in the result section.

Data Collection
All the data in this study was sourced
from the Bloomberg database, where wildly use

in financial studies.

Statistical Analysis

All return series were put through
standard, diagnostic testing before the main empirical
procedures. Stationarity was tested by the
Augmented Dickey-Fuller (ADF), normality by
the Jarque-Bera and Shapiro-Wilk tests. This
study employed ARCH-LM test to detect the
presence of volatility clustering in all series.
In addition, autocorrelation functions (ACF)
were calculated for lags 1-40 to look at the
temporal dependence structure. Once
residuals from STL decomposition were verified
to be stationary and with non-Gaussian behavior,
two primary analytical protocols were performed.
In the first stage, we use MF-DFA to calculate the
generalized Hurst exponent h(g), multifractal
spectrum f(Q) and the extend of multifractality
Ah, and next use the window rolling method
to get these quantities over time. Second, the
Wavelet-Based SampEn analysis was performed
in the actual and artificial returns series to check
the efficacy of information on several time scales.
The comparison between the entropy of empirical
markets with that of synthetic efficient markets
offers a complementary element of predictability

and structure of information.

Result

In tablel. provide the summary statistics
of daily log returns across six ASEAN stock markets
have demonstrated significant departure from

normality, especially for Indonesia and Malaysia
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by exhibiting high kurtosis and fat tails embodying
higher frequency of extreme observations. This is
all consistent with the kinds of things you expect
to see in emerging markets. These deviations are
corroborated by normality tests that are carried
out on the residuals, and by ARCH tests that show

the presence of significant volatility clustering in

Table 1

all markets. Stationarity of returns series is also
supported by ADF test results. These results
indicate that the EMH cannot be used to interpret
the patterns of data that have been observed, and
we are justified to applying the AMH model as a
more suitable method of analysis (Ammermann,
2016; Jansen, 2020)

The fundamental statistics of daily Log return series

Country Malaysia Vietnam Indonesia Philippine Singapore Thailand
Mean 0.0002 0.0004 0.0004 0.0003 0.0001 0.0001
Std Dev 0.0125 0.0145 0.0145 0.0152 0.0108 0.0150
Skewness -0.3641 -0.4115 24632 -0.0948 -0.3570 -0.3370
Kurtosis 41.8114 35183 83.6313 11.4088 6.7078 10.0549
Jarque-Bera p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Shapiro-Wilk p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ADF p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ARCH p 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Observations 11,008 6,018 10,261 9,472 6,478 9,279

To examine the data structure and prepare
the data for multifractal and wavelet analysis
under the AMH framework, this research employed
STL decomposition to separate the components
of log return into trend, seasonality, and residual.
The STL technique is highly flexible in capturing
nonlinear structures and is widely accepted in time
series research (Cleveland et al., 1990; Hyndman
and Athanasopoulos, 2018).

In this study, the following parameters
were used: period is 252 to reflect the number of
trading days in a year, which is suitable for daily
stock markets (Tsay, 2010); the seasonal window
is 17 to capture short-term structures, noting
that emerging markets often do not exhibit clear

seasonality and the trend window was set as an

odd number at 1.3 times the period to ensure
trend smoothing accommodates medium-term
changes without being too fine to lose actual
volatility, following the recommended practices
in STL implementation (Cleveland et al., 1990).

After processing, the residuals of each
country passed the ADF test with a p-value
less than 0.01 in all cases, indicating that the
residuals are stationary and suitable for the
next step in the AMH assumption analysis. The
Jarque-Bera test results in a p-value close to O in all
countries, confirming that the residuals do not
conform to a normal distribution. Furthermore, the
autocorrelation function tested at a lag of 0 to
40 showed values approaching 0 rapidly in all

datasets, as shown in Table 2, Figure 1, and Figure 2
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Table 2

STL Residual Diagnostics

Country  ADF p-value Skewness Kurtosis Jarque-Berap Stationary
Malaysia | 0.0000 -0.3641 418114 0.0000 Yes
Vietham 0.0000 -0.4115 3.5183 0.0000 Yes
Indonesia | 0.0000 2.4632 83.6313  0.0000 Yes
Philippine | 0.0000 -0.0948 11.4088  0.0000 Yes
Singapore | 0.0000 -0.3570 6.7078  0.0000 Yes
Thailand | 0.0000 -0.3370 10.0549  0.0000 Yes

MF-DFA results
The MF-DFA analysis uses standard is used to calculate the mass exponent T(qg),
singularity spectrum flQX), and the spectrum width

(Ah=max(H(g))-min(H(q))), which are used to

parameters from literature (Kantelhardt et al., 2002;
Laib et al., 2018; Milos et al., 2020). Additionally,
the g-parameter is set from-10 to +10 to create  interpret the degree of multifractality reflecting

the general Hurst exponent function H(g), which  the complexity of market changes.
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Figure 1 STL decomposition of Log return
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MF-DFA, as shown in Figure 3, indicates
pervasive multifractality across all markets, with
marked cross-sectional differences. Indonesia
exhibits the widest spectrum (largest Ah),
signaling the strongest multifractality. Vietnam
records the highest H(g=2), evidencing strong
persistence, but simultaneously shows the narrowest
spectrum (lowest Ah), implying comparatively lower

multifractal complexity. This pattern, high

persistence paired with low Ah, suggests that
Vietnam’s return dynamics are persistent yet less
heterogeneous across fluctuation orders, which
differs from markets such as Indonesia where both
persistence and complexity co-intensify. These
interpretations align with Table 3, where Indonesia
records the largest Ah and Vietnam the smallest
Ah alongside the highest H(g=2).

Figure 3 MF-DFA analysis

In contrast, the Singapore market
exhibits characteristics that alien most closely
with the Efficient Market Hypothesis (EMH). The
Hurst index value in the g=0 range is close to
0.5, indicating random walk behavior, and the
narrowest f(X) value among all countries,
reflecting a more stable and less predictable price
structure. The Thai and Philippine markets are at
a medium level, exhibiting quite clear multifractal
behavior. Particularly in Thailand, there is a notable
change in the value of h(qg) between g<0 and g>0,
indicating asymmetry in the distribution of
volatility and possibly correlating with

different speculative forces between bull and bear

market conditions. Meanwhile, the Philippines
shows increasingly pronounced anti-persistent
characteristics when g>0 indicates a rebound effect
in price behavior. The Malaysian market exhibits a
mixed behavior, with the Hurst index ranging from
approximately 0.5 to 0.6. The curvature of the T(q)
and f(Q0) functions indicates a moderate level of
multifractality, which may reflect a combination
of partially efficient market forces alongside crowd
behavior at certain times.

Furthermore, Table 3 presents the key
information from the MF-DFA analysis concisely
and comprehensively, showing the Hurst exponent

at =2 (H(g=2)), the level of multifractal diversity
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(Ah), and the range of the singularity spectrum
(O min, max) for each country in the ASEAN
stock market group. This comparative display
helps to clearly illustrate the overall dynamics and
complexities of each market among all the markets.
Vietnam shows values H(g=2) at its highest is 0.629,
reflecting long-range dependence behavior, which
may be due to structural factors or trend-following
investment behavior. Meanwhile, Singapore and
the Philippines show the lowest H(g=2) values
at approximately 0.487-0.488, indicating more

Table 3
Summary of MFDFA results

random price behavior. Additionally, Indonesia
exhibits the highest level of multifractal diversity
(Ah=0.616) along with the widest Ol-spectrum
(& min=-0.016,&max=1.100), reflecting a market
structure with high irregularity, diverse behavioral
scales, and a tendency to respond to external
shocks or economic uncertainties. In contrast,
Vietnam has a Ah=0.176 and the narrowest
O-spectrum, indicating more consistent behavior

and a more stable data structure.

Country Hgz Ah degree alpha_min alpha_max
Malaysia 0.54694 0.24345 0.23970 0.70278
Vietnam 0.62856 0.17605 0.45150 0.78193
Indonesia 0.55266 0.61594 -0.01615 1.10017
Philippine 048822 0.31212 0.20775 077170
Singapore | 0.48677 0.20286 0.28864 0.66570
Thailand 0.53141 0.27251 0.26913 077752

The comparison of results in each country
indicates that the markets in the ASEAN region
exhibit diverse dynamics and do not conform
to all traditional efficient market hypotheses.
Particularly in developing markets such as

Indonesia and Vietnam, there are signs of high

multifractality, while Singapore’s market is the
closest to being random. These differences can be
explained through the AMH, which suggests that
market efficiency may vary according to context,

economic conditions, and investor behavior.
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Fig. 4 shows the rolling multifractality
level (Ah) for the six ASEAN exchanges, which
demonstrate the dynamic and time-varying
multifractality properties. Indonesia and Malaysia
have the highest Ah and are the most variable,
sometimes above 1.2, indicating complex return
patterns, potentially influenced by uncertainty
or structural break. On the other hand, the
Philippines and Thailand have a moderate level
of multifractality, with Ah values usually within
the range 0.2-1.0 and reaching for short periods
the values >1, reflecting transient increases of
market complexity. Singapore and Vietnam have
the most stationary behavior, both exhibiting low
and relatively narrow Ah values, which would
mirror previous statistical evidence of highly
unsaturated multifractal spectra for both markets.

Fig. 5 Rolling Hurst exponent (h2),
which supports the hypothesis of time-varying
market efficiency. The red dot-dashed line

corresponds to the memoryless case related to the

efficient market (h = 0.5). Indonesia, Malaysia and
Thailand showed persistent behaviors, with the h2
typically larger than 0.5, which implies the
memory effects and possible short-range
predictability. The Philippines and Vietnam
meanwhile display a fluctuating behavior, with h2
oscillating around 0.5 at different times. Singapore
continues to be the least persistent, with h2 uniformly
neighboring 0.5, corresponding just to near random
and quasi-efficient behavior.

In all, the results from Figures 4 and 5
together indicate that the ASEAN markets do
not adhere to the static assumptions of the
EMH. Instead, their efficiency level appears to
be evolving, as is in accordance with the AMH.
Rolling-window MF-DFA is found to be efficient
at capturing these dynamics, which indicates
that market efficiency in ASEAN is dynamic
and is not constant but adjusts in relation to
changing economic situations, investor sentiment

and learning
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Figure 5 Rolling Hurst

Wavelet based sample entropy analysis

The wavelet based SampEn analysis
(see Figure 6) offers new perspectives on the
structural and complex traits of financial
markets at different time scales. Real ASEAN

market data always exhibit lower entropy values

than the simulated efficient market for all scales
(j 1to 3),i.e., they possess more predictability and
internal structure. This phenomenon is especially
pronounced in Indonesia, Malaysia, and Thailand,
whereas Singapore and the Philippines look more

reminiscent of the efficiency frontier as the scale
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becomes larger (j >5). These findings imply that
ASEAN exchanges are not always fully randomly
efficient and are consistent with the AMH of the
state of efficiency.

When compared to the results obtained
through MF-DFA technique, both methods show

time dependent inefficiencies and adaptive

nature of investors. This robustness of SampEn
considering the complexity at different time
scales pairs with that of MF-DFA in reinforcing the
empirical findings on AMH in ASEAN.
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Figure 6 Wavelet-based sample entropy

Discussions

The evidence indicates pervasive
multifractality with clear cross-sectional
heterogeneity across the six ASEAN exchanges.
In line with Table 3, Indonesia exhibits the
widest multifractal spectrum (largest Ah), whereas
Singapore shows a comparatively narrow
spectrum and H(g=2) near 0.5, consistent with near
-efficient dynamics. Vietnam stands out for the
highest H(g=2) (strong persistence) combined with
the lowest Ah (narrowest spectrum), implying
persistence without high multifractal complexity
relative to peers. These interpretations explicitly
align with Table 3 and the rolling plots.

Temporal variation in H(g=2), Ah, and
entropy measures clusters around well-known
macro-financial episodes, including the 2008

global financial crisis, the 2013 taper tantrum,
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the 2015 RMB devaluation spillover, the 2020
COVID-19 shock, and the 2022-2023 global
tightening cycle. During stress windows, H(g=2)
tends to drift above 0.5 while Ah widens, indicating
transient predictability and richer scale-dependent
structure; normalization phases are associated
with a reversion of H(g=2) toward 0.5 and a
narrowing of Ah. This state- and horizon-dependent
behavior is consistent with the AMH view of
evolving market efficiency.

Vietnam, high persistence (H(g=2)) coupled
with the lowest Ah, supports a characterization
of persistent dynamics with comparatively low
multifractal complexity, rather than the earlier
description implying simultaneous strength in
both dimensions. Comparative summary report
in Table 4.




Table 4

Cross-country comparative summary of efficiency and complexity metrics

Exchange Persistence H(q=2) Multifractality Ah
Indonesia (JCI) Elevated Highest (widest spectrum)
Malaysia (FBMKLCI) Flevated Maoderate—High
Philippines (PCOMP) Near 0.5 Comparatively narrow
Singapore (STI) Near 0.5 Narrow
Thailand (SET) Elevated Moderate
Vietnam (VNINDEX) Highest Lowest (narrowest spectrum)

Recommendation

According to adaptive behavior, policy
and practice should adapt rather than remain
fixed. Policymakers can deploy an early-warning
dashboard that tracks, for each exchange, rolling
H(g=2), Ah, and the short-horizon SampEn gap
to an efficient benchmark. A simple, actionable
rule is flag Red when H(g=2)>0.55, Ah sits in the
top quartile, and the SampEn gap <-1 standard
deviation; in Red, supervisors intensify disclosure
reviews and surveillance and ask market makers
to raise displayed depth; in Green, settings revert.
Exchanges can make incentives entropy sensitive
by temporarily increasing market-making rebates

when Ah widens and tightens volatility controls

4

during red periods. Asset managers can gate
short-horizon models to red regimes (negative
SampEn gap with elevated Ah) and otherwise
favor parsimonious, low-turnover allocations in
near-efficient states (H~0.5, narrow Ah). Future
research should identify mechanisms linking
efficiency states to microstructure, test cross-asset
spillovers, examine sector/size segments, and
compare entropy families. Limitations include
sensitivity to preprocessing parameter choices,
daily-frequency constraints that miss intraday
drivers, and reliance on benchmark simulations
that approximate rather than replicate conditional

heteroskedasticity.

&
N g }%; ag
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U3nsnan (X=3.50) Yeuiian vazidvadudiadssuaufianelanislivudeasisaslunguinetsiudade
4 s fidedesefuanuiianeladuaudasads (X=4.51) mnilga waziadedueldanglunisiduma
(X=3.98) Youdign nansmaaouauNAigiu wui1 Jadeiuanulasafevuieanuy wassuduniingias
A1 Sig. Wiy 0.420 way 0.230 wansndade 2 auldiinasenisdenlderunivusdiuyananasvues
a15150uy TuAUATINENISIAUNI LagATUNITUSINSIAaNEAT Sig. WinAu 0.000 wag 0.0001 waneinUady

v o o

2 suilnasianisifenlderunivusdiuuanalazyudas s NsssutisdiAynieaia 0.05
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ANEIATY: YIUNMULAIUYAAR; TLUUIUAIANEITME; N1SVUAS; N1591NTI981T9d1979
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Abstract

This research aims to investigate factors influencing the decision to choose between private
vehicles and public transportation in the Bangkok Metropolitan Region. The study commenced with
a survey research methodology for data collection. Data analysis involved descriptive statistics and
hypothesis testing using a T-test. The findings indicate that among the sample group, the highest
satisfaction with private vehicle usage across four factors was related to safety (X=4.57), while the
lowest was time management (X=3.50). Concurrently, for public transportation usage, the highest
satisfaction among the four factors was also safety (X=4.51), with the lowest being cost (X=3.98).
Hypothesis test results revealed that the factors of road safety and traffic routes had Sig. values
of 0.420 and 0.230. This indicates that these two factors do influence the choice between private
vehicles and public transportation at a statistically. Conversely, the cost of travel and time management
factors had Sig. values of 0.000 and 0.0001. This suggests that these two factors do not influence the

choice between private vehicles and public transportation at a statistically significant level of 0.05.

Keywords: Private Vehicles; Public transportation; Transportation; Survey Research
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Abstract

The purposes of this research were as follows: (1) to study the current and desired situations,
(2) to investigate development guidelines, and (3) to examine the feasibility and appropriateness of

development guidelines for schools in Phanat Nikhom 2 Group based on the concept of schools as
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learning communities. The sample consisted of 13 school administrators and 134 teachers, selected
by stratified random sampling. The quantitative instrument was a five-level scale questionnaire. The
qualitative instrument was a semi-structured interview with five experts and a focus group discussion
with 12 participants. The development guidelines were validated by five experts. Data were collected
by the researcher. Quantitative data were analyzed by using Frequency, Percentage, Mean, Standard

Deviation, and the needs index (PNImo . Qualitative data were analyzed through content analysis.

)
The results revealed that the currentdlaﬁ:d desired situations were at a high level. The highest need
was in the area of activity systems, followed by vision and philosophy. Development guidelines for
activity systems included active collaborative learning for students, teacher peer learning, and learning
with parents, local communities, local scholars, and higher education training centers. The certification

results indicated that the development guidelines had a high level of appropriateness and feasibility.

Keywords: School as Learning Community; Activity Systems; Vision; Philosophy
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Abstract

The Purpose of mixed-methods research were (1) to study the current and desired
conditions. (2) to study the external and internal environments (3) to formulate strategies, and (4) to
assess the appropriate and research of large primary schools in Chonburi Primary Educational Service Area
Office 1. The research sample consisted of 6 school administrators and 182 teachers using
stratified random sampling method. The quantitative research instruments included questionnaires and
assessment forms. The qualitative instruments included recording forms and workshops. The
quantitative data were analyzed by using statistics such as Frequency, Percentage, Mean, Standard

Deviation, PNI . The formula for calculating the alpha coefficient was used. The data were

collected by sr;i?zddministered data collection. The qualitative data analysis employed by content
analysis. The results showed that 1) the current and desired conditions of large primary schools in
Chonburi Primary Educational Service Area Office 1 were at the high and highest levels, respectively.
2) The analysis of the external and internal environments indicated that the Opportunities and
Weaknesses points suggested the need for further improvement and development. 3) The strategies
comprised of 4 main strategies and 19 sub-strategies. 4) The results of the suitability assessment and
feasibility showed that the management strategies of large primary schools in the Chonburi educational
service area office 1 were at the highest level in terms of suitability and feasibility. The results of the
suitability assessment and feasibility revealed that the management strategies of large primary schools
in the Chonburi Educational Service Area Office 1 were at the highest level in terms of suitability and

feasibility were at the highest level

Keywords: Strategy; Management; Large Primary School

Y &>

e

Unun

nsAnwduiugrudunngiudfgeesns  waglassnsiasuiilfeatanaisey udstednin

WawUssinealunnff lidezidwaswgia e
videnanmTin esanidunszuiunisaiainee
Anu3 uarAussIuasessalvuAlevy Jsesidy
mdsddnlunisdundoutsemdlueunan Tsadeu
Uszaufiny TasanizlsaiousunlngfifidniSeu
waryAaINTILINLIN FedunumdrAglunisins
FINgIUNsEeuS waluraRetuindyauvimie
Tunsusmsdanisidudounaznainuats sy
313 suUsEIna yaains wazauiily Jam
FnululsaSouvualng 019 nszauaeuiiviniiu
U v ldsgdnsamnisBeunisasuanas aunsal
wazdenisBouslifivsnendelaiviuas Aanssu

Belassadnadnusussana Savanddudsanseny
sonadunsTesiFou WU ATLULNTAUIINTEIY
WATAMAINAITINNITISEUI U NS HUSmIsuay
asdedndudessaniunimisenn Tagnisuimsidl
AN NTARULALAAABINUANINIINABNIT NAENTS
N13UTM19l53158uU (School Strategic Management)
Seflunumddy weeldlefisaununussesdy
wifenseuAnBaszuuiielilsaFoufmunide
Vird susia wasidUszasAladaau Tiasizigauds
908U (Strengths) lan1a (Opportunities) wagfie
AnANY (Threats) naenvudalonialinnaindiull
AT WU UV AF HUNATOY YYU Lagntieau

EAU HERITAGE JOURNAL Vol. 16 No. 1 January-April 2026

Social Science and Humanities



Viosdu uenani mﬂ%ﬁazﬂal,%ﬂms%’ﬂﬁl,Lazmiﬁ'ams
Aszavsnw Sstnglviypannsitilatimsnesiudu
wavanunsaduedeululuiamaieatuegneiings
Tsadevluddneitufinnsdneiusyon
Anwwayd e 1 fusunameiivainuats fana
Judlos Anuvainvatenaasegia wasTmusssy

'
1% a

vesdiy Jaduinarlldanasioguuuunisdanisine

¥

fuivnslaadeudaosunagnslimnsaniuiiug
Wunsadismnuswileduyury n1sdnfansaud
deouloafuTingss uagnsadausseinanisGoud
faoafouaziiniiugy nsfnwinagnsnsuims
Tsedourwrnlug luufidsdlinudidyed 198
W12 N TEAUAMNAINAITANYY #319AIY
dnon1an1enIsiseus waziduuuinidifuims
anunsninlUdFuldiuusunvedsaSsunueslaagng
TUsvansam

e N15338aENAIUINAYNENITUTINS
lssSsudszaufnwauialug ldisandunisneu
Tandidsinnis widadunsaisesdanuiiiannsa
iluldlsess WlesnsefununwanuAng ai1ennm
Wesiuunfunaseanazauwu wazdusingudidg/lu
MsfaunIneIn sy vesrAog1adadiu
InUsEAIANITITY

1. iflefnwanmilagtiularan miifieUssasd

Y94MsUTsIsstsulTsauAnwvualng drilnwe
fufinnsfnudszoufnuvay3 we 1

2. ieAnwanmnndounisusnuaznelu
Tsadsulsvaudnwawalug dinwaiuiinnsane
Uszaufnwivays we 1

3. e munnagmslssBouUszan@nuvun
Tng) drdnivndiufinisfnedseoufinugayd il

=

4. Wausziiumnuwmunzaukazanuduld

a

Tawesnagnsnisusmsisaseulssaufnwrvunalg

]
v
o

ddnwaiunnsfnuiuszaudnuivays wal

YIUWANISIYEY
Usgyng taun guims Ae e1uienns
V30TRIBINILNTIIN 12 AU ATHABY T1UIU 354

AU lsassulsyaudnwauialugdiuiu 6 15aseu
Tudstadriinuafiuiinsfnyussoufneivays e
1 Un1sfinwn 2568

Mag1e Laun §usns 6 AU LEeNa1wny
wnasiguantRngaou 354 Ay laglilgununisng
294 Krejcie & Morgan (1970, p. 608) laa1uau 186

o

AU dudagluuLUIty

YBUWAIUAIUTTEZLIAN
53NINTUN 1 HoungunIny 2568-3ui 31
WU 2568

wuaAangutieadas

miu%ﬂmimuiuamuﬁﬂmsﬁ”’uﬁ”ugwu
AIUNTITNTTANYBIUIAINITUSIITU 4 AU VOUTU
AsUSMISUl amuﬁﬂm%uﬁugm

ﬂ'1i’u'%mNmiuamuﬁﬂm%uﬁugmmm
UlgUIYNITNTLANYOIUIINITUTUITUAZAITIANS
Anwlunszs vy gAnsAnwiuied w.e. 2542
wazwdlodiniiin @UUl 2) w.e. 2545 u1ms1 39
lavaalilinszniensea1861u19n1TUTUIThaY
MM5IANSANY TeEuANS SUUSEINA) N1SUSS
suyAna waznsumseill Tudddnanun
Nufinsenvuazanudnulagnse

Pectdsawang P. (2018 pp. 21-25) a5u1y
31 Tuefnannundenvesesdnisaeutansd anen
ﬁ?wﬁ’meﬂuﬁaaﬁu wazndnSueiiifie sl Avssian
N1k dun1ely Wy n198u n1Ieaie
N1SHAR kagn15usMIsuana widagtuaniniindou

fianugudeu gnA1venggseduaina wazgsnaniely

v
= [

2IANTSHAMUNAINVALUINTY YINIENITIUHLLUY
Wwiulsiieane

Foifu nnsuimsesdnisgalvTeliaiiu
ddyiu nagnd iszdumsnaunuiiannsanie
nsalewan Weulssfuanimuindeuuazdnynim
vos03AnT Bnvadatanaldededniau nagnsia
FosUsznoumeiounuBaleuionazunuufoing
Fansounqu 3 sEau leun

1MFETIMINTUIIN AL DaATULeLTY

U9 16 atUfl 1 Usydudiou unsIAL-UwIBY 2569

atudsnumansuwavuyveaans



1. NaeNSI¥AUBIANT (Corporate Strategy)
diesmuadirnidlagsau

2. NayNsIEAugINY (Business Strategy)
dieadanuanansalunisut sty

3. nagnsseauUUmnis (Functional/
Operational Strategy) Lﬁa'ﬁzq%%ﬂ’]sﬁﬁmuiul,wias
nheuliussauanudvuig

N1sAASITianInKIna eun18uen 10U
nszuaumsdfaiitasle s nsueuiiuiclena
(Opportunities) wazdgAnA1w (Threats) danasons
ffueu Wnseuwwida STEPPLE Geusenaudae
7 eadUszneu fl denuuazSausssu (Sociocultural)
wialulad (Technological) ngwune (Legal) 1AswgAa
(Economic) n15Ldiee (Politics) @nINWINGBUNII
nIEAIMNA1ANE (Education)

nsATIgdanInuwIna eun1elulsasou
Junszuiunsddgiitnelifesdnsussdiiuiesei
9auds (Strengths) waggnaau (Weaknesses) lnseu
WWIAR 25aM Fsusznaudie fulasiadaStructure)
HARAAWALUINST (Service) Yaains (Manpower)
n153u (Money) Tangunsal (Materials) wazn13
UIN139AN1T (Management)

n1sduganInmIndeuneusniazaely
N15FUANITIATIEaA NG BN uaNLa el
voslssFouvunlngifiefmunfiamavesnagns
vadlsadeurualug dead

SWOT u13nfgen1w199nge Strengths
Weaknesses Opportunities wag Threats lagil
swazidendnuste fail

Strengths e 9aud Mnefis AnuETONAY
aounsainelulsadeuifuuin SadsaSeuanunse
vhinliussleviflumsinuilevssaingUszasduie
mssndununeluilsadeuiivialda

Weaknesses fio 090U #1889 a01un150l
melulseeuiifuaudalsaSeuldanunsoiulddu
Usslemilumsiauiioussqinguszasd wiens
fflununiglulssSeudivhlalys

Opportunities Ao lan1a nu1eds Jade
wazanunIsainsuenitdesaelinisinaures
15958uUT5a IR UTeasRnse anImwiIndeunIeuen
Aduvszlevidenisiniunsvedsadou

Threats e fuaAnatu vunens Yadeuay
anunsaiangueniitarnamsiaiuveslsadeulsl
Tussginguszasdvide anmwndoumeoueniiiiy
Ugymaelsaseu

Fefu SwoT Fadundnnisiieseviuas
MIUNLNNTIUYDIedAnT LielvusTaanudide
waziiUsednBnmiindstu dslunislinseridudos
Ansiziantaduntsluldun gaudsuazyaseou
19409An3 Twdadadensuentaun lonauavauassa
wiszuenanavanseiililamnnieluias neuen
peAnslanad duinliesdnsivseanininnisvitanu

v
=

fEavu

=D

PNMIUURA TS e
LagssUszimaifeatestunagnnisuimslsabou
Usgaudnwivuialng dfnauaiufinnsine
Uszaufnuivaus we 1 uazn1sianisfine wuin
MsUImsdanagysiinnuddyednadaionisuivis
anufine laeldunszsuiIunIsiaTIzy 319KY
wagimuinagnslunisdniunuveslssFeou ol
annsaussgiivneuazitszasdfiimunliogn
fUszaAngam

n153381ganagns Yl uImsantufdng
fdoyaedniarunsathluldusznounisdaaula
lusgAuuleute W n1sdaviuauny n1sUTudss
ATLUIUAITYINOIU UATAITUIUITIANITNITNEINS
9819 aY

Ya o

Tundall fAdeldjadunsinuinagnslunis
wmslssSeussiuuszanfnuivualng Tuwadiud
nsAinwUszaufnuwrvays wa 1 laedingusvasd
Wietauauumslunsiaiuaszansammsuins
FamsuazimnunAunnnsAnwlvideandesiuuIun

YBINUTLAZAIUADINITVRIHTAIWAEITEY

EAU HERITAGE JOURNAL Vol. 16 No. 1 January-April 2026

Social Science and Humanities



NSAULUIAANITIVY

- ¥ & . - .
N1FUTHNINISANETUNLEIY MuNTEuIENINTMLgIUIANITUTIITL 4 AU
1. MIUUSWITAUITINAG 2. ATUUSHISITUIUUSEUNN

3. AMUNUUTITNUYAAA 4. AUUTTuill

=

w : a a o EYR |
(wszadyAnIsANYILITIF WA.2542 uazuiiiudy (aU0uf 2 ) wa. 2545 1151 39

(Ministry of Education, 2007 P.1)

¥

AMFIATIEHEANMNUIAADY (SWOT Analysis)

|

|

nMsiesEREATWRIAARNAEUaN (STEPPLE)

arsmTsian wundaunieTy 254M

\

]

Y

LYY

3

wviAl (Vision) WusRa (Mission) uazit1uszadd (Goal) (2569 - 2574)

3

) & o
nagnivadlsaisulizauAnwvinalg ddnwaiuiinidnuuszondneways e 1

msvUsztiunagnintsuimsvadlsateusuialug

$

L 2

& = =t . ) & o =
nagnin1suiuslsaieudszauAnuuinalvn dnwanuinsAnesznuAnuivays wa 1

o

AN 1 ATOULLIANNITIV
350 HUN15I8
nIdeluasell 1Wunsideldsesdevisige
\WINELNANWID (mixed method research) Usenaunie
WeBeUTiNn (quantitative research) maingUsyasa

v A

I3 av a a = 1y}
Toi 11 JuITegeaUsin Anvanmdagdunazanin
SUNIUITaIANISUIMSIssTouUszauAnwaua g
ddnanuaiiunnisfnwidszaudnwivays we 1

Tdnsiudeyalaglduuvasuauiudliteya fe

4

UImsuazaslsaseulseaufnuuuinlng d1iiniu

= =

Wunn1sAnwUszauAnuivays wal auingUszasd

e>2

e

)

Y A a o a a 6 @ 1
To7 2 WuITednanIn lnglnseiyaudignsou
299n17U3uTl55vulsauAnwIvTuIn gy

o w

& A = = =
a’l‘LmL%JG]ﬁ/\lu%ﬂﬁﬂﬂwﬂﬂizﬂllﬂﬂ‘wﬂsﬁa‘lﬁ Rl ey

o w

38Uzl JURnsiudvideyadrdey lawn

o w -

aslsaSsulssanAnwivuinlvg drdneiiuinis

Dy e

)

a

AnwiUszaudne vaus wal lsaseuas 1 Ay 57
354 Ay auinguszasAden 3 1Wuidedenunin
ilefruanagnsmsuimslssGoulszaudnwiuinn
Tng) dinsdlufinsdnessaung ways wal
muinguszasaded ¢ 1TuiTedeUiina + el
Ao Wousziiunagnsliuuuuszifiunagns Tag
AV39Aeuell §1uau 6 i fRRaaudRdnsanisiinwm
INAYINITUINITNITAN

1MFETIMINTUIIN AL DaATULeLTY

U9 16 atUfl 1 Usydudiou unsIAL-UwIBY 2569

atudsnumansuwavuyveaans



UsEynIuazngualagng
Usgng tawn Juims Ae He1uienis
A Y o 4 o
V38309K81UIINITTI 12 AU AHARY T1UIU 354
a = 1o a
AU 1saBsulszaudnwauialugdiuiu 6 15aseu
ludsindrdniuniiunnisfinyiuseaudnuivays
we 1 Un13fnyn 2568

o

f0819 taud fu3ms 91uau 6 au 1HiEns

'
vada o v

\FenagaImInae AuaN R TuaLagAIHaou
U 186 AU mﬂﬂizmﬂsﬂgﬁy’wm 354 au lag
AMNUATUIARIBE1AINATTI19YDY Krejcie & Morgan
(1970, p. 608) LLaﬂ%’%%miEjmﬁ’;aEJ'NLLUULLUQ%V’u
(stratified random sampling) Uaz3deLTeAMAIN
(qualitative research) AU3TB@IUTNU (quantitative

research)

t!l =~ t!l a v

wsasiianlylun1side
o sy A A A I3
muingUszasAten 1 insesllenlylunisiiu
FUTWToyan3al Ae Luuasuniul (Questionnaire)
laeld Google Form laun Anwranindagiuuas
A = s < A a ¢
an el szasAtaztuluuaauaIuLie AT IZ
ANNAABNNBUDN WarNElUYBINITUIUSITIBY
UszanAnwivuialug drdnwenunnisfineiuszau
= = o sy & aw
Anwiways wal auinguszasddedn 2 1Juide
Wagunn dnsesileasuuuiuiinianisussyy
WUURNIS wazn1sATIsRanInwIngaun1euan
wazneluvedlssSeu mudngusyasaden 3 10uide
Wanann lag N153ATIEI TOWS MATRIX Aifn1
nagNSuArINaeNSisaSEuWIn e IngUTE A
To9l 4 1AF99UILUUUTELIUANALIZ ANLAZ AL

Hulule

nsiusausIudoya

pufnguszasdten 1 wuvaeunmlagld
QR-code gdntinauwaiuiinisAnuuszoufny
YAUT R 1 YOAIUDYATIEIHUTMTUazAISITEU
Usgnufnuvuialvg) 91 192 AU RBULUUABUNY
7119 QR-code

ainguszasddedl 2 Ussyuideufianis
Wiediasgianmwnadenniousn meluves lsaFeu

Usgaudnuivuialng dfnauaiufinnsine
Uszaufnwvays we 1 uazivunideriaduaznagng
n1slsaSeudsvaudnwivuialng asluassanagns
msuimslsadounnalugandeyadle

puinguszasAdedl 3 asunazsrenagns
nsuimslsaseuvunaluganndeyadils laduiu
113 HaNFIATIEYyaIINLUUAD U NIAEIAY
udsuazynoouveslsaBousiudaideiminlaan
n13UsEgulelfURnns urdseneuduranisiugly
71519 SWOT MATRIX Gauansfannuduiusssning
Hasunelunaztadunieuen ilethlugnisdmue
fenanagdninsanagns

mainguszasAded 4 Ussidiunnamanzay
wazaudululd s1enagnsnisudmslsuSeulszau
Anwwuelng dfnaiiuiinisinsusyoudne
YT L9 1

ananidlun1sinsizvideya

=

mudnguszasaden 1 Tadfdanssauun

Al fovar Aade AdrudonuuinTgy
wagmAl PN | )

muinguszasdaden 2 Ainsieiiguilen
(Content analysis) Ing AATIERENINLINGBN N18UBA
uazarelugniudne (SWOT Analysis) Aas1zilona
fuanau wazyaudegaseu

puinguszasAded 3 Aasedidaionn
H130silo TOWS MATRIX Wilerimunfianisnagns

mufnquszasdded ¢ 1iunisuseiiiu
BaUFun ileUszidiusenagns luduainy
winzay anandullinisnagns Tnemeiedsuas

AddssuunsgIu ludnunw

WAN1333Y

1. an1ndaqiu uavan wAifisszasd
TsaSeudszaufnuivuelng drdnaueniiuiinns
AnwUszaudnwivays wa 1 eglussduanniian f
Audesn1sinduasgn laun duuinsnuyana
AUUTNITIIUTVINGG ATUUTVITIUIUUTEUIN
FuuisnuuImsThly

EAU HERITAGE JOURNAL Vol. 16 No. 1 January-April 2026

Social Science and Humanities



2. HANTAATIBNANNLINRBUNUBNUAY
melulsaGeuszandnvwalng drinauwniiud
nsfnwUsvaufnuivays we 1
Aefeiinl

lsadsududunvuamain azdondn
auUszanaiigane WagiSeunuauldiuway
AENwETURIUTEaA sa9sussUUN sia el
dsugnaiiaeniang Jueen (EEC) uagsyuuiinmine

(Ecosystem)

Wushia

1. fan1sBeunsaouiitulGoududfy
wlomungiFoununuliiluliiinusssy WSesssu
wazanuazduNUITasA

2. WAUIMANGATLALNTEUIUNITTBUS A
viuarly aonndesiunisiudsuntasluamsswd 21
5995UNIRRIUIsE e AT UgRatAen AR TuRaN
(EEQ) wagszuuilng (Ecosystem)

3. daasuuagiauAngnImAILAYYAaINS
i3 AuaIunse wazinwen1sinnisiseu
n1saeuageliuszansan

1. N15IATITHANINUINGDNAGUDN

4. vimsdanisaniudnwiegraduszuy
Lssla wagnsvaauld

5. @519AUSWTOAUYUYY BIANT WALIATO
P1geins 9 ieatuayunsRauIAuAmANTANY

Wdseaen

a

1. Ji38ulAn5TIN TU5TTU UATAMAN YL
FUNIUTZAIARINNINTFIUNTANYIYIRLALATIRL
ANulH Y

2. fiFouiinnug vinwy uazaussouzi
donndostunsiniutdslumnssed 21

3. Agilop ANz yAAINSHANENINGS A58
FansBouinfiaunmuazaiisassduinngsy

4. TsaSpuiiszuunisusnisdanasiid
Uszansan Wsela wazmsiaaeuls

5. lseSeuiiadevrermusiuilofiduud ety
sqmuLLaxaqﬁﬂsmauaﬂLﬁamsﬂ’mm@mmwmsﬁﬂm
pgefsdusesfumstassfonasughafivasnie

fzIuean (EEC) warszuuling (Ecosystem)

ANNUINABUNIBUDN Tona + EANAY -
AudsanLazTausssu (Sociocultural) Tona +
wialulad (Technological) Tona +
Aungvsng (Legal) lana +
\595N9 (Economic) lona +
n15udleg (Politics) Tona +
ANNLIAABUNNIBAIN (Physical Factors) Tona +
n13Anw" (Education) Tona +
57U Tona +

NMFANTIVINM TN INGFedaisueTe

)

U7 16 aUUf 1 Uszdniiou unsIAu-luweu 2569

atudsnumansuwavuyveaans




2. N15AATITHENINLING NN T

anrnuindaunielu AUTI + AU -
S1—Structure (lassainsuazuloune) D +
S2--Service and products (HaNAALAZUINTT) AOOU -
M1--Man (yAaIns) MDY -
M2--Money (11411563u AOOU -
M3--Material (Yangunsal) AUt +
Md--Management (N15U31159AN"3) ﬁ;mlfﬁ\i +
593 MDY -
3. 11591 TOWS MATRIX
wailldundug Tuzuuuu TOWS MATRIX
OS ow *
(+ +) Stars (n/vfia/a818) (-+)7 (USuugy)
TS T™W

(+-) (En¥1@UNIN)

(- -) Dogs (an/fn/Nau)

PNNaNITIATIZRALT gageu Tand uay
AuANAIY 9N NTUTEYTIUNURRNS nTutug
Aldandug Tuguuuy TOWS MATRIX wWudn Aifnng

= = o W & A
vadlsaSsulsvanfnwvuinlvg ddnauwaiui
nsAnwIUsEaudnuIrays we 1 aglumumnia OW
MgdoaUumasiausely

NagnsNITUINITNISUIMISIsaseulseay
= 1o w & A = =
Anwvwnlngidinnuwsiuinsfinunussaufneg

= ¥ s £ s
Yays we 1 Usenouddg 4 nagnsuan 19 nagns
594 A9

nagNsuany 1: nagnsHwuIuAaINg

nagnsses 1.1 nagnsniseusuazionIdn
WATATANEAINYABINTNINITANY

nagNEIed 1.2 nagnsduasunsilonndnnig
UssguisluRnisivunideviaiuaznagns

NANSTY 1.3 NagNSNITINYINYUIULIANT
SIUNIITN (Professional Learmning Cormmunity) PLC

nagnssod 1.4 nagnsnisdavinlsaeulugiug

sqmjul,l,mmsﬁaui School as Learning Community)
SLC

nagnsses 1.5 nagnsadiennulingdauay
& o dl =

ANUWRUAToR AN

NALNSVANT 2 : NAENSHANUSINSIWITINTG

NagN53od 2.1 NAENSUIUITIANITAN YUY
YIHAFUVTLAE NI INTINVBINNNIAFIY

Nagnsses 2.2 nagnsn1siinausy n1sfa
nseonuwuutdudiu (Team design thinking)

NAENSTY 2.3 NAYNENITATINAIUABING
AanlelElu (passion) voeg ey

NAgNETod 2.4 NAENSNITIANITEEUTALT
v a | . o o U =
diseuliliu (passion) asafulanuasAman v SuR

Nagnssed 2.5 NagnsHmuINiseuseesy
lasanisaiauifiiavaiansJusen (Eastern
Economic Corridor : (EEC)

NagMENANT 3 : nagnsTEALmMUNALN NN

NAENETod 3.1 NAYNSNITIUHUATINLAY
\RenasidvaTuatiuayy

Nagnssed 3.2 nagnsnsuszyudieu U
nsfueIderinduasnagns

EAU HERITAGE JOURNAL Vol. 16 No. 1 January-April 2026

Social Science and Humanities



nagmssed 3.3 nagvdnisdafansau iioszau
NukarnIneIniiionsny

NAgNSETeY 3.4 NAENSNSTIRaTIIUUTEUIN
MNesAUTENEVYRITEULTNANITIS U

naEMEVANT 4 : nagmSiAINTUIMSinnIg

nagnsses 4.1 nagnsni1sasiaIedngy
duasuaiuayuisnmelusazaneueniseFou

NayNssed 4.2 NAENSNITINHAUNITINA
FENINEUTTLAZAS

nagnsses 4.3 nagnsnisununalulad
ansaumanldlunuuims

nagnsses 4.4 nagnslasansusuidesiad
Uy wazszuufanssy

NAYNSI04 4.5 NALNSNTATNUTIEINAN N
windeunglulsaey

n1sanUsIeNa

1. wamsiasgianiniagtiunazanini
HalsrasAvaslsusoulszandnervuinlngdiin
waufinsAnuUszou@nuvay we 1 lunma
wuin agluszduann wazanndign uazanMTIATIEY

Audndu PN wud1 anadesnisdndugeqn
O

difie .
LiuA sunisusmsauyaaa Wudwiui 1 sesasly
ANUUINITNUIYING AUTMITNUIUUTZI Uag
Sdugavielaun funsuimsauiily
2. iamsiazigaudeanseu luiFes 25am
lawn 1598379 (Structure) HandAKATUINIT (Ser-
vice) Yaans (Man) nsiiusudszana (Money) 160
gunsnl (Material) kagn15U3mM59AN15 (Management)
wuiesusznautsundina sy gauds
wansiaszinute 2.1 1uGosn ez

Ananam tmeldan PNl
Modifi

mne

| wandlyiiudn nsuIms
73 3 Fu lduA Frunsuimisauyeea fuuims
WAYINTT wazAuUImswIUYsTanandugageu
fiflgsnsuimsonuildidugauds diunanude
2 Hunmsdrannudndiuresnguitmnediussidiu
Fusazaudugaudmsegaseu luniseiusena

Ya o

ASId H3delaldenwNani1sIASIEUAINA AN A

U

PN 1ludhdidavdn Jsaguledn anmuwndon
odine

U9 16 atUfl 1 Usydudiou unsIAL-UwIBY 2569

meludugaeounienaidodelsualasldiaans
PN uaaslyilfiudn msuimsay a3 f I
ANUNITUIMISNUYAAS ANUUTITIUININIG Uag
fuvImsnuulszan Wugegeu luvnegdinig
vimsauialy ugauds lunisefumenadaud §
Aelaidenltnanisiinsziaindada PNl 1Tu
ﬁa%ﬁf@ué’ﬂiumsa@ﬂamwLL'ma”aa,Jmsf[,u ERGRHEER

ayulodn anmuandeunieluvestsessusylusedu

&

ndugngaulagsiu

2.1 HANITILATIENANINUWING BUABUDN
wuin Jadearulugidulenta lnefinzuuuggn
TuAunisiles (Sevay 99.48) wagn13finy (Feway
98.96) Tuvnizfidademenoamdudadoifeid
falona§ear52.60) uazfoanau (foar 47.40)
eildndnindideiu Tngasuudy mslinsganin
wndoumeuendstindulenmaluyndiu udiilor
ifinnsanswivanmnadounsludsiansmnen

A1 PNI A7 JIe3sdasUdnanimuindeunie
O

dified
Tulnesududugneou
INNTIATIEVANINUIAGBUN I UDNUAY
nelunundnniszes TOWS MATRIX (Wheelen &
Hunger 2012) f3dgan1niInaauN1eueNvedlssey
oglusedu Tona (Positive) Tuvnigiianinuindey
aelufiuudlud 10y gegeu (Negative) Ty
Lﬁaﬁmsﬁwﬂﬁaﬁy’qmaiuLLazmsmaﬂmﬁuq'ﬁ’u
KamsiinTzsivaddn Tsadouagluiumis ow B
vinefe “Fesuulse” tudelsaBoudosliusylov
nnlemanousniiieuiluiagiauignsounieluli
nanetdugauds
3. n1siuAnagnsvedlssssuruInlng
lanagnsvidn 4 nagns waznagnsses 19 nagns
NNsIAsIEan nndeunedadugageu
Tno5am idedsldimuanagnéndniidndusesiamn
uazUsuUssesnasaiiu TaefiseasBen fail
nagnsnIsWauIyaaIng: Wunagnsndn
fjaiunsaduairennuiduudwesaguazynaains
TulsaGou lnednagnssesiiieates fe:
nagnsniseusuAjilon nuaraiaATeUnY
YAAININIINITANY

1MFETIMINTUIIN AL DaATULeLTY
atudsnumansuwavuyveaans



NAYNSNITINYIYLBULINST U TN

nagnsn1sInvilsaseulug usyuuLiang
Seu3

NAgNENITUIMNSNWIYINTG : Wunaensuan
iy afunsuiulgsnisiBounisasuuazn1suInis
ednnsludivssAndambatu lnefinagnssosii
\Aerdies fe:

nagnsuImsian1sAnwinuy wadugns
waENTNEIUITINVBINNNIAFIY

nagnsnIsknousy N13An Nseenwuuilu
1 (Team design thinking)

nagnsn1sdrsranudesnisaanild ifu
(passion) YOI 13EY

nagnsn1saanisiieudaiudgFeull iy
(passion) asafiulanuasAuENYMET U SYaA

nagnsmuSeusesulATINISUANmU
NAwn1Angueen (Eastern Economic Corridor:
(EEQ)

NAENSNITUTMSIUUTEINN (ViTonaenSseau
uLaznIwensiilon1sdnw): Wunagndudnifiowiia
widsRunuiagnInensdmiunisiine Inelinagns
sesilivados fe:

NAENSNITINUNUATILaELNAT AT
UGN

nagNSNsUsERNRaUfURNSAmuaIdevimd
waznagns

nagnsn1sdafanssy ileszauyuuLay
n3negnsifiensne

NAENSN1IINATIIVUTELIUANIBIAYTENBY
YBIsTUUIIANISISYUS

ag3lsfinnu widnsusmsdnnisaiduga
uegfisoiiuin dududesinuuasimuiegisioliles
iioliAnaudsdudely Tnednagnsses Thun

nagnsnisasiaIeUelduasuatiuayy
fanglunarnneuanlsadou LaEnagNsNIIIILNY
N5INANSANYITEMINEUTITUALAS

dalduauue

Paauauuzlunisialuly

1. MsUszyndlinagns

AITUINALNSAN 4 AU WaZNAYNT oY
19 nagns Wlilimungauduusunvesusaslsesey
lngAdsdagauds gageu lania wasdvanay
dielsinnsuimsauia 4 drefivssansnin Téun

1.1 USMINUUARR: WAILIANEAINATILAY
ynaInseesreLiled 1wy PLC wag SLC

1.2 USMSNUAVING: INUHUNANEATHLAY
Aanssudenndesdnunmiiou vesdiu wazuloune
Usgina

1.3 S¥AUNULALNITNEINT: A190ATEVIEAIY
Suilaunnsy Lenvu Lasyuvy

1.4 Usmsdanis: Iwmalulagarsauinea
iesuinusssuosdnsfilysdlauagiidusou

2. alauanurd MU UM sAnuANY

2.1 Yoviunudianisusednlniunagns
wiouRnnuuarUsziiiunasgsiolilos

2.2 Waunszuvdeasnelulvidussansam
ioadanuidlanagnsildusanvesas-yaains

JarauBbUzaInsUNISIeASIR U

1. 9g1gnguseg1elvinsoungulsuiou

A a ~ '3
nvIaLiveLIeuisunagns

2. AnwdeRnnnuNangduey 1-3 U 1iie
ATIVEBUAIUALAILAEANSITUYDINALNS

3. Anw1Ua8AUTAUSITUDIANTHATANIY

o

Fihiidssasienudialunisuszndldnagns
sadnuiInmifldsu
NHANTIEAUTRgUTEAA Nan15AnY
anwdaglunaganiniifiausrasdlunisuinig
lseSgwrnalvglunimsiunuininsianindagiu
ogluseiuinn nmswanmiifiaszasd egluszdu
wnarenslfadfAfviinnudenissndy wuid
nnlssfsudaudeinisindudewmiudidu fe
(1) AIUUIMITNUYAAR (2) FIUUTIITNUIYINIG
(3) AuMTUIMIISIUUTEINM () AIUNITUTITLY

EAU HERITAGE JOURNAL Vol. 16 No. 1 January-April 2026

Social Science and Humanities



1Y waznan1shasIed anmuindeuniguen
waznnely nuuvasuaunsIfeneudl 3 nuil
\Julanta (Opportunities) wazidugneou
(Weakness) Fafirnalsadeulszau@numuuinlvg

o

dinnuaiuinsAnwUszaufnuvays wal 1ea

duaglushumis OW (Fasusuu) thdeyadildianun
wfisunlunsUserndl jUARn1eg 19021880
wielsilenaiignieanuaninauduaieuiniian
WAZNANIIAIVUA NAYNSUAN 4 Naens uaznagns
594 19 nagns

- amuﬁgﬁam%wuasa%’waﬁfnamw

- duaTuAHUN ST URS

- VIMIAMSANY UL amadUgnE
- M3ANaUIH Team design thinking

a4 - 81979 passion UIGNTEU

- PUPULINTIBUZ W (PLC) L,

- IANTLIYUFATINY passion kay
AnIENYY

- WRESeusassy EEC

- TsaSeulug s gumuuiiniaieus (SLO)

v v o W
- adwanulindauanitedunag
1: WiUYAAINg 2: Siwin

UIN1TU

4: i3

UIM3IANTg
v =l 1 b2 @t =l
/ ahaasategatuayulu-uanlsaudeu

- TRUUIASE G UTINI AR

3 SEANNULAY

NINYINT

N

- 'mLLmua‘i‘smLLastﬁaﬂaisﬁaﬁuaqu

- P 13 aoa =
- MUzl fuRmsideimiuasnagms - lwalulaBmsaumalunuuims

ar

- dpRanssusyayuiionsAnm ~lnsanvsUSuidenien USey uas
1

- i’mamuﬂizﬂmmmmzuuﬁmmsﬁfﬂuﬁ NINT3

- ansussmAdawIndeylulsasey

<4 &
2 g }%; g

References

Apinanthichai, K. (2019). Strategies for the administration of small primary schools under the office
of the basic education commission in Northeastern Thailand. (in Thai)

Arlita, K. (2023). Academic management strategies for primary schools in the new normal.

Beall. (2007). Strategic management of private schools.

Bolman, L. G., & Deal, T. E. (2017). Reframing organizations: Artistry, choice, and leadership. (6 ed.).
San Francisco: Jossey-Bass.

Budrod, R., & Suttham, T. (2023). Area-based educational management strategies for developing the
quality of small schools under the Mukdahan primary educational service area office.

Certo, S. C., & Peter, J. P. (1991). Strategic Management: Concepts and applications.

Chanchai, A. (2019). Vision: The future position of the organization. Bangkok: Chulalongkorn University

Press.

NMFANTIVINM TN INGFedaisueTe

I 16 atuil

1 Usgdnfiou uns1AN-ueew 2569 atudrumanduavuyserans



Deeduangphan, W. (2024). Management strategies for large primary schools under Chonburi primary
educational service area office 1. Pathum Thani: Eastern Asia University. (in Thai)

Greenley, G. (1989). Strategic management.

Henry, A. (2021). Understanding strategic management. (4" ed.). Oxford University Press.

Kanokorn, S. (2016). Leadership and learning leadership for educational administrators. Khon Kaen:
Klan Nana Vithaya Printing. (in Thai)

Krejcie & Morgan. (1970). Suggested that the appropriate sample size can be determined from their
well-known table.

Kotler, P., & Armstrong, G. (2018). Principles of marketing.

Maharatnsakul, P. (2017). Planning and management strategies. Bangkok: S. Asia Press. (in Thai)

Ministry of Education. (2007). National Education Act of B.E. 2542 (1999) and Amendments (Second
National Education Act B.E. 2545). Bangkok: Ministry of Education. (in Thai)

Mintzberg, H., Ahlstrand, B., & Lampel, J. (2005). Strategy safari: A guided tour through the wilds of
strategic management. Prentice Hall.

Nakasing, S., & Sikkhabundit, S. (2020). Strategic management of primary schools under Pathum Thani
primary educational service area office. (in Thai)

Pathumthani Primary Educational Service Area Office. (2023). Balanced strategies for large primary
schools. (in Thai)

Pectdsawang, P. (2018). Human resource strategic planning. Bangkok: Chulalongkorn University Press.
(in Thai)

Phacharaphiwit, C. (2018). Policies and strategic planning for modern schools. Maha Sarakham: Taksila

Printing. (in Thai)

Y &

e

EAU HERITAGE JOURNAL | Vol. 16 No. 1 January-April 2026
Social Science and Humanities




Uadeniidnsnanandnuinnvagliusnisarenistudunun

Factor Influencing Customer in Low-Cost Airlines

397y woud!, uadinud Beuld?, Swa duay’ way Ana UsniaSgauysal

Jirayu Payon', Monthikarn lamso®, Rattapon Sunson’ and Sirikul Prasertsomboon’
'‘nangnsInermansiudia a1v1uivisianisnistu amgnslu aninerdedafisuiedy

'Bachelor of Science program (in Aviation Management), Faculty of Aviation, Eastern Asia University
MENgATUIMITTINAMTUIN ANTUTNITTING UM INeIREdaLTITUETY

*Master of Business Administration Program, Faculty of Business Administration, Eastern Asia University
*NENgATUITNINITINY W TNTR a131N15AIA AMTUINIITING UMInefedaiisulelde

*Doctor of Business Administration Program (in Marketing), Faculty of Business Administration,
Eastern Asia University

Received: October 15, 2025

Revised: November 14, 2025

Accepted: November 18, 2025

UNANED

[ '
N & A

nM3ideadall Hfmguszasdiiie (1) Wiehinseddvdnavesiiadediutsraunismarnuinisiidana
seanuinAvosglivinisasnistufunusi (2) Wedlnsvidnsnavesnwdnvalosdnsfidsuasoninudng
yosgliuinmsanemstuduyuii nguiodisidinuie glasansymlnefiaglduinsaensduunues snnni
1 as3 Tuseu 6 Wou uazergannnit 20 YUY S1uau 400 au 1¥38Msdungusogrswuudugd (stratified
sampling) wazuuuLduszuu (systematic random sampling) {iuTIUTMTOYAMIBUUUABUAY adnnld leun
adAnTIzaun1sanneennan (multiple regression) #an1533e wui1 (1) Jadediudszaunisnainuinig
fuUsEAMSAMLATANAM dudunadeunianienm wazsusiauazaAldTsveslduiang 18vina
seanuinAvosglivinisasnistufunusi (2) aMndnwalesdns suanuil uagdudssieauazain
fidvswasionnudnveslduinisaenistudunusi Fsmansidedlhifiuinussansnmuagamuninlunis
Thuinisdu (dutafomauanitddyilandearsnistu Turneiinisamudiudunadonnenisninuay
msimunamevszanfnadutadefiarenisdudesfiansanegsseunsy teadeanudnilungs
lnsansvosanensiusiunumitausoulmseninudue

o

AdAny: Jadediuuszaun1snainuinis; nnanualasdns; AUAng; a1en1stunuyue

v

Abstract

This research aimed to (1) analyze the influence of service marketing mix factors on
low-cost airline customer loyalty; and (2) analyze the influence of corporate image on low-cost airline

customer loyalty. The study’s sample consisted of 400 Thai passengers who had used Nok Air more

) ) 1MFETIMINTUIIN AL DaATULeLTY
e o o - ) :
U 16 a0un 1 Uszdunou Un5IAL-LU¥IEY 2569 atiuspurnansuazanseman;



than once within the past six months and were over 20 years old. Stratified sampling and systematic
random sampling methods were employed. Data was collected using questionnaires. The statistical
method employed was multiple regression analysis. The results revealed that: (1) service marketing mix
factors namely efficiency and quality, physical environment, and price and costs significantly
influenced the loyalty of low-cost airline passengers; and (2) corporate image factors specifically
location and facilities also significantly influenced passenger loyalty. The findings indicate that service
efficiency and quality are the most important positive factors for airlines, while investments in the

physical environment and appropriate pricing remain critical considerations for fostering loyalty among

low-cost airline passengers, who tend to be value-sensitive.

Keywords: Service Marketing Mix; Corporate Image; Customer Loyalty; Low-Cost Airlines
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