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Invited article

From Efficiency to Indispensability: Rethinking Supplier Resilience

What smaller export-oriented countries can learn from Thailand’s GVC experience
Pavida Pananond®

E-mail : pavida@tbs.tu.ac.th

Abstract

Resilience has become one of the most invoked concepts in economic policy, yet it
means different things to different actors. This article develops a framework for supplier
resilience — the form of resilience available to smaller, export-oriented economies whose
prosperity depends on participation in chains governed by lead firms headquartered
elsewhere. It argues that supplier resilience requires three levels to work together: individual
firms, global value chain (GVC) structure, and state policy.

Applying this framework to Thailand, the article shows that cost-based positioning is
no longer sufficient in an era of geopolitical fragmentation. Building supplier resilience requires
three forms of intelligence in concert: geoeconomic intelligence, GVC intelligence, and
domestic capability mapping—all translated into resilience-creating value. Thailand’s
automotive sector illustrates the cost of misalisnment: state policy attracted foreign electric
vehicle manufacturers without building domestic supplier capability, weakening rather than
deepening structural indispensability. The argument extends to any smaller economy
navigating the era of geopolitical tensions. The alignment of resilience at the three levels is
critical. The question is no longer whether you can join a global chain. It is whether others

can do without you.

Keywords: Global Value Chains, Resilience, Supplier Resilience, Thailand

! Thammasat Business School
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This article began with what sounded like the most generous of invitations. Associate
Professor Dr. Nitida Sangsingkeo, the Editor of this journal, asked if | would contribute a piece—
on any topic, in any style, at any length, and in any language | chose. | was genuinely touched by

the trust she had in me, yet | quickly realised that a decline was not really an option.

Then | sat down to write, when the hard deadline approached and her messages

to me became more frequent.

As anyone who has ever faced a blank page with no constraints will recognise, total
freedom turns out to be its own kind of difficulty. | went through many ideas before landing

on the topic that felt most relevant to my work.

That word is resilience.

We hear it everywhere, but rarely examine what it means with any precision.
Government strategies invoke it. Corporate reports promise it. International organisations
fund programmes in its name. Yet when you press for a concrete answer to the question
‘resilient for whom: companies, industries, or countries?’, the answers tend to differ.
This article is an attempt to provide a framework that allows us to unpack the concept.
It draws on my own research on global value chains and international business strategy,
but | hope that it can be useful for anyone who is interested in figuring out what resilience

actually means for Thailand, and for the people making policies or running businesses here.
A system built for a world that no longer exists

Let me start with Thailand’s economic development story that is still unfinished.

For most of the past thirty years, Thailand did something genuinely impressive.
Following the success of its East Asian neighbour's, Hong Kong, Singapore, South Korea, and
Taiwan, Thailand adopted an export-led development model, welcoming foreign direct
investment and inserting itself into the global economy not just as a market, but as
a production hub in key export sectors. The world’s leading multinationals in electronics,
automotive, and hard disk drives chose Thailand as a place to make things. Seagate, Western
Digital, Nissan, Toyota, Honda did not come to Thailand because Thai firms built these
industries. They came because Thailand offered what they needed: reliable infrastructure,

a skilled workforce, political stability, and a competitive cost base. Their overall production

29 | unANUTUTEY
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networks can be split into different sections and relocated to countries that can best
accomplish those tasks.

The logic underpinning all of this was efficiency. Find the best location for each stage
of production, connect those locations through trade and investment, and the entire system
becomes more productive than any single country could be on its own. This is the organising
idea behind the global value chain (GVC) literature, which examines how the activities required
to produce a good or service, from conception and design through production, marketing,
distribution, and after-sales services, are fragmented and distributed across firms and countries
(Gereffi & Fernandez-Stark, 2016). Thailand played this game well, and the results showed in
export revenues and in the rise of foreign direct investment (FDI). By the late 1980s, Thailand
was among the fastest-growing economies in the world, and one of the most important
destinations for foreign investment. The country became a crucial production base for many
of the global industries mentioned above.

Resilience, in this world, was largely an afterthought. The assumption was that an
efficient global system would also be a resilient one: if one node failed, others would step in.
Disruptions were treated as temporary frictions, not structural vulnerabilities.

Then came a sequence of events that challenged this assumption. Shortages of many
products during COVID-19 revealed how fragile concentrated supply chains could be. The US-
China trade tensions raised concerns about locations of production. Russia’s invasion of
Ukraine, and now the US-Iran war, highlighted the significance of energy security and critical
chokepoints. Each of these, in different ways, demonstrated that efficiency and resilience are
not the same thing. Security-driven resilience for Iran, demonstrated by its control over
the Strait of Hormuz, sent shock waves along the value chain of energy, food, petrochemicals,
and beyond. Similarly, President Trump’s quest for resilience in the US through high tariffs and
calls for reshoring hurts firms located in Thailand as their products exported to the US become
more expensive or the factories that produce them risk being closed down as multinational
headquarters consider relocation.

That is the world Thailand is navigating right now. And it is why resilience, properly

understood, matters more than ever.
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Resilience decoded: why the same word means different things at different levels

Resilience is not a one-dimensional concept. In general, it implies the ability of an
organisation or a system to plan, absorb, sustain, and adapt to shocks and disruptions.
Understanding resilience requires looking at different levels within an economy. These span
individual firms, the structure of global value chains, and the policies of the state.

Drawing on my work with Gary Gereffi and Torben Pedersen (Gereffi et al., 2022),
we argue that resilience operates at three distinct levels simultaneously. The strategies
appropriate to each level differ fundamentally. But the alignment and interplay among all
three levels is no less consequential.

At the level of individual firms, resilience is primarily operational. It is the ability to
absorb a disruption and restore normal functioning as quickly as possible. Timing matters: how
fast can a firm resume normal operations after a shock? Robustness matters too — how well
the firm holds up while the shock is happening (Miroudot, 2020). After the 2011 floods in
Thailand wiped out nearly half of global hard disk drive production within weeks, the firms
that recovered fastest were those with backup suppliers, inventory buffers, and flexible
logistics. This kind of resilience is real and important. But it is also limited. A firm can be
operationally agile and still find that the position it bounced back to is weaker than the one
it started from when the context changes.

It is worth noting that Thailand’s role as a supplier in globally integrated chains extends
well beyond manufacturing. Tourism feeds into global travel and hospitality chains. Agriculture
and seafood supply global food chains led by multinational retailers. Even services such as
healthcare and education are increasingly part of cross-border networks. In all of these,
Thailand is a supplier. Its position depends on decisions made by lead firms headquartered
elsewhere. It is always potentially substitutable. This is the common structural condition
across all sectors. This is why | refer to this firm-level concept as supplier resilience. While this
article draws primarily on Thailand’s manufacturing GVC experience, the logic of supplier
resilience applies wherever Thailand participates in globally integrated production, service, or
commodity networks.

At the GVC level, resilience looks different. It is about the configuration of activities
along the chain. The focus is not on individual firms per se. It is on whether the value chain

as a whole can sustain shocks that travel through multiple players across different geographies.
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The choices that lead firms make about where to source key inputs, and whether alternative
suppliers exist, determine how resilient the chain is.

The contrast between rubber gloves and face masks during COVID-19 illustrates this
clearly (Gereffi et al., 2022). Face mask supply collapsed because production had migrated
almost entirely to China in pursuit of cost efficiency, leaving no alternative supply base when
exports were disrupted. Rubber gloves, by contrast, remained available. The supply chain was
strained but not broken. This was because rubber plantations, latex processing, and glove
manufacturing companies across Malaysia and Thailand had created a supply base with depth.
The resilience came not from diversification, but from accumulated capability embedded in
a regionally integrated chain that no alternative supplier could quickly replicate.

At the level of the state, resilience is about policy. It is the capacity of governments
to shape the terms on which their economies participate in global production networks.
States can use economic power to push home-country interests and to coerce others
(Farrell & Newman, 2019). When national security concerns dominate, states restrict access for
foreign firms, impose tariffs, and build barriers around what they consider strategic industries.
But this is where the distinction between large and small economies becomes decisive.
Powerful states can restructure global chains to serve their own resilience interests. They can
reshore, friend-shore, and subsidise at a scale that distorts global markets. Smaller, export-
oriented states cannot. They have neither the market size nor the fiscal capacity.
Their resilience strategy must operate within the logic of global integration, not against it.

Given these differences, resilience cannot mean the same thing for all stakeholders.
It reflects the interplay among the ability of firms, the flexibility of GVC governance, and
the capacity of the state. Understanding resilience requires looking at all three together.

The mistake made by most current policy advice is to conflate these levels.
The common debates on resilience take the state-level, security-driven logic, developed by
superpowers for superpowers, and apply it wholesale to firms and countries for whom it
simply does not fit. Moreover, resilience is not a static concept. It is not enough to understand
where a country sits in global value chains today. It is an active and dynamic process of

improving the quality of that position over time.
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What resilience actually demands of Thailand: from cost supplier to capability partner

Understanding resilience at three levels, firm, GVC, and state, points directly to
a question that Thailand cannot afford to avoid: what is the resilience Thailand is actually
operating at, and is it the right one?

The world has moved. The era of stable globalisation that rewarded cost-competitive
production is giving way to an era of geopolitical contest. Governments increasingly select
economic partners based not on economic efficiency but on political proximity. They want
supply chains that travel shorter distances and depend less on rivals. For Thailand,
this changes the terms of participation in the global economy.

The key question for policymakers and managers is no longer how to become part of
the GVC. It is about strengthening supplier resilience. That means maintaining global
connections while actively building the kind of capability that makes a country’s position in
those chains genuinely difficult to replace (Gereffi et al., 2025). Supplier resilience for Thailand
requires firms and policymakers to find ways to stay relevant and indispensable in the value
chains we are already part of, and in the new ones we want to join. Interdependence
still matters, but the leverage we can develop within those interdependencies matters too.

This is not the same as the resilience agenda being pursued by advanced economies.
When Washington talks about resilience, it means less interdependence on others.
Rather than offshoring, we hear more from the US about reshoring, onshoring, and friend-
shoring. The trend is now towards weaponising and securitising supply chains, restricting foreign
economic activities in the name of national security.

When Brussels talks about resilience, it can mean strategic autonomy, achieved by
moving supply chains closer to the EU or imposing strict due diligence requirements along
supply chains. When Beijing pushes for its version of resilience, the world feels the impact of
China’s control over rare earth minerals or solar panels, and the vertical integration of
its leading electric vehicle companies. Resilience for superpowers means making life harder
for others. It means high tariffs, compliance requirements, stricter investment screening, or
control over inputs that others depend on.

These options are not available to Thailand. Telling Thailand to pursue stratesgic
autonomy is a fundamental mismatch. It applies the strategy of a superpower to a smaller

open economy whose entire development model is built on integration, not separation.

6-9 | UNANTULTYY



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2, 2026

What Thailand can do is move from passive dependence on cost-based positioning
toward active development of capabilities that lead firms cannot easily source elsewhere.
This is resilience for Thailand, from the perspective of a supplier economy. The distinction
matters enormously. A cost-based supplier is substitutable. If wages rise, if tariffs change,
if geopolitical pressure shifts, the lead firm can relocate. A capability-based partner is not so
easily replaced. What it offers cannot be quickly replicated, regardless of where costs are
lower or politics are simpler.

Thailand’s own automotive sector illustrates why the alignment and interplay of these
three levels matters. For decades, the industry performed well by firm-level measures.
Thai parts suppliers were productive, reliable, and deeply integrated into Japanese automotive
supply chains. But when the global shift toward electric vehicles accelerated, the GVC-level
configuration changed faster than either firms or policy could track. Chinese EV manufacturers
entering Thailand brought their own established supply networks. Thai suppliers found
themselves challenged to be part of the new chains. Their limitations did not result mainly
from a lack of operational capability. They lacked the positional significance in the EV value
chain that they had built up over decades in the internal combustion engine sector
(Kulkolkarn, 2025).

At the state level, Thailand’s Board of Investment promoted EV adoption through
generous incentives that succeeded in attracting investment. But there was no parallel strategy
to build domestic supplier capability for electrification or to manage the transition for
the existing base. The result was a policy that worked at one level, attracting foreign
EV manufacturers, while inadvertently weakening resilience at the other two. Supplier firms in
lower tiers lost orders they could not replace. The GVC configuration shifted in ways that
reduced rather than deepened Thailand’s structural indispensability. This is the cost of treating
resilience as a one-dimensional problem. When the three levels are not aligned, resilience

at any single level offers little protection.
The bottom line and why it matters beyond Thailand

Having worked through this argument, | find myself returning to the question | posed
at the start: resilient for whom, and at what level? The answer this paper has tried to develop
is that supplier resilience requires all three levels, firm, industry, and the state, to work

together. And it begins not with policy announcements but with honest self-knowledge.
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That self-knowledge has three dimensions. The first is geoeconomic intelligence:
understanding the shifting geopolitical and economic pressures that are reshaping global
chains, and what they mean for Thailand’s position. Which chokepoints are becoming more
contested? Which alliances are altering where lead firms want to source and produce?
Without this intelligence, policy reacts to disruptions rather than anticipating them.

The second is GVC intelligence: understanding where Thailand actually sits in specific
value chains. Which nodes does it occupy? What do lead firms genuinely need from their
suppliers in those chains? Where is Thailand’s position substitutable, and where does it have
real leverage? This is not a one-time mapping exercise. As the automotive case shows, chains
reconfigure faster than policy can track. GVC intelligence has to be continuous.

The third, and most often neglected, is domestic capability mapping: understanding
what firms operating in Thailand are actually doing, what capabilities they have built, and what
stands between current performance and the capability-based positioning that supplier
resilience requires. For supplier firms, the relevant questions are direct. Are their products
traceable and visible to lead firms across the chain? Do they have the scale to serve multiple
markets, or are they tied to a single buyer? Do their sustainability practices meet what global
chains now require? These are not abstract questions. They are the starting point for any
serious supplier resilience strategy.

Together, these three forms of intelligence point toward what we might call resilience-
creating value: the shift from cost-driven efficiency toward offering something that genuinely
matters to the chain and that others cannot easily replicate. This could be specialised
technology, supply chain traceability, scale in hard-to-acquire processing capabilities, or
sustainability practices embedded deeply enough to be credible. The state’s role is to
translate all three forms of intelligence into industrial policy. That means policy designed from
the chain inward rather than from the ambition outward.

For Thailand, this is urgent. The automotive case illustrates what happens when
the three levels fall out of alignment. State policy moves faster than GVC intelligence.
Domestic firm capabilities are not the starting point. The result is activity without position:
investment attracted but indispensability not built.

Rethinking resilience in the era of contested globalisation is not only a task for
governments. It requires firms to think more like governments—to understand the gseoeconomic

context in which they operate. And it requires governments to think more like firms—
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to understand where real leverage lies, at the level of what companies can actually do.
This argument is not Thailand-specific. Any smaller economy whose prosperity depends on
globally dispersed production, service, or commodity networks faces the same challenge.
The efficiency era asked one question: can you produce reliably at competitive cost?
The fragmentation era asks a harder one: is what you do something that others cannot easily do
without you? Countries that answer the second question clearly are the ones that will hold their
positions as the global economy continues to reorganise. Doing so requires geoeconomic
intelligcence, GVC intelligence, and an honest assessment of domestic firm capabilities,
all translated into resilience-creating value. Countries that substitute aspiration for analysis will
find that their supplier resilience, however confidently announced, does not survive the first

serious disruption.
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Abstract

This research of the topic as the proper guidelines of reducing firearms violence in
Thai context aims at studying the analysis of situations, policies, and impacts of guns in Thailand
and in the foreign countries. This study also targets at studying the problems and obstacles to
violence reduction from using guns fitting Thai contexts. The guidelines from reducing firearms
violence can result in the good measures and practices being appropriate with the current
contexts in Thailand. Using a qualitative design, data were gathered via in-depth interviews with
59 key informants and two focus groups with 42 participants and 15 individuals currently serving
sentences for offenses involving firearms were conducted to triangulate the findings and capture
diverse perspectives on community safety. Data were processed using thematic analysis to identify
systemic loopholes and sociopolitical drivers of eun-related crimes. Furthermore, several
prominent projects in Thailand have been studied to extract best practices, such as Contemplative
Education (Jitta-Panya), Alcohol-Free Village Projects, Anti-Street Racing and Brawl Prevention
Projects and the ‘Five Precepts Village’ project.

This study found that violence related to firearms in Thailand has increased, causing
many losses to innocent people. According to most problems as the obstacles to reducing
the violence from using guns in Thailand, it was turned out that the main problems and

obstacles against reducing the use of guns include legal measures, punishment guidelines,
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law enforcement, emotional control, education/knowledge, and insight. Therefore, it is
necessary to search for effective measures to reduce violence related to firearms in society.
Concerning the measures for reducing violence from using guns fitting Thai contexts,
it was found that the measures were divided into four main aspects, which are legal measures
and law enforcement, the measures promoting the knowledge involving the violence from
using guns, technological measures in following up the guns, and the measures in form of

the projects/any campaigns involving the reduction on violence.
Keywords: Proper guidelines, Violence, Firearms, Reducing
Introduction

The violence problems related to firearms at present have increased. Not only in
Thailand, but firearms involve violence all over the world. In Thailand, the top weapon used
by criminals is firearms. In other words, firearms are offensive weapons in most of Thailand’s
criminal cases. According to the 2022 World Population Review, Thailand ranked 15th globally
in firearm-related fatalities, recording 2,804 deaths—an average mortality rate of 3.91 per
100,000 population (Lertjittham, 2022). Furthermore, 2023 statistics reveal that Thai civilians
possess approximately 10.3 million firearms, the highest ownership rate in Southeast Asia and
the 20th highest in the world (The Government Public Relations Department, 2023).

Research has shown that the rate of gun deaths in Thailand is as high as in countries with
active conflicts. Most gun-related deaths in Thailand are associated with a criminal offense,
collective violence between different gangs, or personal conflict. There is not a spate of mass
shootings that occur often in other countries or in the United States. Although mass shootings
remain less frequent in Thailand than in the United States, recent high-impact tragedies—such as
the Nakhon Ratchasima and Nong Bua Lamphu incidents—signal a dangerous shift toward
indiscriminate, high-casualty violence. (Tunneekul & Meeboonsalang, 2020)

Asian Correspondent has reported that most gun-related deaths in Thailand come from
personal conflicts, gang violence, or a loss of face. Although face loss seems trivial to many
cultures, it is extremely serious in Thailand. The British journalist, Andrew Drummond,
who was stationed in Thailand and had to leave the country with his family after being
threatened, commented that crimes in Thailand did not decrease because a perpetrator often

gets off scot-free and the Thai authorities’ investigation process is unreliable. (Prachatai, 2016)
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Another major issue is that gsuns are now easily available through social media, allowing
people to bypass legal checks. At the same time, social pressures have led to more emotional
violence and a lack of self-control among the public. Because the Firearms, Ammunition,
Explosives, Fireworks, and Equivalent Firearms Act, B.E. 2490 (from 1947) (Government Gazette,
2019) are outdated and cannot control these new problems, this research is interested in studying
the real situation and the obstacles to reducing violence. Finally, this study proposes practical
measures and “good practices” that are suitable for the Thai context to help improve public

safety.
Research Objectives

1. To study and analyze current situations, policies, and impacts related to firearms in
Thailand and abroad.
2. To study the obstacle to the reduction of firearm violence in Thailand.

3. To find effective measures to reduce firearm violence in Thai society.
Literature Reviews

The definition of violence, according to the standards of the World Health Organization
(WHO) and the Violence Prevention Alliance (VPA), focuses on the intentional use of physical
force or power, which results in a broad impact on the body, mind, and individual liberties.
(World Health Organization, 2002) In the field of criminology, The Self-Control Theory
proposed by Gottfredson and Hirschi indicates that crime is not solely a result of social
influence, but stems from a personality trait defined by low self-control or impulsivity,
typically influenced by poor parenting during early childhood. People who have low
self-control often pursue instant rewards, engage in adventurous behaviors, and resolve
problems through physical force rather than intellect. (Akers, 1991) In the Thai context,
firearms serve as a shortcut tool that best suits this group of individuals. Because firearms
possess the power to resolve conflicts or demonstrate authority over others instantly,
users often overlook the long-term legal consequences. This is consistent with the high
mortality rates in Thailand resulting from impulsive acts in cases of personal disputes or the
“loss of face”.

However, violent behavior is not limited to individual traits; it is also shaped by

a learning process according to Sutherland’s Differential Association Theory (Siegel, 2005).
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This theory points out that criminal behavior is learned through interaction with specific
groups, particularly in a society with a deep-rooted “gun culture”. This learning is not limited
to the methods of acquiring or modifying firearms online—which is currently a major issue—
but also includes the adoption of “definitions” and attitudes that view violence as acceptable
or as a way to gain respect. When individuals are close to groups that glorify lethal weapons,
the frequency and intensity of this learning eventually cause them to shift their moral
standards toward accepting firearms as a solution to problems.

Moreover, the rise of new media and technological advancements has broadened the
scope of this learning, as explained by Albert Bandura’s Social Cognitive Theory, which
highlights the importance of “observational learning”. Humans can remember and imitate
violent behavior without needing direct experience (Bandura, 1971). By observing media
portrayals of firearms being used to gain power or successfully seek revenge, a “copycat”
phenomenon emerges. This explains the rise of Active Shooter incidents in Thailand, where
perpetrators are often motivated by the “representation” of previous attackers in the media,
which tends to turn criminals into a focal point of public attention.

The meaning of firearms in the Thai consciousness is further reinforced by Stuart Hall’s
Representation Theory, which explains that humans create meaning for objects through
cultural exchange (Hall, 1997). In the past, firearms might have been defined as tools for
protecting life and property. However, in the present, the representation of guns has shifted
to a “Symbol of Power” and a mark of extreme masculinity. Carrying a firearm is no longer
just about preparedness for self-defense; it is an expression of status and dominance over
public spaces. This meaning, reproduced through media and specific subcultures, turns
firearms into dangerous objects when they fall into the hands of those with low self-control
in environments that facilitate wrongdoing.

However, this impulsive behavior is further complicated by the framework of Gary Becker’
Rational Choice Theory assumes that offenders are rational decision-makers who choose crime
when the benefits seem to outweigh the chances of getting caught or punished (Wickert, 2019).
It assumes offenders act logically rather than impulsively. This led the person to believe that
violence is the most efficient choice available, despite its long-term costs.

Consequently, effective crime prevention in the Thai context cannot rely solely on
traditional deterrence or the swift and severe enforcement of laws. It is essential to expand

the scope to Situational Crime Prevention through Crime Prevention Through Environmental
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Design (CPTED). This approach creates physical barriers and increases natural surveillance in
high-risk areas (Royal Thai Police, 2007), alongside improving firearm control policies.
Therefore, firearm violence in Thai society is not an isolated issue but a combination of weak
individual self-control, an improper learning culture, and the social belief that guns represent
absolute power. This complexity creates a significant gap in existing sovernment policies,
which explains why previous efforts have remained ineffective and cannot yet ensure long-

term public safety.
Research Methodology

This research was a qualitative study based on in-depth interviews, focus-group
discussions, and case studies. A documentary study was first conducted to establish the necessary
theoretical and policy frameworks and field data collection was conducted through
methodological triangulation

Key informants were selected through a purposive sampling method, guided by a set
of explicit criteria to enhance the study’s academic integrity. The sample group consists of
3 main groups: 1) government officials in the justice system and local authorities, and 2) civil
society groups, academics, and NGOs, by selecting those with at least 2 years of work
experience. These two groups were divided into 59 participants for in-depth interviews and
42 participants for 2 focus group sessions. 3) The third group consists of 15 individuals currently
serving sentences for offenses involving firearms, which are considered important case studies
for an in-depth analysis of criminal motivations and circumstances. Additionally, there is a
study of 2 communities with outstanding violence prevention measures to extract best
practices in an empirical way.

The data analysis process was systematically conducted using the Content Analysis
technique. Data from field notes and word-for-word transcription were used for coding and
categorizing key concepts to synthesize into Thematic Analysis that directly answers the
research questions. Furthermore, the researchers strictly followed Research Ethics, especially
in protecting the rights of vulnerable groups such as inmates. This included obtaining official
permission from the Department of Corrections, ensuring Informed Consent, and maintaining
the Anonymity of all informants to keep confidentiality and prevent any impacts on

participants. This enhances the standards and credibility of the research findings at an

uNnALIY (Research article) | 14-23



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2. 2026

international level. Additionally, this research has already been approved by the Human

Research Ethics Committee.
Research Findings and Discussion
The research findings are as follows:

Objective 1: To study and analyze situations, policies, and impacts related to

firearms in Thailand and abroad.

A study of firearm situations and policies reveals a significant divide between Western
and Asian contexts, particularly in Thailand. Unlike Western mass shootings, which are often
driven by psychological crises or hate-based beliefs, Thai firearms are perceived as symbols
rather than instruments for self-defense violence typically stems from routine street crime
and personal disputes in daily life. The core of this phenomenon lies in the concept of low
self-control. According to Gottfredson and Hirschi’ Self Control Theory, individuals with limited
self-restraint are naturally drawn to actions that provide immediate gratification while ignoring
long-term repercussions. This is consistent with testimonies from firearm offenders, who noted

that,

“It was truly just a split-second decision. With a ¢un in my hand, | felt | could
end the problem instantly. | didn’t stop to think that after pulling the trigger, |

would have to spend the rest of my life in prison.”

Such testimony confirms that firearms serve as a “shortcut tool” for conflict resolution
in situations where individuals lack emotional restraint.

The high rate of gun violence in Thailand, notwithstanding various amnesty initiatives,
underscores a fundamental truth: legal measures alone cannot suppress a deeply ingrained
“gun culture”. According to Bandura’ Social Cognitive and Sutherland’ Differential Association
theories, media exposure and peer pressure teach and normalize violent behavior. As Stuart
Hall’s Representation Theory suggests, the media often glamorizes firearms, cementing their
status as essential icons of male authority and toughness in Thai society. As one youth

offender noted
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“In my circle, the person with a gun is the one with ‘power’. Friends respect you.
The older guys told me that if | wanted to be accepted and not seen as weak,

I had to be armed. It’s a symbol that we aren’t nobodies.”

A critical issue in Thai society is the relative ease of access to affordable firearms,
coupled with obsolete laws that focus heavily on increasing criminal penalties rather than
addressing structural causes. When easy access is combined with physical triggers like alcohol
consumption, personal inhibitions are further lowered. In a highly competitive and intolerant
social environment, the firearm becomes an absolute “shortcut” for settling disputes.

Consequently, Thai public policy can no longer rely solely on traditional legal amendments.

Objective 2: To examine the problems that hinder the reduction of firearm

violence in Thailand.

The study shows that firearms are perceived as symbols rather than instruments for
self-defense violence in Thailand is involved with structural issue. It results not only from legal
loopholes and inconsistent enforcement but also from a complex interplay of social and
psychological factors. The following sections will analyze them through several key

criminological frameworks.
1. Legal Loopholes and Soft Penalties

A fundamental hurdle is the inherent weakness of the Firearms, Ammunition,
Explosives, Fireworks, and Imitation Firearms Act B.E. 2490 (1947). (The criteria for license
applicants are described as “too general and lacking in empirical testing,” particularly regarding
mental health and technical proficiency. This allows lethal weapons to fall into the hands of
those ill-equipped to possess them.

Furthermore, a significant discrepancy exists between the severity of prescribed
penalties and their actual judicial application. The research highlights a troubling predictability

of leniency:

“The offender may predict what penalties will be imposed... as it has become
a norm of the court. Therefore, they are not deterred by the punishment and are

tempted to commit the offense.”

UNANITY (Research article) | 16-23



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2. 2026

This phenomenon aligns with Rational Choice Theory. When potential offenders
perceive the “cost” of the crime (the actual enforced penalty) to be lower than the immediate

“benefit” (retaliation or emotional release), the law loses its deterrent effect.
2. Social Learning and the “Symbolism of Power”

The study emphasizes how the media contributes to the normalization of violence.
When violent incidents are broadcasted in real-time and without filters, they act as a “model”
aggressive behavior. Following Bandura’s Social Cognitive Theory, individuals—especially
impressionable youth— to absorb these behaviors through observation.

In Thai society, firearms are perceived as symbols rather than instruments for self-

defense. As the study notes:

“Thai media loves showing violence because it sells. The more violent it is,
the more people watch. Then they start copying what they see, thinking that

having a gun makes them powerful.”

Stuart Hall’s Representation Theory indicates that the media’s propensity to glamorize
the “toughness” of firearms and a sign of perceived authority over others. As a result, gun

possession becomes shaping a social identity rather than functional use.
3. Low Self-Control and Impulsivity

The finding points that the primary driver of violence is psychological, not situational.
This is entirely consistent with Gottfredson and Hirschi’s Self-Control Theory, which holds that

criminal behavior stems from a lack of self-regulation. The research confirms that:

“Crime problems are not caused by guns, but by individual thoughts and
intemperance. The gun is merely a stimulus that makes humans more

courageous.”

When individuals possess low self-control, the presence of a firearm creates
a “weapons effect”—an environmental cue that increases the likelihood of an aggressive
response. Without rigorous emotional training and restraint, a routine dispute can escalate into

a tragedy in seconds.
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4. Systemic Gaps and “Guns in the Wrong Hands”

The real issue often boils down to cracks in the system. Between “welfare gun”
programs that lack proper oversight and a total absence of limits on ammunition, we’ve
created a landscape where firearms are far too easy to misuse. There is a growing sense of
frustration over “guns in the wrong hands”, especially when the legal system seems to g¢o
easy on people caught with registered weapons that don’t actually belong to them.

On top of that, there’s a massive disconnect between the law and the public. Most
people find ministerial regulations so opaque and confusing that they don’t even realize
they’re breaking the rules. Until the government steps up to close these administrative
loopholes and actually prioritizes public education, even the toughest laws will continue to

miss the mark.

Objective 3: To find good measures to reduce firearm violence appropriate to Thai context

According to the research, the measures are divided into four main areas:
1. Legal measures and law enforcement

The modernization of the Firearms, Ammunition, Explosives, Fireworks, and Equivalent
Firearms Act, B.E. 2490 (1947) (Department of Provincial Administration, 2018) is more than just
a legal update; It’s an essential tool for formal social control. The primary answer is a stringent
“gatekeeping” method. Licenses should not be valid indefinitely; they must expire to require
regular mental health exams. By limiting gsun ownership and scaling fines to income, consistent
with Bentham’s Utilitarian principles, (Nathanson, n.d.) ensuring the cost of a crime greatly
surpasses its benefit. This is still one of the most efficient strategies to maintain social order.
Furthermore, monitoring online gun trade represents an adaptation to Cyber-routine Activity,

which is currently the primary channel for illegal firearms.
2. Educational and Mass Commmunication Measures

To truly end gun violence, we must look beyond the law and start reshaping the
national mindset through education and media. By integrating the grim realities of firearm risks
into school curricula, we can build a Collective Consciousness that strips away the outdated

myth that guns equal power or “manly” prestige.
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The media plays a critical role here; it must stop slorifying the “gun-toting hero” and
instead reflect the agonizing cost of loss. When society begins to view a firearm as a social
liability rather than a status symbol, the internal urge to arm oneself will naturally fade.
Ultimately, our goal is to dismantle Thailand’s “power and prestige” narrative, replacing it
with a culture of accountability and restraint. Finally, we want to create an environment in

which safety is a shared goal, rather than a race to amass a private armory for self-defense.
3. Innovation and Technological Measures

Crime Prevention Through Environmental Design (CPTED) is put into practice by using
modern technology such as ballistic identification, microstamping, and biometric smart guns.
Using these techniques, we can effectively “increase the effort” required to commit a crime,
which is a key principle of Rational Choice Theory. These advances do more than merely
simplify post-incident investigations with systems like NIBIN; they also serve as a high-tech fail-
safe, prohibiting unauthorized users from shooting a weapon. Finally, this provides a technical
barrier that breaks the cycle of violence at its root, making the misuse of firearms a high-risk,

low-reward enterprise.
4. Spatial Measures and Campaign Initiatives

This section reflects the implementation of Social Control Theory at the micro-level
through numerous programs that operate as a social shield.

The “Five Precepts” and Alcohol-Free Village Projects are a project that get to the
heart of what actually triggers violence by tackling alcohol—the single biggest driver of
impulsive behavior and clouded judgment. By tapping into shared faith and local pacts, we
create a natural, resilient form of social control. Ultimately, a community united by its own
moral standards is far more effective than any law imposed from the outside, because true
restraint has to come from within.

Contemplative Education (Jitta-Panya): Rather than simply teaching rules, this
approach emphasizes emotional intelligence (EQ) and self-awareness. It provides individuals
with internal tools for navigating disagreements and managing powerful emotions without
resorting to violence.

Anti-Street Racing and Brawl Prevention Projects: Police-School-Family Partnerships:

Programs aimed at curbing street racing and youth brawls work by strengthening the bond
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between authorities, educators, and parents. The core objective is to dismantle the influence
of Differential Association—the pull of deviant peer groups—which is often the primary driver

of armed confrontations among adolescents.
Conclusion

Thailand is currently facing a critical crisis regarding firearm violence. According to the
2022 World Population Review, the nation ranked 15th globally in gun-related fatalities.
(The Nation, 2023). Furthermore, Thailand holds the highest rate of civilian gun ownership in
Southeast Asia, with approximately 10.3 million firearms in circulation. (Small Arms Survey,
n.d.) Although the majority of violence is rooted in interpersonal conflict or the loss of face,
there is a growing shift toward mass casualty events. This study highlights a change in the
cultural perception of firearms, moving from self-protection to a “symbol of power” and
dominance. For those with limited self-control, guns act as a “shortcut tool” for conflict
resolution. This trend is especially common among young people who adopt a “gun culture”
via social media and peers, where violence is seen as a way to gain social status.

To truly reform our firearm policies, we need to address four key areas:
1. Reforming the Gatekeeping System

Lifelong permits must give way to a system where licenses genuinely expire and
owners must submit to ongoing mental health assessments. Simultaneously, we need to repair
the administrative gaps in the “Welfare Gun” program, which has been neglected for far too

long due to lax oversight.
2. Raising the Cost of Crime

Introducing income-based fines is a key component in changing our legal punishments
such that the “cost” of breaking the law is always greater than any apparent “benefit”. This
guarantees that everyone, regardless of their financial situation, is truly deterred by the law,

resulting in @ more equitable judicial system.
3. Using Technology as a Barrier

Technology has the ability to effectively deter crime. We can make it far more difficult

for criminals to operate by using technologies such as ballistic tracking and smart guns. These
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steps will turn firearms from easily concealable weapons into deadly assets that are

considerably more difficult to abuse.
4. Building a “Social Shield”

Finally, we must look at the root causes within our communities and schools. We need
to build a social shield by using Contemplative Education to help people develop better
emotional intelligence. By strengthening the bond between home, temple, school, and the
community, we can start to dismantle the toxic subcultures that glamorize violence among

our youth.
Recommendations

Based on the findings of this study, the research team proposes a two-phase framework

for firearm policy reform as follows:
1. Short-term Policy: Immediate Regulatory Measures

Controlling Supply and Eliminating the Black Market: We must aggressively enforce the
“One Person, One Gun” regulation to limit individual ownership. This must be combined with
a nationwide amnesty program aimed at buying back and permanently removing unregistered

guns from the street.

Overhauling the Welfare Gun Program: The scale of these programs should be limited
to genuine necessity. Access must be restricted to those who don’t already own a gun, or
whose current weapon is beyond repair—in which case, the old one must be handed back to
the state before buying a new one. These firearms should not be transmitted, save through

legitimate succession.

Modernizing Registration for Real-Time Tracking: It’s time to upgrade our national
database to allow for real-time monitoring of every firearm’s status. This proactive approach

will help block illegal transfers and make it much easier for authorities to track down offenders.

Media Accountability and Social Awareness: We should launch nationwide initiatives
to change the public’s perception, demonstrating that a gun is a “last resort” for defense
rather than a quick fix for emotional outbursts. These stories need to take into account the

actual traumas that gun violence inflicts on the families of both perpetrators and victims.
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2. Long-term Policy: Structural and Legislative Reform

Reform of the 1947 Firearms Act: Our current 1947 legislation is long overdue for
a major update to meet modern global standards. The focus of this reform should be on
tightening the screening process and introducing mandatory expiration dates for all gun
licenses. More importantly, the Act needs its own set of non-negotiable penalties. By making
the legal “cost” of violations high enough, we can create a genuine deterrent that doesn’t

rely on the standard leniency found in our general Criminal Code.

Centralizing Control & Cyber Enforcement: To manage the entire lifecycle of
a weapon—from the moment it’s imported to the day it’s licensed—we need a centralized,
independent National Firearm Control Center. To keep things transparent and free from
political interference or discretionary abuse, this agency should be run by a multi-sectoral
board. At the same time, we must empower a specialized Cyber Police unit. By hiring non-
commissioned [T experts for proactive surveillance, they can effectively shut down illegal

online sales, homemade gun workshops, and any content that fuels violence.

Financial Crackdown Measures: To really hit traffickers where it hurts, we need to list
illegal firearm trade as a “predicate offense” under the Anti-Money Laundering Act (AMLO).
This change is a game-changer for enforcement—it allows authorities to go beyond just
the weapons and start seizing assets. By freezing their bank accounts and tracking their money,

we can effectively cut off the financial lifelines that keep these criminal networks alive.

Building a Culture of Peace and Legal Literacy: In the long run, we have to move
toward prevention through education. This means teaching the next generation how to resolve
conflicts peacefully while making sure the public actually understands the laws on
self-defense. By providing clear, consistent legal knowledge, we can build a kind of “social

immunity” that slowly dismantles the culture of violence from the inside out.
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Abstract

This mixed-methods study aimed to (1) assess community health impacts associated
with  municipal solid waste management and (2) synthesize participatory policy
recommendations to reduce and prevent health impacts at the community level.
The quantitative sample consisted of 382 households residing in Khi Lek Subdistrict
Municipality, Mae Rim District, Chiang Mai Province, Thailand. In addition, 12 key informants
who were stakeholders in community solid waste management participated in the qualitative
component. Data collection instruments included structured questionnaires, informal
interviews, and focus group discussions. Quantitative data were analyzed using descriptive
statistics and multiple regression analysis, while qualitative data were analyzed through
content analysis. The findings revealed that the community solid waste management
mechanism primarily operated at the household level, where waste was collected and
subsequently transported by a private company for final disposal. The overall level of
community health impact was high (X = 3.54 + 0.56). Factors that significantly predicted
community health impacts at the 0.05 level included household size (B = -0.040, p = 0.020)
and attitudes toward community solid waste management (B = 0.694, p < 0.001). Policy
recommendations to reduce and prevent community health impacts include promoting the
3Rs concept (Reduce, Reuse, Recycle) and establishing a community waste bank to enhance

participation and support sustainable waste management practices at the local level.

Keywords: Assess Community Health Impacts, Policy Recommendations, Community Solid

Waste Management, Keelek Sub-District Municipality
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Abstract

This study investigates customer segmentation using a Weighted Recency, Frequency,
and Monetary (WRFM)-based feature representation combined with Principal Component
Analysis (PCA) and K-Means clustering. A dataset consisting of 286 transactions from 100
customers was transformed into RFM variables and normalized using Min-Max scaling to
ensure comparability. Entropy-based weighting was then applied to construct WRFM features,
providing a balanced representation of customer behavior. PCA was employed to reduce
dimensionality and eliminate redundant information prior to clustering. Four clustering
methods—K-Means, PCA-enhanced K-Means, Gaussian Mixture Model (GMM), and Hierarchical
Clustering—were evaluated using Silhouette Score, Calinski-Harabasz Index, and Davies—
Bouldin Index. The results indicate that PCA-enhanced K-Means achieved the best
performance (Silhouette = 0.473, Calinski-Harabasz = 144.817, Davies—Bouldin = 0.725),
demonstrating improved cluster compactness and separation. The findings show that
combining WRFM-based features with PCA effectively reduces bias and improves clustering
quality. The segmentation results identify four distinct customer groups, including high-value
loyal customers, potential customers, moderate customers, and at-risk customers. These
insights support targeted marketing strategies such as retention programs, personalized

promotions, and customer relationship management. This study does not propose a new
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clustering model but focuses on empirical evaluation and applied validation of existing
techniques. The approach is scalable and applicable to other domains involving

multidimensional customer data.

Keywords: Customer Segmentation, Weighted RFM (WRFM), Entropy-Based Weighting, Principal

Component Analysis, K-Means Clustering
1. Introduction

Customer segmentation is a fundamental process in strategic marketing, enabling
organizations to understand purchasing behaviors and design targeted campaigns that address
diverse customer needs. By identifying distinct customer groups, businesses can optimize
resource allocation, enhance customer loyalty, and improve overall profitability. Among
various approaches, the Recency, Frequency, and Monetary (RFM) model is widely adopted
due to its simplicity and interpretability in capturing key aspects of customer behavior.

However, traditional RFM-based segmentation often suffers from limitations when
applied to real-world datasets. Differences in scale among RFM variables may introduce bias,
while conventional clustering algorithms may struggle to effectively separate customer groups
in complex and high-dimensional data. These issues can lead to suboptimal segmentation and
reduced effectiveness in supporting marketing decisions. To address these challenges, this
study proposes an integrated framework that combines normalization, Weighted Recency-
Frequency-Monetary (WRFM) modeling, Principal Component Analysis (PCA), and clustering
techniques. Normalization ensures comparability across variables, while entropy-based
weighting constructs the WRFM score to provide a balanced representation of customer
importance. PCA is then applied to reduce dimensionality and eliminate redundant
information, enhancing cluster separability.

K-Means clustering is employed due to its computational efficiency and scalability, and
its performance is compared with other methods, including Gaussian Mixture Model (GMM)
and Hierarchical Clustering. By integrating PCA and WRFM into the clustering process, the
proposed framework aims to improve segmentation accuracy and interpretability.

Despite the growing adoption of PCA-enhanced clustering, comprehensive evaluations

that integrate weighted RFM models with multiple clustering techniques remain limited. This
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study addresses this gap by systematically comparing clustering performance and providing

actionable customer insights based on the segments derived.
Objectives of the Study

1. To preprocess and transform customer transaction data into normalized RFM variables
and construct a Weighted RFM (WRFM) model using entropy-based weighting.

2. To evaluate and compare the performance of clustering algorithms (K-Means, PCA-
enhanced K-Means, Gaussian Mixture Model, and Hierarchical Clustering) using standard
evaluation metrics.

3. To identify meaningful customer segments that provide actionable insights for

marketing strategies, including high-value, potential, moderate, and at-risk customer groups.
Research Questions

RQ1: How does the integration of PCA and WRFM improve clustering performance
compared to traditional K-Means in RFM-based customer segmentation?

RQ2: What customer insights can be derived from the identified clusters to support
strategic marketing decisions, such as targeted promotions, retention, and customer

relationship management?
2. Literature Review & Theoretical Background

2.1 Customer Segmentation and the RFM Model

Customer segmentation is a crucial process in strategic marketing, enabling businesses
to recognize differences in purchasing behavior and design targeted campaigns. Proper analysis
of customer groups not only boosts sales but also fosters long-term customer relationships.
One of the most widely adopted frameworks for behavioral analysis is the RFM (Recency,
Frequency, Monetary) model, reflecting purchase frequency, recency of the last transaction,
and total spending (Wong et al., 2024). RFM has gained popularity in analytical marketing due
to its ability to provide clear insights into customer purchasing behavior. Several studies
confirm that RFM-based analysis allows businesses to plan promotional strategies more
effectively, particularly when targeting loyal high-value customers or identifying those at risk
of churn (John et al., 2023). Additionally, RFM provides a simple yet powerful foundation for

integrating advanced machine learning and clustering methods. Its structured metrics make it
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highly adaptable for diverse industries, ranging from e-commerce and banking to
telecommunications. This flexibility allows organizations across different sectors to apply
consistent customer evaluation criteria while tailoring segmentation strategies to their specific

business contexts.
2.2 Clustering Approaches for RFM Analysis

Among clustering algorithms, K-Means is one of the most widely used methods due to
its simplicity, scalability, and computational efficiency. However, it exhibits performance
limitations when applied to high-dimensional or imbalanced datasets, often resulting in
unclear or overlapping clusters (Syahra et al., 2025). To address these issues, dimensionality
reduction techniques have been integrated prior to clustering. Principal Component Analysis
(PCA) is frequently applied to reduce noise and complexity in the data while preserving the
underlying distribution. Patibandla et al. (2025) and Dessureault and Massicotte (2021)
demonstrated that combining PCA with K-Means enhances segmentation quality by simplifying
the data structure and improving cluster separation. Recent studies have also emphasized
that PCA reduces redundancy among correlated RFM features, allowing the clustering
algorithm to focus on the most informative dimensions. Additionally, PCA facilitates better
visualization of clusters in a two-dimensional space, enabling clearer interpretation of
customer behavior patterns. These advantages make PCA-K-Means particularly suitable for

marketing applications where interpretability and actionability are critical.
2.3 Recent Advances in RFM-Based Segmentation

Beyond PCA-enhanced K-Means, several innovative approaches have emerged in
recent years. Wang et al. (2024) integrated RFM with multivariate time series clustering (LRFMS)
to capture evolving customer behaviors more effectively. Vianna Filho et al. (2025) applied
graph-based methods by formulating the problem as a max k-cut on graphs constructed from
RFM dimensions, thereby improving both computational efficiency and segmentation
accuracy. Madhiraju et al. (2024) combined RFM with advanced machine learning models such
as XGBoost and CatBoost, demonstrating improved prediction accuracy and clearer
classification of customer groups. Similarly, Anitha and Patil (2022) used RFM with K-Means to

cluster retail customers, showing benefits in predicting purchasing behavior and supporting
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business decision-making. In addition, Smaili and Hachimi (2023) proposed the RFM-D model

by introducing a diversity parameter to improve segmentation accuracy.
2.4 Extensions of the RFM Framework

While the traditional RFM model provides a simple and interpretable representation
of customer behavior, it may suffer from scale imbalance, particularly when monetary values
dominate due to larger numerical ranges. To address this limitation, normalization methods
such as Min—-Max scaling are applied to transform RFM variables into a comparable range,
ensuring that each dimension contributes proportionally to the clustering process. In addition
to normalization, weighting approaches such as entropy-based methods are used to determine
feature importance based on data distribution, assigning higher weights to more informative
variables. The resulting Weighted RFM (WRFM) model provides a more balanced and
meaningful representation of customer behavior. Previous studies have demonstrated that
integrating weighted RFM models with clustering algorithms significantly improves
segmentation performance and interpretability. Previous studies have demonstrated
improvements in RFM-based segmentation through advanced modeling approaches. Wang et
al. (2024) proposed an extended RFM framework incorporating additional behavioral
dimensions, while Tripathi et al. (2025) showed that integrating feature transformation
techniques with clustering enhances segmentation performance. These findings highlight the
importance of integrating normalization and weighting techniques into RFM-based
segmentation. Therefore, the incorporation of normalization and WRFM serves as a critical
enhancement to traditional RFM-based segmentation frameworks, enabling more accurate

customer grouping and supporting more effective data-driven marketing strategies.
3. Research Methodology

This study aims to develop a customer segmentation framework based on RFM
analysis, enhanced with entropy-based weighting, dimensionality reduction, and clustering
techniques. The proposed methodology consists of four main phases: data preprocessing, RFM
construction and scoring, feature transformation, and clustering, followed by a comprehensive

evaluation phase. To achieve this aim, the study is guided by three specific objectives:

uNnAILIY (Research article) | 45-71



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2. 2026

1. To preprocess and transform customer transaction data into RFM features.

2. To evaluate and compare the performance of clustering algorithms, including
K-Means, PCA-K-Means, Gaussian Mixture Model (GMM), and Hierarchical Clustering, using

standardized evaluation metrics.

3. To identify meaningful customer segments that provide actionable insights for
marketing strategies, such as distinguishing high-value customers, moderate spenders, and at-
risk groups. These objectives are operationalized through the research framework illustrated
in Figure 1, which presents the overall process from data preprocessing to clustering and
evaluation. Each phase is designed to build upon the previous step, ensuring a systematic and

reproducible workflow for customer segmentation analysis.
3.1 Dataset Design and RFM Metric Calculation

This study utilizes a transactional dataset collected from a local construction company
in southern Thailand. The transactions primarily involve construction-related products,
including electrical supplies, tools, and hardware materials. Due to a confidentiality agreement
with the company, detailed product-level attributes are not disclosed in this study. The data
set consists of 286 purchase records from 100 unique customers, where each transaction is
associated with three main attributes: Customer ID (unique identifier), Purchase Date
(transaction date), and Purchase Amount (monetary value). Since each customer may have
multiple purchase records, the dataset is well-suited for deriving behavioral metrics using the
RFM model. Specifically, Recency represents the time since the most recent purchase,
Frequency denotes the total number of transactions, and Monetary reflects the total spending
of each customer (Aliyev et al., 2020; Wong et al., 2024).

Given the presence of multiple transactions per customer, the dataset enables the
construction of aggregated behavioral features. These features form the basis of the RFM
model, which is widely used for analyzing customer behavior (Wong et al., 2024) and
subsequently employed for clustering analysis. The raw transaction data is preprocessed to
ensure consistency by converting date formats, aggregating purchases per customer, and
removing duplicates or missing values. After preprocessing, RFM values are computed for each
customer and organized into a structured table. This RFM table subsequently serves as the

primary input for the clustering and segmentation analysis.
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This RFM table subsequently serves as the primary input for the clustering and
segmentation analysis. The structured format of the RFM table ensures that all customers are
represented consistently, facilitating direct comparison of purchasing behaviors across the
dataset. Moreover, the aggregated features provide a standardized foundation for applying
normalization, entropy-based weighting, and clustering algorithms in the subsequent stages of
the analysis. This systematic approach also supports reproducibility, as the same preprocessing
and aggregation procedures can be applied to transactional datasets from other industries. By
maintaining a clear data preparation process, the study ensures that the resulting customer

segments are both reliable and interpretable for practical marketing decision-making.

<D

Data Preprocessing

» Aggregate transactions per customer

+» Compute RFM variables (Recency, Frequency, and Monetary)
+» Handle missing values and outliers

» Prepare dataset for entropy weighting and clustering

v
v v v
RFM Feature Construction Entropy-Based Weighting RFM Scoring
« Recency (days since last purchase) + Normalize RFM values + Transform continuous values
« Frequency (number of transactions) « Compute entropy (E) into ordinal scores (1-3)
= Monetary (total spending) » Calculate weights
» Generale Weighted RFM
v
PCA Transformation

+ Dimensionality reduction
« Improve cluster separability

i

Clustering Algorithms

+ K-Means (baseline) * GMM
» PCA-K-Means (primary) » Hierarchical Clustering

i

Cluster Assignment

» Assign customers to clusters based on clustering results

T

Evaluation Metrics

+ Silhouette Score  » Calinski-Harabasz Index  + Davies-Bouldin Index

«»

Figure 1 WRFM-Based Customer Segmentation Framework
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3.1.1 Data Design

The dataset, titled Customer multiple purchases.csv, serves as the foundation for
customer segmentation analysis. Each record corresponds to an individual transaction, and
customers are uniquely identified using Customer ID.

The dataset includes the following attributes:

1) Customer ID: Unique identifier for each customer
2) Purchase Date: Date of transaction

3) Purchase Amount: Monetary value of each purchase
3.1.2 Data Preprocessing

The raw transactional data was preprocessed to ensure data consistency and analytical
readiness. First, all Purchase Date values were converted into a standard datetime format to
enable accurate temporal calculations. Next, transactions were aggregated at the customer
level, ensuring that each customer is represented by a single consolidated record.

Following aggregation, the RFM metrics were computed as follows:

1) Recency (R): Number of days since the most recent purchase
2) Frequency (F): Total number of transactions per customer

3) Monetary (M): Total spending per customer

In addition, missing values and duplicate records were identified and removed to
improve data quality. The resulting RFM table serves as the primary input for subsequent
stages, including entropy-based weighting, dimensionality reduction, and clustering, as

illustrated in Figure 1.
Step 1: Preprocessing

The first step of the RFM analysis involves preparing the raw transaction data for further
processing, as illustrated in Figure 1. The dataset contains three attributes: Customer ID,
Purchase Date, and Purchase Amount.

Initially, all purchase dates are converted into a standard datetime format to ensure
consistency. A reference date is defined as the most recent purchase date in the dataset,

which serves as a baseline for calculating Recency.
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Following this, customer-level aggregation is performed. For each customer, the most
recent purchase date is identified, and Recency is calculated as the number of days between
the reference date and the last purchase date. Frequency is determined by counting the total
number of purchases made by each customer, while Monetary is obtained by summing all
purchase amounts. The results are presented in an RFM table, which lists Recency, Frequency,
and Monetary values for each customer. For example, customer CUST0001 exhibits a Recency
of 0 days, a Frequency of 4, and a Monetary value of 11,001, indicating recent activity, frequent
purchases, and high spending behavior.

This step transforms raw transactional data into structured behavioral features, forming

the foundation for subsequent RFM scoring and clustering processes.
3.1.3 RFM Calculation

Following preprocessing, the constructed RFM variables (Recency, Frequency, and
Monetary) are used to represent customer purchasing behavior (Aliyev et al., 2020).
1) Recency: Number of days since the customer’s last purchase, measured
relative to the reference date.
2) Frequency: Total number of purchase transactions recorded for each customer
within the observation period.

3) Monetary: Sum of all purchase amounts linked to each customer.

The resulting RFM table provided a structured numerical representation of customer
behavior, which was utilized in the subsequent clustering and segmentation process. These
features capture key behavioral characteristics of customers and serve as the foundational

input for subsequent transformation and clustering processes.
Step 2: RFM Scoring (Feature Transformation)

In this study, continuous RFM values obtained from the pre-processing stage were
transformed into discrete ordinal scores using a threshold-based scoring scheme. This
transformation ensures comparability among the three dimensions, enabling the data to be
directly utilized in clustering algorithms. Specifically, Recency was inversely scored, such that
customers with more recent purchases received higher scores. Frequency and Monetary were

positively scored, with higher values corresponding to higher scores. Each dimension was
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categorized into three levels: High (score = 3), Medium (score = 2), and Low (score = 1).

The thresholds were defined as follows:
1) Recency: 0 days — High (3); 1-15 days — Medium (2); >15 days — Low (1)
2) Frequency: =4 purchases — High (3); 2-3 purchases — Medium (2);
1 purchase — Low (1)
3) Monetary: 228000 units — High (3); 4000-7999 units — Medium (2); <4000

units — Low (1)

Step 1: Preprocessing

v

+ Calculation

CUsTOO01

+ Las=t Purchase = 2025-08-08

*Recency = (2025-08-06 ~ 2025-08-08) days = 0
+ Frequency = 4 = 4

« Monetary = 567 + 765 + 1544 + 3019 = 11001

CUSTO002

+ Las=t Purchase = 2025-08-01

* Recency = (2025-08-08 - 2025-08-08) days = 0
+ Frequency = 3

« Maonetary = 6578 + 4567 + Z314 = 4686

CUSTO003
+ Last Purchase = 2025-07-02
+ Recency = (2026-08-08 - 2025-07-02) days = 37

+ Frequency =

2
« Manetary = 4513 + 314 = 4791
RFM Table (Pre-processing Output)

CustomerlD Recency Frequency Manetary
CUETO001 0 4 11001
CUSTO00Z 0 3 4585
CUSTO003 ar 2 4701

+ Raw Data

C D P Date F

CUSTOO01 2025-08-08 567

CUSTOO01 2025-08-08 65

CUSTOO01 2025-08-01 1544

CUSTODOZ 2025-06-21 6578

CusTO00Z 2025-08-01 4567 Step 2: RFM Calculation & Feature Enhancement

CUSTODOZ 2025-08-08 4513

CUSTODOZ 2025-07-08 3487 RFM Pre-processing Output

CUSTE002 2025-07-20 654 CustomerlD _ Recency Frequency Monstary
CUSTO001 0 3 2876

CUSTODOZ 2025-08-08 518 customz 7 . s

* Reference Date: Dataset reference date = 2025-08-08 CUSTOD0Z 8 4 8866

= Reference Date = 2025-08-08

v

Threshold-based Scoring Method
RFM Threshold-based Scoring Criteria

» Recency

« 0 days — High (3)
+ 1-15 days — Medium (2)
=>15 days — Low (1)

+ Frequency

= =4 — High (3)
= 2-3 — Medium (2)
1 —Low (1)

« Monetary

- 28000 — High (3)
= 4000-7999 — Medium (2)
= <4000 — Low (1)

v

RFM Scoring Table

CustomerlD  Recency  Frequency  Monetary R _Score  F_Score  M_Score
CUST001 0 3 2578 3 2 1
CUSTOO02 7 2 1135 2 2 3
GUSTDO03 ] 4 8568 2 3 3

— RFM Score Example: GUSTO00T =3+2+1=6

Figure 2 Example of RFM Scoring Table after transformation
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This scoring procedure yields three integer values per customer, represented as
a feature vector (R score, F score, M _score). For instance, customer CUST000 1 with values
(Recency = 0, Frequency = 3, Monetary = 2876) is represented as (3, 2, 1). Similarly, CUST0002
with (7, 2, 11135) becomes (2, 2, 3). These discrete vectors reduce scale differences across
features and standardize behavioral patterns into a unified framework.

This transformation ensures that customers with similar behavioral patterns are
grouped consistently, while differences in recency, frequency, and monetary value are clearly
represented. By converting continuous variables into discrete scores, the study reduces
extreme-value bias and produces a balanced, interpretable dataset for clustering. The
resulting scores are summarized in Figure 2, which presents the RFM Scoring Table illustrating
how continuous values are converted into ordinal scores for subsequent clustering.

To support further analysis, an optional composite score RFM_sum =R _score + F_score
+ M score can be computed for descriptive comparison, although the clustering stage utilizes
the full 3-dimensional vector. The resulting RFM Scoring Table combines the original metrics
(Recency, Frequency, Monetary) with their categorical scores (R score, F score, M score),
which are then used as input for the clustering algorithms in the next step. This feature is an
engineering solution, as it not only ensures compatibility among features but also enhances
the interpretability of customer groups. By explicitly defining scoring thresholds, the study
produces segments that align with practical marketing criteria, enabling actionable insights

such as identifying high-value customers, at-risk customers, and low-value customers.
3.2 Entropy-Based Weighting

In this study, an entropy-based weighting method is employed to enhance
the traditional RFM model by assigning objective weights to each dimension—Recency (R),
Frequency (F), and Monetary (M). Unlike conventional RFM approaches that treat all
dimensions equally, this method determines the relative importance of each feature based
on data variability. This approach allows more informative features to contribute more
significantly to the analysis (Qu et al., 2022).

First, the RFM values obtained from the previous step were normalized to ensure
comparability across dimensions. The normalized value for customer and variable is defined

as: First, the RFM values obtained from the previous step were normalized to ensure
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comparability across dimensions. The normalized value Pj; for customer [ and variable J is

defined as:
_ Xij
pij = Zn—
x. .
i=1 Y

where Xjj represents the value of customer [ in variable J, and T is the total

(1

number of customers.

Next, the entropy value for each variable was calculated to measure the degree of
dispersion or uncertainty in the data:
A higher entropy value indicates that the data are more uniformly distributed, implying lower
discriminative power. Conversely, a lower entropy value suggests greater variability and higher
importance for clustering.

The entropy values were then transformed into weights using the following formula:

1—Ej
m

where M is the number of variables (in this case, M = 3 corresponding to R, F, and

W] = (2)

M). The resulting weights (w;, w,, w3) represent the relative importance of each RFM

dimension, with the sum of all weights equal to 1.
Finally, the weighted RFM score for each customer was computed as:
WRFMl = WlRi + WzFi + W3Mi (3)

This weighted representation enhances the traditional RFM model by emphasizing more
informative features, thereby improving the effectiveness of subsequent clustering.
The resulting weighted RFM values were then used as input for dimensionality reduction and
clustering algorithms in the next stage. The entropy weight method (EWM) is a widely used
objective weighting technique that determines the importance of each variable based on the
degree of dispersion in the dataset. A lower entropy value indicates higher variability and
greater discriminative power, thus assigning a higher weight to that variable (Qu et al., 2022).

After computing the Weighted RFM scores for all 100 customers, each customer
is represented by a weighted combination of Recency, Frequency, and Monetary values.

This transformation enhances the discriminative power of the dataset by emphasizing more

52-71 | UnAIN3e (Research article)



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2. 2026

informative features based on entropy-derived weights. However, the weighted RFM variables
may still contain redundancy and potential correlation among features. Therefore, to further
improve the structure of the data and enhance clustering performance, a dimensionality

reduction technique is applied in the next step.
3.3 Feature Transformation using PCA

Principal Component Analysis (PCA) is employed to transform the normalized RFM
variables (R_norm, F_norm, M_norm) into a new set of uncorrelated components (Dessureault
& Massicotte, 2021). This step reduces dimensionality while preserving the most significant
variance in the data.

To enhance clustering performance and reduce noise, PCA is applied after the
normalization process. First, the normalized RFM variables are standardized using Z-score
normalization, as shown in Equation (1), to ensure that all variables contribute equally to the
analysis. Next, the covariance matrix is computed as shown in Equation (2), capturing the
relationships among the standardized variables. Eigenvalues and eigenvectors are then
obtained by solving Equation (3), where the eigenvectors represent the principal directions of
maximum variance (Abdulhafedh, 2021), where the eigenvectors represent the principal
directions of maximum variance. Finally, the principal components are derived using Equation
(4), projecting the original data onto a new set of uncorrelated axes. These transformed
features provide a compact and informative representation of customer behavior and are
subsequently used as input for clustering algorithms.

This transformation improves cluster separability and enhances the overall
performance of the clustering process. Prior to PCA, all features are standardized using the Z-

score normalization:

7 = 27K (@)

where Xis the original feature, Uis the mean, and O'is the standard deviation.

The covariance matrix is then computed as:

C=-—21777 (5)

n-1
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Eigenvalues and eigenvectors are obtained by solving:

Cv=Av (6)

Finally, the principal components are derived as:

PC =2V (7)
These components provide a reduced and uncorrelated representation of the original

features, improving clustering performance.

The output of the RFM scoring process is a transformed dataset in which each customer
is assigned discrete scores for Recency, Frequency, and Monetary (R, F, M), typically ranging

from 1 to 3 (or 1 to 5 depending on the scoring scheme).
3.4 Customer Segmentation using Normalized Weighted RFM Model

This study employs the Recency-Frequency-Monetary (RFM) model to analyze
customer purchasing behavior. RFM is widely used in customer analytics to evaluate customer
value based on three dimensions: recency (R), frequency (F), and monetary value (M) (Wong
et al., 2024).

However, since R, F, and M are measured on different scales, normalization is required
to ensure comparability. In this study, Min—Max normalization is applied to transform all

variables into a common range [0,1], as shown in Equation (1):

X—Xmi
— min (8)

Xnorm
Xmax—Xmin

where Xrepresents the original R, F, or M values.

After normalization, entropy weighting is used to determine the relative importance of
each factor. The entropy method evaluates the variability of each attribute, assigning higher
weights to more informative features, which enhances the effectiveness of customer

segmentation (Aliyev et al., 2020).
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Finally, the normalized weighted RFM score is calculated as follows:

WRFM = Wg - Rnorm + Wp -« Fno‘r‘m + Wy - MTlOT'm ©)

where Wp, WE, Wy are the entropy-based weights of Recency, Frequency, and

Monetary, respectively.

Since the RFM variables (Recency, Frequency, and Monetary) are measured on different
scales, normalization is required to ensure fair contribution from each feature. To demonstrate

this effect, an example comparison before and after normalization is presented in Tablel.

Table 1 presents an example illustrating the effect of normalization on RFM variables

Recency Frequency Monetary
Scenario Interpretation
(R) (F) (M)
Before Dominated by Monetary
20 4 11001
Normalization (M)
After
0.2 0.5 0.8 Balanced contribution
Normalization

Table 1 presents an illustrative example of the effect of normalization on RFM
variables, high-magnitude variables such as Monetary (M) may dominate the analysis. Min—Max
normalization scales all features to [0,1], ensuring balanced contributions and improving the
reliability of subsequent weighting and clustering.

This step helps in visualizing customer groups and enhances the separation between

clusters.
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Step 3: Data Preparation and Feature Transformation

This step focuses on transforming transactional data into customer-level features using the

RFM (Recency, Frequency, Monetary) model.

1. Recency Calculation (R)
Recency is calculated as the number of days between the customer's most recent
transaction and the reference date (i.e., the latest transaction date in the dataset). This
measure reflects how recently a customer has engaged with the business.

2. Frequency Calculation (F)
Frequency represents the total number of transactions made by each customer within
the observation period.
This variable indicates the level of customer engagement.

3. Monetary Calculation (M)
Monetary value is defined as the total amount of money spent by each customer
across all transactions.
This reflects the economic value contributed by the customer.

4. Aggregation of Customer-Level Data
All transactional records are aggregated to obtain a single R, F, and M value per
customer.
This transformation converts transactional data into a structured dataset suitable for
analytical modeling.

5. Feature Normalization
Since R, F, and M are measured on different scales, Min-Max normalization is applied
to transform all variables into the range [0,1]
This approach enables a fair comparison between clustering methods under both

normalized and non-normalized scenarios.

This step prevents high-magnitude variables, particularly Monetary, from dominating the

model.

6. Preparation for Weighted RFM Model
The normalized RFM variables (R_norm, F_norm, M _norm) are used as input for the

entropy-based weighting process and customer segmentation model described in.

56-71 | UnAIX38 (Research article)



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2. 2026

3.5 Clustering Algorithms and Assignment

To identify meaningful customer groups, multiple clustering algorithms were applied
to the RFM dataset, with and without feature transformation using Principal Component
Analysis (PCA). Each customer is represented as a feature vector derived from the normalized
RFM variables (R norm, F norm, M norm) and the corresponding weighted RFM score
(WRFM_norm), extending the traditional RFM scoring approach (Aliyev et al., 2020; Patibandla
et al., 2025). Since R, F, and M are measured on different scales, Min—-Max normalization is
applied to ensure comparability and to prevent high-magnitude variables, particularly
Monetary, from dominating the clustering process (Jain, 2010). This results in a more balanced
and reliable segmentation. For dimensionality reduction and improved visualization, PCA is
optionally applied to transform the feature space into a lower-dimensional representation
while preserving the most significant variance in the data (Jolliffe, 2016). The clustering process
incorporates multiple approaches, including centroid-based, probabilistic, and hierarchical
methods, to enable comprehensive comparison and evaluation.

K-Means Clustering: K-Means is one of the most widely used clustering algorithms
due to its simplicity and scalability. It partitions the dataset into k clusters by minimizing the
within-cluster sum of squares (WCSS). In this study, the traditional K-Means algorithm is

employed as the baseline method for performance comparison.
3.5.1 K-Means Original

The traditional K-Means algorithm was used as the baseline method due to its
simplicity and computational efficiency. It partitions the dataset into k clusters by minimizing

the within-cluster sum of squares. (WCSS) (MacQueen, 1967)

argming T xecllx — ull? (10

Where W; is the centroid  C;
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3.5.2 PCA-K-Means

To improve clustering quality, Principal Component Analysis (PCA) was applied prior to
executing the K-Means algorithm. PCA reduces dimensionality and eliminates redundant noise,
thereby enhancing cluster separation. Customers are first projected onto the most significant
principal components before clustering is performed, resulting in improved interpretability and

performance (Dessureault & Massicotte, 2021). PCA transforms the original data.

Z=XW (11)
where W [wl, w2... Wm] contains the eigenvectors associated with the largest
eigenvalues of the covariance matrix.

Clustering is then performed on Z using the standard K-Means objective:

argming Ty ToecllZ — pll? (12)
Where k = number of clusters, C; = set of data points assigned to cluster i, Z = data

point in the reduced feature space, l = centroid of cluster
3.5.3 Gaussian Mixture Model (GMM)

Unlike K-Means, which assumes spherical clusters, the Gaussian Mixture Model (GMM)
applies a probabilistic approach by modeling the data as a mixture of Gaussian distributions.
Each customer is assigned to a cluster based on the probability of belonging to a Gaussian
component. This method provides greater flexibility, enabling clusters of varying shapes and

densities (John et al., 2023).
3.5.4 Hierarchical Clustering

Hierarchical clustering builds a hierarchy of clusters using agglomerative (bottom-up)
or divisive (top-down) strategies. In this study, the agglomerative approach was applied, where
customers are iteratively merged based on similarity until the desired number of clusters is
reached. This method supports intuitive visualization and helps reveal the underlying structure

of the data (Abdulhafedh, 2021). The probability density of data point x is:

p (x) = Z§=1 Ty Nex /s 10 (13)
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Where TT), mixing coefficient of the k-th Gaussian Y h_; T, = 1

Uk , 2 k mean and covariance of the Gaussian component

N(x/ﬂk,Z k) = Gaussian probability density function

Parameter estimation is performed through the Expectation-Maximization algorithm.
3.5.5 Evaluation Metrics

To evaluate the clustering performance in an unbiased manner, this study utilizes three
well-established metrics: Silhouette Score, Calinski-Harabasz Index, and Davies—Bouldin Index.
These evaluation metrics are applied to clustering results derived from the normalized RFM

features to ensure fair comparison across different algorithms.
(1) Silhouette Score

Silhouette Score evaluates the degree to which a data point belongs to
its assigned cluster relative to other clusters. For each instance i

i, the Silhouette coefficient is computed as follows:

b;—b;

- max{a;,b;} =

i
where qg; represents the mean distance between i and all other points within
the same cluster (intra-cluster cohesion), and b; denotes the minimum average
distance from i. The resulting score lies between -1 and 1, with higher values

reflecting more distinct and well-separated clusters.
(2) Calinski-Harabasz Index

The Calinski-Harabasz Index, also known as the Variance Ratio Criterion,
measures clustering quality by comparing the dispersion between clusters to

the dispersion within clusters. It is calculated using the formula:

_ SSB/(k—1)

T SSW/(n—-k) (15)
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where SSB denotes the inter-cluster variance, SSW represents the intra-
cluster variance, n is the number of observations, and k is the number of
clusters. A higher CH score suggests that the clusters are well-separated and

internally cohesive.
(3) Davies-Bouldin Index

The Davies-Bouldin Index (DBI) quantifies clustering quality by
computing the average dissimilarity between each cluster and the one most
like it. Similarity is determined by the ratio of intra-cluster dispersion to inter-
cluster distance. A lower DBI value indicates better-defined and more distinct

clusters.

DB =2
K

K R i
Dic1 MAXj (d(ci,cj)> (16)

where 0; denotes the mean distance between the data points in cluster i and its

centroid ¢, and d (¢, ¢)) represents the distance between the centroids of clusters i and j.

A lower Davies-Bouldin Index indicates more effective and well-separated clustering.

4. Results and Analysis

This section presents the experimental results of customer segmentation using the
RFM framework integrated with multiple clustering techniques. For clarity and structured
discussion, the findings are organized into three main parts: (i) evaluation of clustering
performance across different algorithms, (ii) interpretation of cluster characteristics derived
from the segmentation results, and (jii) discussion of business implications and their relevance

to strategic marketing.
4.1 Descriptive Statistics of the Dataset

The results summarized in Tables 2 and 3 provide an overview of the dataset and
clustering performance. Among the evaluated methods, the PCA-K-Means approach achieved
the best overall performance, with a Silhouette Score of 0.473, a Calinski-Harabasz Index

of 144.82, and a Davies-Bouldin Index of 0.725. These metrics collectively indicate that
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PCA-K-Means generated compact and well-separated clusters, outperforming the other
clustering techniques considered in this study.

Compared to traditional K-Means and Hierarchical Clustering, the PCA-K-Means model
demonstrated greater stability across multiple evaluation metrics, highlighting its robustness
in handling RFM-based data. Furthermore, the relatively low Davies-Bouldin Index suggests
that the clusters exhibit strong internal cohesion while maintaining clear separation from one
another. This characteristic enhances the interpretability of the segmentation results, making
them more suitable for practical applications in marketing analysis and customer relationship

management.

Table 2 Summary of the dataset

Metric Value
Number of Customers 100
Number of Transactions 286
Average Frequency 2.85
Average Monetary 7384.71

Table 3 Sample of RFM Table (R, F, M, Scores)

CustomerlD Recency Frequency Monetary
CUST0001 20 a4 11001
CUST0002 20 3 4686
CUST0003 57 4 9596
CUST0004 14 4 6760
CUST0005 130 1 3656

4.2 Feature Engineering Using Entropy-Based Weighting

This section presents the features of engineering process applied to the RFM variables.
Initially, Min-Max normalization was employed to standardize the RFM features, as shown in
Table 3. Subsequently, an entropy-based weighting method was applied to determine the

relative importance of each feature (Table 5). The resulting weights were then used to
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compute a weighted RFM score (WRFM), as presented in Table 6. This approach improves

customer behavior representation by emphasizing more informative features.

Table 4 Normalized RFM Values (Min-Max Scaling)

CustomerlD R_norm F_norm M_norm
CUST0001 0.111732 0.75 0.525756
CUST0002 0.111732 0.5 0.217421
CUST0003 0.318436 0.75 0.457155
CUST0004 0.078212 0.75 0.318686
CUSTO0005 0.726257 0 0.167131
Table 5 Entropy-Based Feature Weights
Feature Entropy Divergence Weight
R norm 0.935013 0.064987 0.325723
F norm 0.910167 0.089833 0.450258
M norm 0.955305 0.044695 0.224019
Table 6 Weighted Normalized RFM Features
CustomerlD R_norm F_norm M_norm WRFM_norm
CUST0001 0.111732 0.75 0.525756 0.491866
CUST0002 0.111732 0.5 0.217421 0.310229
CUST0003 0.318436 0.75 0.457155 0.543827
CUST0004 0.078212 0.75 0.318686 0.434561
CUST0005 0.726257 0 0.167131 0.273999

This section presents the features of engineering process applied to the RFM variables.

As shown in Table 4, Min—-Max normalization was performed to standardize the RFM features

into a comparable scale.

Table 5 presents the entropy-based weighting results, indicating that the Frequency

feature has the highest importance (weight = 0.4503), followed by Recency (0.3257) and
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Monetary (0.2240). This suggests that customer purchase frequency plays a more significant
role in distinguishing customer segments in this dataset.

Using these weights, a weighted RFM score (WRFM) was computed, as shown in
Table 6. The WRFM values provide a more informative representation of customer behavior,

which improves the effectiveness of the subsequent clustering process.
4.3 Principal Component Analysis (PCA) Results

To improve clustering performance, Principal Component Analysis (PCA) was applied
to reduce the dimensionality of the RFM dataset and eliminate redundancy among features.
PCA transforms correlated variables into a set of orthogonal (uncorrelated) principal
components while preserving most of the original data variance. This transformation enhances
computational efficiency and facilitates more effective visualization and interpretation of
customer segments.

As shown in Table 7, the first principal component (PC1) explains 73.44% of the total
variance, followed by PC2 with 21.57%, and PC3 with 4.99%. Together, the first two
components account for approximately 95.01% of the total variance, indicating that most of
the information in the original dataset can be effectively represented in a reduced two-
dimensional space.

This result demonstrates that PCA successfully compresses the RFM features while
retaining essential information, thereby improving the efficiency and quality of the clustering
process. Consequently, the reduced feature space is suitable for subsequent clustering

analysis and visualization.

Table 7 PCA Explained Variance

Principal Component Explained Variance Ratio Explained Variance (%)
PC1 0.734382 73.438178

PC2 0.215689 21.568909

PC3 0.049929 4.992912

Figure 3 presents the distribution of customers in a two-dimensional space obtained
through Principal Component Analysis (PCA). The original RFM variables are transformed into

principal components, where PC1 and PC2 capture most of the data variance, enabling an
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effective low-dimensional representation. The visualization reveals clear separation among
customer groups, indicating that customers with similar purchasing behaviors are positioned
close to one another, while those with distinct behaviors are located further apart. This
demonstrates that PCA successfully preserves the underlying structure of the data.
Furthermore, the application of K-Means clustering (k = 4) identifies four distinct customer
segments, as indicated by different colors in the figure. The clusters exhibit minimal overlap
and well-defined boundaries, suggesting strong segmentation performance.

Overall, the results confirm that combining PCA with K-Means clustering provides an
effective approach for visualizing and identifying meaningful customer segments, supporting
data-driven decision-making in customer relationship management. The clear spatial
separation among clusters indicates that the underlying customer behavior patterns are well

captured, supporting the robustness and reliability of the segmentation model.

PCA Scatter Plot with KMeans Clusters (k=4)
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Figure 3 PCA Scatter Plot with K- Means Clusters (k = 4)
4.4 Clustering Results

Table 8 presents a comparative analysis of clustering performance using three
evaluation metrics—Silhouette Score, Calinski-Harabasz Index, and Davies-Bouldin Index—
across four clustering methods: K-Means, PCA- K-Means, Gaussian Mixture Model (GMM), and

Hierarchical Clustering.
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Table 8 Clustering Performance Comparison

Algorithm Silhouette Score Calinski-Harabasz Index | Davies-Bouldin Index
K-Means (Original) 0.4137 125.5247 0.8733
PCA-K-Means 0.4733 144.8167 0.7253
GMM 0.3716 92.0015 0.9000
Hierarchical 0.4712 141.6544 0.7114

Clustering

The results in Table 8 indicate that PCA-enhanced K-Means achieved the best

clustering performance among all evaluated methods. Specifically, it obtained the highest

Silhouette score (0.473), the highest Calinski-Harabasz index (144.817), and the lowest Davies—

Bouldin index (0.725), demonstrating superior cluster quality compared to other algorithms. In

contrast, traditional K-Means (Original) showed moderate performance and serves as a

baseline for evaluating the improvements gained through PCA-based clustering.

Silhouette Score

Calinski-Harabasz Index

Davies-Bouldin Index
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Figure 4 Bar chart comparison of evaluation metrics.

Figure 4 presents a comparative analysis of four clustering algorithms—PCA-enhanced

K-Means, K-Means (Original), Gaussian Mixture Model (GMM), and Hierarchical Clustering—using

three evaluation metrics: Silhouette Score, Calinski-Harabasz Index, and Davies-Bouldin Index

(Patibandla et al,, 2025). The results consistently confirm that PCA-enhanced K-Means

outperforms the other methods across all evaluation metrics.
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4.5 Cluster Profiles and Interpretation

This section analyzes customer clusters using key indicators, including Recency,
Frequency, and Monetary Value. Profiles help reveal behavioral patterns and support strategic

segmentation. The cluster profiles are summarized in Table 9.

Table 9 Cluster profiles (mean Recency, Frequency, Monetary, Basket Size, Day Type)

Cluster Recency Frequency Monetary
0 24 3.33 8,457

1 13 5 9,409

2 53.25 3.25 8,822.25

3 54 3 6,336

The profiling results reveal four distinct customer groups

1. Cluster 0 (New but Valuable Customers) Customers in this group exhibit relatively
low recency (24 days since last purchase) and moderate purchase frequency, with a
high monetary value (8,457). They represent recently engaged customers who
demonstrate strong spending potential.

2. Cluster 1 (High-value Loyal Customers) This cluster shows the lowest recency (13
days) and the highest purchase frequency (5), coupled with the highest monetary
value (9,409). These customers are highly engaged and generate substantial revenue,
making them critical for retention strategies.

3. Cluster 2 (Dormant but High Spenders) With higher recency (53.25 days), this cluster
indicates longer inactivity, though frequency and monetary values remain
moderately high (3.25 and 8,822). These customers are at risk of churning but still
contribute significantly to spendins.

4. Cluster 3 (At-risk/Low-value Customers): Customers here have the longest recency
(54 days), the lowest frequency (3), and the lowest monetary value (6,336). They
represent at-risk customers who require reactivation campaigns or personalized

incentives to re-engage
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4.6 Summary of Findings

This section presents the findings of customer segmentation experiments using the
proposed framework, which integrates Principal Component Analysis (PCA), Weighted Recency-
Frequency-Monetary (WRFM), and K-Means clustering. To ensure clarity and
comprehensiveness, the results are discussed in three main parts: (i) evaluation of clustering
performance across multiple algorithms, (i) interpretation of cluster characteristics, and (iii)

business implications for strategic marketing.
4.6.1 Evaluation of Clustering Performance

The first part of the analysis evaluates the performance of four clustering algorithms:
K-Means, PCA-enhanced K-Means, Gaussian Mixture Model (GMM), and Hierarchical Clustering.
Three standard metrics—Silhouette Score, Calinski-Harabasz Index, and Davies—Bouldin
Index—were employed to assess clustering quality in terms of compactness, separation, and
overall validity. Among the tested methods, PCA-enhanced K-Means consistently delivered
the best performance, achieving the highest Silhouette and Calinski-Harabasz values, along
with the lowest Davies-Bouldin index. These results confirm that the integration of PCA
improves clustering effectiveness by reducing noise and enhancing the separability of
customer groups. In addition, the incorporation of WRFM further strengthens the model by
providing a balanced and normalized representation of customer behavior. This directly
addresses Research Question 1 (RQ1) by demonstrating that the combined PCA-WRFM-K-

Means framework outperforms traditional clustering approaches.
4.6.2 Interpretation of Cluster Characteristics

The second part of the analysis focuses on interpreting the clusters derived from the PCA-
enhanced K-Means model. Based on the updated WRFM-based profiling, customers are
segmented into four distinct groups, each exhibiting unique behavioral characteristics. High-value
loyal customers demonstrate recent purchasing activity, high frequency, and high monetary
contribution, supported by high WRFM scores. Potential customers show balanced engagement
and strong growth potential. Moderate customers maintain stable but average engagement levels,
while at-risk customers exhibit long inactivity, low purchasing frequency, and low monetary value,
reflected in lower WRFM scores. The integration of normalized RFM variables and WRFM scoring

enables a more accurate and unbiased interpretation compared to traditional raw RFM analysis.
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4.6.3 Business Implications

The final part discusses the practical implications of the segmentation results.
Identifying high-value customers enables businesses to design retention strategies such as
loyalty programs and personalized rewards. Potential and moderate customers can be
targeted through upselling and cross-selling campaigns to enhance their lifetime value.
Meanwhile, at-risk customers require reactivation strategies, including targeted promotions and
personalized incentives. The proposed PCA-WRFM-K-Means framework provides actionable
insights that support data-driven decision-making in customer relationship management.
This directly addresses Research Question 2 (RQ2) by demonstrating how customer
segmentation results can be translated into effective marketing strategies. Furthermore,

the framework is scalable and adaptable to other domains involving complex customer data.
5. Discussion

The comparative evaluation confirms that PCA-enhanced K-Means consistently
outperforms other clustering methods across all evaluation metrics. It achieves the highest
Silhouette Score (0.473), the highest Calinski-Harabasz Index (144.817), and the lowest Davies—
Bouldin Index (0.725), indicating compact, well-separated, and stable clusters. Compared to
traditional K-Means, the improvement can be attributed to the dimensionality reduction
capability of PCA, which reduces redundancy and enhances cluster separability. Moreover, the
integration of WRFM further improves clustering quality by mitigating scale bias and ensuring
balanced feature contributions. In contrast, the Gaussian Mixture Model (GMM) shows weaker
performance, suggesting limitations in capturing clearly separated clusters in this dataset.
Similarly, Hierarchical Clustering demonstrates lower effectiveness due to scalability issues and
less balanced cluster formation.

These findings are consistent with recent studies. Wang (2025) reported that integrating
PCA with K-Means improves segmentation accuracy in digital marketing. Syahra et al. (2025)
confirmed the effectiveness of RFM-based clustering in customer relationship management, while
Tripathi et al. (2025) emphasized the role of PCA in enhancing cluster stability. Zheng et al. (2024)
further highlighted improvements in RFM-based analysis through optimized computational
techniques. In summary, the integration of PCA, WRFM, and K-Means provides a robust, scalable,

and effective framework for customer segmentation.
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5.1 Limitations and Future Work
This study has several limitations that should be acknowledged.

First, PCA was applied only in combination with K-Means, while GMM and Hierarchical
Clustering were performed on the original RFM features. This design choice was made because
K-Means relies on Euclidean distance and is particularly sensitive to correlated and high-
dimensional features, making it the most suitable candidate for PCA-based enhancement.
However, this selective application means that the observed performance differences may
partially reflect the effect of dimensionality reduction rather than algorithmic superiority
alone. Future studies should consider applying PCA consistently across all clustering methods
for a more controlled comparison.

Second, the clustering experiments were conducted using a single initialization setting
(random state = 42, n_init = 50). Although n_init = 50 mitigates sensitivity to initial centroids,
running experiments across multiple random seeds and reporting averaged results would
further strengthen the robustness of the findings.

Third, the dataset was collected from a single construction company in southern
Thailand, consisting of 286 transactions from 100 customers. The relatively small sample size
and domain-specific context may limit the generalizability of the results. Future research
should validate the proposed framework by using larger and more diverse datasets from
different industries.

Finally, although the dataset involves construction-related products such as electrical
supplies, tools, and hardware, detailed product-level attributes were not incorporated into
the segmentation model due to confidentiality constraints. Incorporating product categories

into future segmentation frameworks may enhance the depth and applicability of the analysis.
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Abstract

This research article aimed to examine service quality, repeat patronage, and the
development of English language competencies among front office staff in small hotels in
Ratchathewi District, Bangkok, within the context of accommodation businesses facing
limitations in budget, personnel, and continuous training opportunities. The objectives of this
study were: 1) to investigate service quality factors affecting repeat patronage among foreign
tourists staying in small hotels in Ratchathewi District, Bangkok; 2) to explore the needs for
English language competency development among front office staff in small hotels in
Ratchathewi District, Bangkok; and 3) to develop and evaluate the use of an English e-book
for front office services among front office staff in small hotels in Ratchathewi District, Bangkok.
This study employed a mixed-methods research design. Quantitative data were collected from
385 foreign tourists staying in small hotels in Ratchathewi District, Bangkok. Qualitative data
were collected from managers or heads of front office departments from 18 hotels. In addition,
the English e-book was implemented with 36 front office staff members. The findings revealed
that: 1) service quality based on the SERVQUAL model was positively related to repeat
patronage, with the assurance dimension exerting the strongest influence; 2) small hotels had
the greatest need to develop English language skills for front office services, as these skills are

essential for communicating with foreign tourists; and 3) post-learning scores after using the
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e-book were significantly higher than pre-learning scores at the statistical significance level of
p < 0.001. The findings contribute to linking service quality with the development of front
office staff competencies and propose the use of digital learning media as an appropriate tool

for personnel development under the operational constraints of small hotels.
Keywords: Service Quality, Revisit Intention, Front Office Staff, Small Hotels, E-Book
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faus Tangibles Reliability | Responsiveness | Assurance | Empathy

Mean 3.84 4.02 4.05 4.16 4.21
S.D. 0.65 0.61 0.63 0.59 0.57
Tangibles 1 0.318** 0.260** 0.295** 0.276**
Reliability 0.318** 1 0.368** 0.352** 0.341**
Responsiveness 0.260** 0.368** 1 0.427** 0.412**
Assurance 0.295** 0.352** 0.427** 1 0.468**
Empathy 0.276** 0.341** 0.412** 0.468** 1

v v o w A

*seavugainn 0.01
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M13197 2 nanTIATIEanneenyAn (Multiple Regression) Y3duAaAIMNSUSNNSNdHARBNNT

AU IUSN59N1U99UN VD N8IT1 IR

f2uUs9d52 (Independent B Beta t Sig. (p) | Tolerance | VIF
Variables) (5))

dafisusiadls (Tangibles) 0.08| 007 |185| 0.065 0721 | 1.386
audedold (Reliability) 0.12| 0.11 |[268| 0.008** 0.653 1.530
N13MBUEUBY (Responsiveness) 0.15| 0.14 |342| 0.001* 0.618 1.617
msasaauiule (Assurance) 0.22| 021 |5.15]| 0.000 *** 0.582 1.718
Autelald (Empathy) 0.19 | 0.18 |4.32| 0.000 *** 0.569 1.758
R? = 0.56, Adjusted R2 = 0.55, F = 95.21, p < 0.001

(n = 385)
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Abstract

This article aims to examine communication practices within the #BookTok reading
community on TikTok, which has emerged as a significant cultural phenomenon influencing
both the publishing industry and the reading behaviors of younger generations. The study
adopts the framework of multimodal communication as its primary analytical approach. The
findings reveal that the success of the #BookTok community should not be understood merely
as a temporary trend; rather, it is a direct consequence of the effectiveness of multimodal
communication. Such communication facilitates two-way interaction, enables easy access to
content, supports continuous learning, and systematically connects content of a similar
nature. In addition, TikTok’s platform affordances play a crucial role in enhancing these
communicative processes, thereby allowing users to convey reading experiences in ways that
extend beyond conventional book recommendations or reviews. Consequently, the #BookTok
community has come to play a significant role in reshaping reading practices in the context of
contemporary digital society. Within this digital reading culture, readers with shared interests
are able to connect in virtual spaces to exchange reading experiences, negotiate literary values

and meanings, and construct identities at both individual and collective levels.

Keywords: Multimodal communication, Online Community, Social media, TikTok, BookTok
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Mnilerduvesunanwedu TikTok finanluthadu erananliiunanosufainaniileitu
fgelsgldannsalinisdoasuuunanvaesuuutuuunanslady Tnetnaueinlesuuuududd
aueldgeanliiiuniound Falewdrdenafoiduideondiondenisysuinisnisdoasuuy

=) a

wanuategusuu laun dea dle nmils 4annu wasuin 8lud waznimadeuln wesuiu
a v QEJ/ dy L3 . U v o U [ a % fa a
HARLATEI19AILNNNY N9 unaanesy TikTok §elimiudiAyAuaunslun1saseassainle
lnedalonaliid ldauisaussauenmiindvnisnmaeddflod1duaunifidenlaeg1sazaan
(Lu & Lu, 2019) wwasnasy TikTok Wuswannesuiauisadsusaiuauinlanldegasinisy oy
Anuflgugalunguiannsdu Z unannesuilialemalgldasiuazsuiiomnnauausinuaainis

AUANUTUTY NFITEUT UAZNITUARIBBNTNIAY HIUNTHOESHUUNAINYTIANgFULUUMEANYIY
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vouilomiameiveunanlady TikTok Ssnanewduiiuiififsgaduilnasiuaunin lnsawglungs
augulvifitureunnuTIaEas Manevausshuiuil (uuive) sy, 2568)

SofinnsananguantRuasfinesvesunaniledu TikTok Jenanldiunanlesusanand
SnunzaonadesfuuAndelnidseiuieirdelmifdnenmlunad elfiAnnsadreyueulsly
ynsULuuLazynidmneiosnannsdeasuuasmng Msdnfeine msBousediedeileuas
mmswmsﬁamﬂuumLamﬁ’u (MeYw wAwmw wazdiay Foyuna, 2555) dnwagaina1idmali
AnguyUlneIu #BookTok vuknanwasy TikTok %aﬁmﬁflﬁLﬂuﬂﬁuﬁimé’fmaqsiaimuawjjﬁﬁ
mnuavlalunilsde ilonaniUasuvilsde inuduvey wuzthusunnvieduvesisde uazuandesn
feusraumsalsiuiuissunssiluguuuuiiaieassd Taefldamnsalisuuuunsieansiivarnnane
Faniedesiionsadisdevesunanlasy TikTok wu e 3dle Hawes wazinas tieadraiom
fnaulauaznszdumsiidusunelugusuasiiouliduin #BookTok luldduiiesiiuiidmsu
nsweundidonnAsadvndsdomindy widniuiiuidmiunisadelfautusseninaeu
(Merga, 2021 9190ty Wiederhold, 2022)

a a ' LY

#BookTok L‘flusqu‘w%@\‘iQQWULL63§§§ﬂﬁﬁQ§E]‘UL!LLW@G]WE]%@J TikTok @siidySnase19iidudAsy
AORMAIMNITUNITNUNUAZNTTINUNENTED (Harris, 2021) YUYUAINAIIT UAAT WA SUAY 0
A.A. 2020 YIUNANADTUNTUTHALIIWIUNINWEIIINAIN TSR INgULUUln visenduluvinfanssy
Anupedureu dwalinisenunilsdslasuanuaulafivdutazdmsuunsauoratudunissudus1u
wisd oo 195 sdudundausn (TikTok, 2021) Usingnrsalilvili #BookTok lasunisussi iy
usetupdoudrAyvesanuUdsullasiusnsnidsdonazdasanaile (Harrs, 2021) Taeialy o
el gusuingu #BookTok dnwairnisaeansnvannvaty dnlivennudauuunin (Text overlay)
I~ 3 a, a I o r-t’lj [ I o | a v I3 a [ & ¥
WueanUsenaulnEed Neutduallovva niIUNISANFBITNES 19855A YULRENNUY BIrUsENaunu

LY d{' % I3 ;%4 = 1 1 LY r.:‘x: 2 o % [ .
ANGUT UL UDIAUTENBUATULE 9 1AUTR TIADNARBINUS NWULRN VL NanNasL TikTok
Mdunsdeansiiunmuazideaduddey (Guehring, 2023)

unauy sauenisaseguyudnguaunsiddenarnvateuuuy TneUseendlyd
LLmﬁmmsﬁammwwmﬂ‘wm‘agﬂufuu (Multimodal Communication) 984 The New London
Group (1996) WunseuluniseSuisnaziinsivd MeluwiAnfenalaueeInUsenoua 1A DS
nsdeanshy 5 guuuu louA sUuuunIw (linguistic mode) JUKUUAN (visual mode) FULUUNUA

v a

(Spatial mode) UkUUYITMN4 (gestural mode) waggUluuLdes (aural mode) Al
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1. gduwuunw (Linguistic mode)

n15as193aleduusUssinvluguvuineu #BookTok wunisadislaelausing
lunihvesfasuanergnunseduliguusiunisdonnustleausnvesses lnemilvinleUssinnilay

d9Us5818 (voiceover) wagilAnussenevedasnninleduietuussloausn vaenntmisdogn

o
v a

Waliiuvuninge sarduduiiusngludad TikTok #9931 a1aluu (2568) (A il 2) way
dearestreads (2567) (07 3) Ingau3deves Guehring (2023) wuinialeUssuanilingnldiv
I55UNsTUARIAAN Fawidnagdudeoinliduiunis@isunvimenazdifalden uinisiy arenee

UsgleausnliilsanunsativangUassalumsizususu wagvibviguuinanuaulaluiieiownniy

NAGNT NOVIK

UPROOTED

AzangIAnLNINaa eI
A Rt ‘
dogilawaaniniuuiumd ||

Ase
ANAMNEUNANN... |

gilimuaiupniims ldnan
ati9d lunilsTuniidwiany

nmsladiadauan

S —
aunuiluiisnaunuadieg 'ﬂ‘n'lli'lﬁ:n_@mrhqﬁ'luwﬁﬁu
usseng ladauiunin ... Adigwinuns 14a@ina...
° amluii Q170 ﬁ dearestreads 106

AN 2 ANLARINSILEBIUTTENY AN 3 ANLARINTIULABIUTTENE
Tngldusinglunin Tngliusingluni

2. 3unuunn (Visual model)

Aleduvuguruing u #BookTok fnldveus 81ud vieruinvesteanuiiatis
dvenuthadlaluneuduresduniessuinnisusssenuididedosdifsgamuanla iletosy
Lailvamdousu Wumsthauaidomlsiemiuuumvesiomisiiausludduialy 1u
Asfifruneaiudnduduiiusngoglugueuing u #BookTok 99ntayd Tiktok fidedn dearsnaps
(2568) (n il 4) waz 3N Booktok (2567) (il 5) yuvuting1u #BookTok Aisin1sldnauduuin

Tngiitavuazdunsioiuamuaula Teaenadesiuiuldeess Guehring (2023) 1081111015800

[
= 1

Sedludnvazidutormnudeuliifisadeliguudiladanazlasuralainety wadaludiumiaves
@ai3an31 Algorithmic Imaginary Migtasiudanasiuves TikTok Inevtisdedsaunsagnuuzin

lagnsiiugvennudrdgvseandidgiiienseduaiuaulavesdsuiiunisuiaduaindidayaa
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Usngeglunduialoduantnyd TikTok Ai3931 yourdreamdiary (2567) (nwidi 6) fidonldgunin

vosusyloaluniladaiieliiuauaulaliisu

-]
F
[m
6
=
m
Ao

+ZNVHLY3LL3E —
NOX % BIPL>Ur | 5

yourdreamdi

1 30 | Ranki
book: i ausudNL.. W

8w orm Corner = ¢

P v ¢ a 1% =] |
AN 4 ﬂ’]WLLaWQﬂ’]iGLGUW@um AMNN 5 ﬂ’]WLLaﬂ\‘iﬂ’]{L%Gﬂuqﬂ AINN 6 ﬂ’]WLLaﬂ\‘iﬂqﬁLLU\ﬁju

X a =] o w
uazdlud wazd andfigy
3. gUwuUud (Spatial mode)

Fleduluguruiing1u #BookTok uneUssnnazinislvazuuuniadelaeussiduain

A g Yo wva o A oA U Y Y aas & Y 14
Auveuremuasialdukuvlinudiaulamisdermuiieniu fas1ainleduizdnineruseney
yarinlolnaiulunazuuuinuedily Tiununidedugasiuasnvesrdusiudeislomnnuuiseiu
ynisdernuandutisiuiionszduauaulaainguy Ingligunwserduiflevesasraduiunds

a

fenaudaleduantay® TkTok Aifidedn Waeudaiu Ploy (25680) (it 7) dausduinleduanniayd
TikTok %871 paeng (2568) (Ml 8) AiTlmsinnsesdvsznoulaelidoausuusosfduiionseiy
arwalaningwu TR undadudumisded el duiusfudemildosnsdoansnunau inledy
donndesfu Gagich (2020) finanidamstuiiufidaiedesiuizmsdades Sasulou nswiu uay

~ a 4' o q v s:l' o & &
ﬂ']ﬁLTJi'EJUW]EJ'USU@QEULL‘UU@u 9 ﬁ]gwqiﬁﬂqia@aqiﬂiga‘UﬂqulaqLif\]lnﬂsﬂu
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Romenee Recs
A geed beelk

Unulalng @

asun
[GIQEIGEE
uusthuzaz
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yoie H!‘yql a (thos A
oo

It took me
a while to get
into the story. funeral home

But once it hit, t feels like hon --
itwas Good than a scary place

‘ﬂl v 13 14 ‘il o 13 } 74
AT 7 ANLERINSINNeIAUSENaULRg Y AT 8 AMNLEAINITINeIAYSENaULRY LY

ATLUL LitanseAuaaula TolauauuziienszaunLaula

4. gUnuUYIMe (Gestural mode)

Aasraatedulugnyuing uuAudenldnIsuanimIeEnin a1sual wagn1¥Inng
ne wenseAuataulaangvy darduialeduaintayd TikTok 113871 1d@taeuaIny Ploy

(2568%) (NN 9 wag 10) AaDNlTANTILALYINNILAAIDDNTIAINUA AN P B 1UREEUTELANLI LA

'
a A =

HitengaruaulaliguuinanuidnsiuuaziinanudeniseuileewnunBaudaingny aenndaed

Y

[y

fiu Gagich (2020) ﬁﬂa'n'a'ﬂmiﬁamﬂw‘wmﬂ‘mmUgﬂmeJawhmaLLazmimﬁauimﬁmﬁuIﬁ
o | Pl ' & aady 41' = - A v P a A A
Faulunisnanaunsnau liesduisndyanfeulmilevsewandnin siuddudeussandui
Juiinnisiadeulw 1oy IAle Aneuns wazlnsiaml aagu Guehring (2023) 1Na1909A1SUERS
Mn19adunt 975uad Tuauidevesnuiluifleduninansdedsliviuniazsiansiuduldlnuds aas
NswaRIeNsUAIR ety AedasNeulviiuimisdeusaziaudamansenunisansuailasianu
nlasunislinueegaunnuugueulngu lnsangensualauidnegranisiealvingenilsde
13030 lawuInantd 8nunlede (Bookish humor videos) t1usnev99na Ul flod ud 8957184

msasenuddnduguyuiaranudilasiusenineadinloduuaz ey
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AT 9 ANNSULERYINTMNSEUTILaEeISNal AMA 10 MNASLEASYINTMNSENTILaE DI THAl

\enseauauaulaangw \enseauaNaulanIngv
5. jUuuudes (Aural mode)

Hasrdnledulugnyutneuliunliudenldnsansewinniimsldaunsdseney
=~ | = = = & o v v o % Y
\eseghafed esndeansanssiazilovvemilsde lUdsjvuegadaau meweil Fadnusing
Fen1suausludnwEYeINITEUYIRE1ENeAUINEINYBUL BN AIVA AUNITRARININUNNTAED
eRsgarNaulawaznsEduAUABINITETUnTIdaIAuAINa RN Fregaiy AFUTRTe
< v ¥ = o ° oA oA v o a & Y
duanUnyd serineu (2569) (A9 11) FauFendnauenisdeniunisiaseddagldindesiiaensu
o & oA ¥ = = aa U oA ° = I =
Auiilemvemiisde nieaudauniussiaiaaeiul q niszaudewnnindesussens laaduauns
Jamgduietuusisnaveailemlunieuiu dnvaddlinsuansnmunnisdeuazilanimiede
Usenavegwaiiies ielviuusuiisessnivisdnainvidsde weassanuaulauaznseauliy

Anenudesnsiaauimidedudinaniiunasuegiels wenanilzuuuunsiiauedind1idude

¥

GiamimzéjuimgémﬁmaémwﬂﬁaLdmﬁ’juLLé”JLGﬁwmuammmﬁmﬁu iiouaniasuyanesuay
AwdEniifinenisdesiudunieluguyy aonndesiu Gagich (2020) find1nilunsdeansuuy
vanvategunuuildssdundnazidunisieansiiifuguiuunisdeansnisladu leud f2an
File Aowdsn I3dInsvied nmeuns s1en1Imedalyiniaivg uaswanuaas woauaandalluy
fegsesguuuunsaeansnislidu esaniinisfianudeaduvdn wuiieadu Guehring (2023)
navi meldlnudsaswiadiefudainadomiaidossmayn q vievufnmuiinauasds
mamgliuunmlsdedannsofgaanuaulavesieldviui uaznszduanueeniimeusues

Sesazluadnsls
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= o
AN 11 ANLEAINTIHEUNAUIED

TikTok Tugtugunanosiinleduldnanaduiiuiiddniid sligldannsnatuassduas
wpunsiilevnldegnansuaes autlugmsiingumuingtu #BookTok Fafuiiufisuivesssu
uazfaulaniederitefiufduiug uanudsumnudureumanssunssy warsmiuaiusseinianis
Hpuvasnseuluiiuioolal Jaduddfidmasenmsifnguautingiu #BookTok léud nmsdeans
wuvaeane Madnddalasie madeudosdeides uaznsysannindemiididnuuraenadesiy
el Jadoananaifad ulduiunisldnisdearsuuumatsguuuy (Multimodal Communication)
Fausvneuseasiusvneundn 5 Uszns Miwn n1en (linguistic) A1m (visual) Wufl (spatial) vinmns
(gestural) wazides (aural) asdUsznaudna inusuiusgndunainlunisigaanuaulaves
Jou wazasrssyaunsalniseusniuluguvueeulad azvieulidiui yuwuineiu #BookTok
lilddufissdomnedmiunninauevisdemiiiu mndwhmini Bugusuinguseulavdln
fuilFandnlfuaniuasuarufadiy anuddn uardszaunisainssiusauiu dewnil #BookTok
Jaflunumaddglunisainwsatuniala NseAun1seIY LasvdonaaungANIIUNITUIINAITINNTTY
Tudanudamars dudu Tuiadedaly filsuasinausssanoaisafuguruingu #BookTok
moly

YyuvUng1u #BookTok

Vo aa o v A 1 1 6 1 l =
wi71n1333maz N shuzdndsdeas lulygusingnisalluil waluefnaiiuaiuisalunis

wewngauAniuigatundsdelureninaindidneglunquiiniaisainiedfunuimanienia

a

aglsfimunisiinturesunanesudedinueeulavludagiulddnlonalieumlvaunsouans

¥
1

AUARLAULALHEUNTLLNDIVBINUA DA15 T lANINTY Tt of 811958l 1uE Ansx

WP U TS UNISERUSUINNFIANNINT U awﬁ’mmwmwL{‘]uﬁi’ﬁ'ﬁm%wamammﬁmﬁﬁa"mw‘lu
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ns3unanuaulantuniseulaluseaulnalfesiuiniansalialy (Srimangkormkaew 81489l

[ Ly

ugua Wwwa uazifosAdng usdnuden, 2564) luudundanan geuldfaunduiusmadan
iudszaunsaisnlunsyaaoiieriunidevuunanneudediauosulatifiveediogissn
1 guruine 1y #BookTok suananazdufiuiidniunmsuanideurudaifuiedumide
w7 Fadludnsiinguvugasiiuiauuin 1wy #BlackBookTok, #QueerBookTok, #AsianBookTok
uay #LatinxBookTok Yurugasdnanazieufenisdannanidemmusadnual Uszaunisal
w3opuaulalanizngy (Maddox & Gill, 2023) dnwazfananaenndeaiuiuAniies Affinity
spaces @9 Gee (2018) 1a@uB31 Affinity spaces Qﬂﬁmuwﬁjumﬂmmauhiaﬂumiﬁdwiwﬁ’u
Useifiursefanssuunsdnuusduddy denndesiu Jerasa (2025) finands Affinity spaces 3y

a v L4

guyniiintuluiuiindnanieseulat Ineduiuiifiaundniidndnual mnuaula viadhngsiuiy
uaNaNil wAAAIaY Gee and Hayes (2011) Sstlituindndnunivasyaraduiugodslnddniy
119333 (Discourses) i Hlvog Tunwdany Tansauaquiteisnisya naia nadou nnsenu
M3nsy¥in Mstiduiug aasnsuruide Aue wazarwidniiyaraldlunisuanioaniedndnual
wagn1sidrusanlufanssuniglausunmedeny wuiAndananaenndediu Leander and Boldt
(2013) fitauadn Anwamnsalunisiudade (literacies) TldT1inag s anadns 1T eiadnws
MAnT Uk uNsEUILAT YARaaT e IInEsEndnannsidausaalufanssuiidenad ety
auaularesmues Ty Merga (2021) Flifiufadnuns Bauauvosgusuing u #BookTok way
UNUITRTLAINAH I Tave eI Ymuting L #BookTok aispmpudsuIndelsnaruil
Furouniseu muviunuwlumsanneusafiivauiiinentsewlugusgfansaufignuesindade
u3oluitnfsgn uenaindyuruing1u #BookTok Ssenaliaruddyiuntsdeifisaduisnlu
P shunmsndnuassenifleduuiumnniiyaiseruaulasuiludennientu

SudaaliAnaruyniu anuidnsn wasanududunilsduieiilunyauninvesyuyy

Y

w3l ﬂﬁlaﬁﬁﬁ’aﬁ’ﬂgﬂuaqd%ﬂuﬁﬁﬂﬁ'Lﬁ'mLuummauiﬂmﬂm'ﬁaﬁwﬁqﬁa (Du, 2009)
uidwmugeusemengy ulediefetnedsauiiiedeatunisdendugnlifutesmalumsuansmn
fuuthdumssuasdauewusieniumlsde (Merea, 2015) Snsenddelussesndad @lmiiuia
TufmusssuniseuAivaduswiiinnuaulasonadestudeulosdsiululaniadou wedreven
UsEAUNI0INTe LTI FDTBIANAILAYANLMENEVINTINNTIY wavaisdndnuaivdlussdudaian
uarsEAUAIUTI (Gron & Albrechtslund, 2020) ¥ siiBnEwaainng i ouaiunTnd waldivlu
AUNNTALESULAENTTAYINANUENTWIBNTTEU (Moss, 2007 814fialu Merga, 2014) 8139na13lAN
msyreiRefunideuasmssiuenaiieidunalnddyussnmaviaedvinaidsgnanifion Wesn
FUNUSAUNNTAS MANUFUNUS N9EIAUTDUA M98 aLazn158714 (Alvermann et al,, 1999 a1addlu

Bryan et al,, 2003) vauziieniuftaiuayunudilaluniseu (Fielding & Pearson, 1994 81sdisly
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Merga, 2018) waznalinn1siuginmisdaiiodaasunisenues1ssialilay (Moses et al,, 2015) lay

anwaAinausngliviuegemauluguuuiingiu #BookTok

91nUszinud1eiueIanaladnyurulneu #BookTok JunuimdiAgyed19816an1s

'
aa o Y A

Waguwlasmginssuniseuesiauluuiundinufidviasiads Wewnduiuiimedenuesulaii
Ualenaliieruiilvanunsartiuniddusinlunissia wusih fay wasiandsudsgaunisal
Aefunisdeldsgraniwnuagseiies dnvaugdinandwaliniseunaiedufanssundsnui

o

gniuwpdiousuUFuRWS n3deans warn1ssusesnaundnaieluyuyu uenanil yusutne

a

#BookTok Savimthfiweunsnilsdenidninasdoniuaula audeanis uaznisinaulaiensiu
93081 Inglanzilailomuisdiulasunnuioneg 1MuNTa1eauaINNTas 9N IELANI58 U
Safuluiandiele Tudndumils yusuiinanddldnlunsvaevaeudanualvesuniunmsieans

wuuRaInraneLilauansoanislssauMsiinitsde nsuanssatiouniseu wagnsitenlesnuleadn

e

ungundimnuaulavseUssaunisalsiuiu 33e19na13le91 #BookTok Wiladiunumiiieslugiug

1%
[y

Hundearsingriuniderindu widwldnsnaseviauad Anuyniy usegdla waganudaliioswes

a i % | o v Y 3 i ) v | |
WOANTIUNITE VB ALBE19TALRY axviauliviuiiniseulutagUulawdeunulug suuuy

v o

duiusiuesetiediny Nsiidiusiunnmava wasnainvesyurusaulatuingavy

=

unagUuasdatauanue

unautnansliiiug yuswiingIu #BookTok uuwwannesu TikTok lildduiienszua

Anudeufifindulaedudey wiidunadnslnensaainnislinisd eansuuunainnaneguuuy

o % A 1

(Multimodal communication) @avihlinsdnauevisdeniiuininegiieinsatenensudidnys
=) v o a ¢ (% ! = d' = dy o A Y v %
WIeteuA1Ia1sal venemilugnisieansitanunsaenloniemvemtdsdeiniumsuaniinuves
Feuls Tuusundanan Madduvesunannesy TikTok Tudnezduguuuuinledu nsdnronimuas
dea n1slinupiusenau N133netorNuuntIae AABAILITEULLETLNLALTaNe3uN1IARASS
oy sudldwddglunsdaaiulinisdearsuvunannvangsuiuuinduegaiiuseaniamuay
! v a 3 v -«.ﬂy ! o Y £ Y = dgl" I
wnsnszaelulandne annsdadenanisdearsiuuasini tielinsdidademlalagdey way
duasunisiBeuieddeiiios niufsansadweulealenniidnuurasandesiudnliseiu agle
anmwindeunend §leluyusuingiu #BookTok FeanunsaasivassAiilenilasgavainvany
mugnanwal satden wazsvuvunisdeasianizau Inguesigenaifenldnisdealsiiudes

[y 1

(aural mode) Wunan YUENUNTIYDIHAWFULUUNTHRANTN 5 JUlUUneiy ae19lsAnu

4 ]
A A

peAUsEnouNdanudiAyeg1edslunisndniidamnisluguoudinad As dasunuf (spatial
mode) 1lp991nn3In9esRUsENaUAIe q neluntinae ludresdudunlseswilsde Jeainy &

o w [

21N YUNF09 n30IRnUTENOU aIuTdUNUIMABNITATINRALAU NSIdUg1 FedAny wagn13nvu
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ANUNINEYRL oM I Sua1sTus laeg1atalan 9InNn1IesIiaeng1nTeeanaladn gusy
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=

e #BookTok lallifufssuerusindwiumusadoniiefumisdowiniy udldiauinis
lgnaduiuiiwisaualasaudu (Affinity space) fifidvawatiasoguiuunsdearsvasgeuuas
sognaminssumiadesauatvogreiifodidn el doya o Uil 9 wweu wa. 2569 Teseying
nsafratlemaeliussudin #BookTok S1uau 76.7 drumens asveuliifiuesadmauinguey
Sananldunnufeunasiinisfidnsnlussivas suduedosiuduin #BookTok léannlugiiui
wisaraulasifuiandndlddunfissievslaadonindy uidadandeduiduiug

o A A
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Y v o ) a 1% o .
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Abstract

This academic article proposes a conceptual framework to examine the relationship
between transformational leadership and knowledge sharing in fostering innovative work
behavior among academic staff in autonomous universities. A descriptive-analytical approach
was employed through a review of 9 academic books and 61 research articles published
between 1964 and 2024. Academic staff in autonomous universities face increasing challenges,
including global competition, changing learner demands, societal expectations, and
institutional self-governance. As the core workforce, they play a crucial role in enhancing
organizational competitiveness and sustainability, making the development of innovative work
behavior essential. The literature review indicates that transformational leadership encourages
creativity, initiative, and experimentation, thereby directly enhancing innovative work behavior.
Knowledge sharing, as a key element of knowledge management, facilitates the exchange and
development of knowledge, leading to improved work practices. Furthermore,
transformational leadership fosters a supportive climate that promotes communication and

knowledge exchange. The study proposes three key propositions: (1) transformational
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leadership has a direct positive effect on innovative work behavior; (2) knowledge sharing has
a direct positive effect on innovative work behavior; and (3) transformational leadership has
an indirect positive effect on innovative work behavior through knowledge sharing as a

mediating variable.

Keywords: Innovative Work Behavior, Transformational Leadership, Knowledge Sharing,

Academic Staff, Thai Autonomous Universities
UNUI
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fifuywd Myatuayuanesimadudsdndy mszdentdnnunssnindinislasunaawsianduses
louazdudedlilaluwiaziuainesdnis Aezuansmginssuiiufuiinerdesiunisufifiauluds
UINTIAIHARBRAaNSIUN1YN91U (Shanker et al., 2017)

MUNUITenauntN UGS 091U RNTIUzAnwIWInnssuluveudeveIn1sIwmAlulad un

Usultlueedanis niseusumaluladluasdnis nienadugniveasAn1sAIUUInNTINNINNI
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nsfeuuinnssufangAnssuvesyama Jadndgniswaneirudiauvivaenadedivlunasienduin
nsilanginssuvesuinnssuluasansdaldlasumsiauiyinians viedsliideaguiitaiau

(Wolfe, 1994; Dorenbosch et al., 2005) dnvisn1sAinwilunginssunisvinanudauinnssulussdnis

v @

n1A33 sivesdoisutuniaenyy (Messmann & Mulder, 2012; Bysted & Jespersen, 2014)

wonIINUNIsANYIUNIATTIN UL WTUN TEAUULEUIEUT 80IANITUINNIINITYIIAIINYLR

v [

nANIIUTUTANTIUVRIYAAALALATI (Borins, 2014) WulAgifiuusunantugaudnuwdailanidy

[

Uil aliguiuedn1sAIguen tHewIuAITENUABULAZIIUTINITNEY TIuddadnin

e e

v o

AUIALALTIN¥EN1TITEVRIYARINT Bavibin1sandunTIdeanginssundanududowin

2,

U
laeg1n (Bland et al., 2005) G?fwwmmﬁya]sﬁﬂwmﬂa1ﬂﬁmm'ﬂuwﬁwmﬁaiuﬁwﬁ’maﬁg
FangAnssumaiheudaianssuiianuddgydenisiauinisay 11uidy wazn1suInTIvInIg
Tnefinsandadeiessdunguuarssduyaeaiiadilangfinssuduianssuessseuduuagifusa
Y897°9AUFIINNUITBLAY

e Ummm%’mﬁ%wféfamﬁﬁwLauaaaﬁmmi’ﬁEJ:Jﬁ"quaﬂiiumiﬁw’m@mi’mmim
TuuSunvesypainsivimsuminendeluiduressganiadovesnisiinnegdfidansasuuas

uaznsuUstiuauSinunseunnAsiianinsathluseseniitensvaaeudasz dnle
USUNYAAINTIVINITUA N8 TUAINUVBIFAUNANTIUNITINUTIUIANTTH

MNRMTUIEIVTUNVBINMANd v eanTusefugandnuiiianudduegiaunnd
ApmaNAUlHUS URMUNa1IAe YAaINTIvINIg anginssunsvihnudarinnssy Tudiuves
uIngdefivasuaniugsiduuminedelumiuvesssviouminedeidanusiduidiyana
MnRNAussIn A uatuayuieuianue Jagtumminerdelumiuresizasdauins
Famseuedudanalnfanatn Sanudangulusiunisuimsuuszanm msvmImineinsuyd
waznsimuauleuienislusgnsdassanniu faudinadsuihuduiasdalenalviumninede
finnuedosialunisuimssants wiludndunisfadrsnnuvimglmildiuyaaing lasanie
yaanIaeIrIN1Te8 1911t INende HausenadudumsianisBeunisaouuasmideiies
neulangdiTaAsugianaznanussy anuaanisvesBouiiudsuulasmugaalivegnirnida
nsudstuseninsantuislunazsnassme uagsoldfideulsstusiudndnwinaglasinis
U3NM5ITn1sene q Uszneufuussmalnedngdsauggeotglnoauysal uaznnznisiialnfianas
Tnglud n.a. 2566 SidnsInsiAnfissszana 0.76 Ausiofmds 1 Ay Feininsdunaumulszang
agaiitudAny (@dnauanfauinisasugnakasdanuunanid, 2566) wniliudinandwanseny
dednulFoudeie gnAvesesdnstuunliuanasedwdelies ilviumingidoazdeameneny

Y

YsulssesAnsiihaulauazfsgadisoulunain Wy vanansnisiseu HaaulTeves1ansed sudu
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= !

Fafiwarianisiagatind@nwnlnl saudanineinsainnindguazionvu (Chaisawat, 2020) Fardud
AgyouANAINTALUNNTATIIUTRNTIUNIINTISBUNNTABY N1TIT UATNITUINITIVINITVS
yAaNTITNITTemMine1ds nvedadinmsuiuiuAsunuamanaideumsasulmal wu M
ndngnslui q saustantsindngnsuvuesulaufidnisudsiuislusagsisUssma samaguiuy
AuFeInsBeuivesSeuiiasuluiidunnudenguuas msliineluladegiatutu (TORI, 2021)
f]ﬁ]ﬁ"f&mdwﬁjﬁﬂﬁwu'msuaqmmsa‘mﬁmmé’aﬁlugmzqﬂmﬂﬁmmi%qLﬂumamiﬂﬁﬁ’amwé’ﬂ
AU ULaE AL ILLINIINISURTRNUVBIAUNINNTINITADUY N15YN3TY LasnISIRUINITIYINTS
LAY wigesafrauinnssuiiefiuyadlidundnansuazimurnuisef noulandfudennuay
AuIUABuLUasiesdnnsUszay ﬁqﬁjﬂmﬂqﬂa’mﬁmmﬂumm‘immé’mquﬁmimmwﬁmu
Feudnnssufionadawalinisusudsronsivasuudaaduluegadn uminerdeldannsoaiig
AnuuansslunsenseRuaInIsEsERuINUINIRLasRaaE S suvToimuAnenmuesiseuliney
Tandlanewanldogediuszaninm uenanimsvanginssunishauduianssuvesyaains
Jrimsdienathluganudumarlumswanesdanuiivivass vaussgdlalumsidonazuinng

Jyrn1sneeulanddiny swdunananinuaiuisalunsutsturessanitulusseze
= a o
‘Vlﬂ‘ls‘i]ﬂ'ﬁLLaﬂLUﬂﬁlu‘Vl']\‘lﬁ\‘lﬂﬁJ

mqwﬁmmamﬂ?{aumqé’mu (social exchange theory) U84 Blau (1964) 85 UN8ANNEUNUS
seminsyARALaTNgANTIIANY 9 Meliusunuetesrns As aAnuduiusluddnuazaey q Wauillg
aulinda mmasindnd uazanunniuiiddy WegduiusudasdeujoRmmussiagiunazaim
manisufulunisuaniudey Tuusunesesdnig eruduius Bauaniudeumndsruasnindudle
psrmsuanseenisnsatiuayuveufuAnentnnuegalusssn deilsminnuidndammsuiinveu
ﬁﬂzmauLmuaﬂﬁmsmuﬁﬂuﬂﬁLLazwqﬁﬂﬁm%amﬂ (Cropanzano & Mitchell, 2005) AVINFUNUS WU
uanwAsuiinaronadnsveminaude euihirlaneuuny (reciprocity) Sanesnsiininauidn
femudndumsiasssuiiozfomeuununsufiafinnnesdnsviedsdudam (Gouldner, 1960)
?famamqquﬁﬂiiuﬁasjuaﬂmﬁawﬂ’]ﬁmu e 19 199 ULAEINAR R 80IANTLALTIN (Rousseau,
1995) 1y ngAnssumeheudeuianssy fefurdunumddnylunisadrausesdumals $ih uas
AvuangAnssuvesminauLi od i unsruiunsainaassluesd n1s Tnelanizaniiida
nsiAenuUa (transformational leadership) Aiflnaldsuindonisiianginssumsinudainnssy
Y9INUWNIU (Mumford et al., 2002; Hansen & Pihl-Thingvad, 2019) sjﬁi’wﬁ' LARIAINUN I EwAY
afuayuninnuarannsaaieeuduiusiuiuuiu dealiniinnurevaussnennufnadsasse

warngAnssuduuinnssuunniy uenanfiflegiuansunummsydlamenisasnawsstunialasioe
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udrazdelinineuiulemalumsdsuulasssusnuidy uaznéfiagAnfunmdmilunsiny
Prenseauliminauddrusammed gorlussdugauagsiauing A nssunsieui adeasse
(Afsar et al,, 2014) LLazm'iLL‘LJ'ﬂﬁum’mf (knowledge sharing) AdawalimAnn1sas19as5A wuInIg
iUl 9 1e namAelina@auinsensingAnssunsvinnudauinnssy (Radaelli et al, 2014)
downnsuanidsumindifuusseinansihauiiosnadeusslendliguiinulduanddou
uazifis AL Id Ay funsUftRnussriainnuaglussdnig guitRnubiddnnsandmie
aniafalunmsiiaueaudn w4 SehlidandmsufiRnaonessnslumsativayuuas
Tilemanuiuaranuausovemues Jahllgnmsiamnaus finve uesseaunisallunisviay

Tinsstuindunginssumsvhnudainnssuluineign
NORANTIUNITVINIULBIUIANTTY

NYANTIUNITVINUTIUTANTIU (innovative work behavior) viuneis waAnssuNUAaINT
& ' Y & ° a oA ! a o P a a a
AalarunsassasIALaziwuAnlmivianszuaunsing o ultlunviney edaasuuse@nsnn
TunsvinaureInUL ﬂq'm $#13999AN15 (Janssen, 2000; Yuan & Woodman, 2010) 1ag Janssen
(2000) a5urINgAnsTudnwaziiunadnsvesyangAnIsuTiATaUARNAILANITAS19LLIAR
NIATUAYULLIAR Tdautsnisihuuwdaluldase etlilunseuiunsvanedunouisuannn1snday
o Y =% a v A v & Yo Y A v = &
Al udedaduwuImanluiaiEssd waemslasunsatvayuiiesmenngsiuay sady
ngAnIsuTazaudsANaInsavesndnaulunIsiaua uwinnssuwazaslaaniunsiuaun
SURRYRU FedananoUse@nsn1nlaesiuvedeannis (Akram et al,, 2018) lagnszUIUNITAINGT?
PUNLSINDINTTAN @519 WAL 10 duasy wasUsuldgunuiaaludliimunsausuunui g
(Thurlings et al., 2015) |Wu NsAAUIATRTIAL N158AANTULDUVDIU UAZNITNAIILTINLD
mamelulasneuenasdnis Inefiolndunginssulisgnuesyaaa (Siregar et al.,, 2019) Favzaelv
29ANISNNANNALUSEUNINTHUITULAELRULR BE 19898 Y

NOANTTUNITVINUBILTANITULANUUANANDINANUANEFTNATIAVDINTNIIU (employee

.. = =2 14 a 1A @ ¢ [y a [ I3 a =

creativity) Fenungfen1sasicuiAn i nidulselovilineanunans el USA1S WIPNTEUIUNTT
M4 9 (Amabile, 1988) NA1IAD AUANFS19@TIALTUNEITUNDUNRTIUDINTLUIUAITUTANSTTY
YUENNANTIUNITVINNUIWIRNTIUATOUAGUUINALN LagsiudanisasdeuUuRiiatiuifne
wiantulUlsegidhmnaieliianadnsndususssuuasiinUselevisensdinig

Scott and Bruce (1994) 85uU1883AUENaUNYANTIUNITNTINUTIUTANTTUNANY
3 93AUIZNOU LAA N19a519UUIAR (idea generation) NSHANAULUIAA (idea promotion) Lay

[

NsUNANUURUR (idea realization) fiil
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1) M3a319uuIAn (idea generation) snefs wAnssuBsaisassAisuaamuazsimu
wumidlual 4 lunsudtysn mufeisnisuesmaiamevhauguuoulnl FwsAatunendsan
msdnauaringilonadlunisuivusansieu winnuiingAnssuaianunanagne o
Fumisnsuidamniiudaniung Ansmisiauinssuiuns wandne vieusnmsliaty vieusuinis
veremannieauInsruun AdliiusEaviamundsdu wladdguesnszuiunisileyi
MaysanmsteyaiiuuaznAndifleges waassiiiewanuumelnl fiiannsoarauudnld

o <

AdnueaviutymanyuLesiiuaneig

=2 =i

2) MSHANAULUIAR (idea promotion) vanefis N1siuARaLAAIAINNTERBIOTUIUANS
duaduuufln duiulunsadaussatuayuuasindyivoUassn TneninnuagBuuaimeany
sauilouaznsativayuaingdulussdnsieliuuananansadluldleess wu nsaiandedis
Fatfuayu msuanseeniemnuidesiunazanusaiuluiunda msdnvuliyanaddytmniid
21 namAentinnuidmssdndulnAnsgnegulinifiousuuliveniuuazatuayunisi
AR lvallUlglum s o

3) MsuuIAnlUURUR (idea realization) winefls msaimdndusivsousnisiiananse
inlUldduunumnsvhan ndu viessdnisld nandndenilsie duneuiyaratiuuafnlugnig
UfuRegflszuy wazanunsaldaulaasdduuiunass wu nmsiawsuiuy nslgnuluwinisujus
vomuhliunAnmiunaiadunusiduanimuadeunisyiny

wefnssunmehaudainnssuilifomnisiinnufelmiviity uwinseurauianissdu ms
fiauun wagnsundedululfaudassesradugUssauandusslonilunsujifeu edu
ﬂizmumi‘mma%umauﬁuﬂﬂaéfaaLw%ﬁyﬁuﬂqgm LLawiamdaiﬁLﬁmLLmﬁmlmiﬁﬁﬂﬂajmmﬁﬁaujm
o 9adeassd JedelddmgAnssumsirnudwuianssndungfnssuidunuimdrdglunis

JULARDUUTRNNITUYBIBIANITOUUITI

o

v a =
AMzRuNTINIiUaguLUag

[

Y o . ) [y = [ v o a | £
A1z (leadership) Wudadenildlunmsvianudnladunginssungy unuimvesi

N

o

Y
fodunmaziieuvesmnunaundunielussdnis Tnsanizauduiusseninaniineu fiAfaea

Y

4

= ~

Ualaseuiegaseilies Wnlasssuyfvesny wazlanud1lausunvedadAn1segeadnds ieasis
auAAtNITUINSIANS (Widtayakornbundit & Phinaitrup, 2021) ftiugndusasfnunfian1izgin
a a a a8 v < A Yo &  vaa a

ndwan1sivigunlamiaginssuveaindnaiigauadlalaedad dndudSisun1siudsuuag
nuInAursswainfiesinisUsyautiy inbiduiveusuimguinnzdinniswdsuwdasanunsald

25U18NN5IANSNS AT UL UaslURIANS LA
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LAnEesnetidansiasunlas (transformational leadership) QﬂLﬁU@%ﬂﬂ%ﬂLLiﬂI@ﬂ
Burns (1978) ifieeBunednunsvesihfiannsoadsussdasudndunguiihinm aelidafady
Wigansuania sunausglovtinuviini LLm'Lﬁum'ﬁﬁwmiwﬁ’uuuﬂyugmsuaw‘%aJﬁ'mJ Adeieis
wagenusjssulunnudsunlasesdnislugfianeiidy fuludnuasiasuosnilugiusiusing
ailvldtsdutyn Tefidwmanedeimuuazduirdeudnenmussypansirigaianvinfiazidululy
Burns (1978) Aiifiuin lugaflasdnmafeandafunnuiasuuasedunaduasnsusiuiidudy
fuimsindusesinrmannsolumsuiuiuandudihiiaiausadumalade iynansihanlddg
nirfienavang amedihuuuiitdifesdmadomuiitu widniludgnmsudsuslanddndiinues
frfiiies TnerjihaznaeidudydnuaiwiussaiuayunssssssnhliiAansiua suulass iy
Weaesreag 19 By "?fx‘iﬁﬁ’]LLUUﬂ%’Nﬂ’]iL‘UgBuLL‘Uaﬁﬁ'ﬂﬁlgﬁ’iiﬁﬁgmﬂ‘wﬂ q flaunsnensyiu

v [y o

UszAnFamvesuuazvesyaansiady fuiidnvaeilliauddgyiunisiuile advauu uas
wsuasRdnen muesmuuainsaianlinnTudugiseluldlusunan (Bass, 1990)

Bass (1985) fatiudn Wrladdgueinnefidnisiuasunlaseg inuanunsavesginly
n1sasrusidunaladasesssunazdnlalvundnuavaunsa U uRaulaiuanuaianung
NG UNIZAUNATDNANDULNU WA IZWITUNETUANIINANUT B ULALAMUFUNUS D UTI AN
senIE AU M ues AR lugduuuiuansineeg1adaiauainanvy Yngeg inssy

. . = o o =4 1 [
(transactional leadership) FUTUFULUUNITUINDIABNITHDULNUAINNSIITUNITDUDANAITENINAU
Yo a a MY i P | & v 1Y) ')
szl sUasunladlidlieguanisuaniuasy uildunisasiusadunials anulingds
WazN1TEALEE MU UANAITINYBIBIANT AIEWATiiean e WNIsWasULUAITagNue i
WULUININITUIMATNSIUN waslnuzaudfuan I nwnasusuasfidanududau wWasunlas
737 wagdsan1sausiuleluszauinanyndielussinis

AaiunzgiinUisuuladsliunumdAyegdduusunvesesdniseal insiedin
Tudnwauzdlilaldsunalu@edsiu wilalema daasy wasadanunliyaainsildusiuedaiud
duaSuanuAnas1eassd nanAn navh waganunsasuiuduedeulmingseiunguiazesdnigla

1 a a a
2819UUTLENTA N

Bass (1985) afuran1ediinsivaguulaiusenousiuesdusenaunan 4 Usenis wse
MIendn “4’s” laun n1sidninadegaunisal (idealized influence) n1saseusstiuniala
(inspirational motivation) n1snseAunelayayn (intellectual stimulation) uagnsiorlaldseunna

(individualized consideration)

UNAINIVING (Academic article) | 118-133



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2, 2026

1) Msfigndwaidegaunisal (idealized influence) Ao Furviutnfiiluiuuagnangmny

Y Y

s uzy wavlinda fuiludnwariligaunisaluasndnnisnduas ganuazaiuluwuifnves

9

(%
v ¥ o

AinuaznFenufumnulaelidaun suuniniannugalusenusiaveteefin1seg19aTdaderInasng

Y

v al |

wsstumalaligmufnauedy wasiluwildunasujinaulinngamuwuuegiagin
2) nM3a3usatunnala (inspirational motivation) Ae AwENINTAVENEUlUNTEDENS
Fevimindaau waznszAuligmuidndndslunisussadmanesiniu nglidndudesisnnseda

wiousegalaninnieuen Fsanunsavinmegaunashgliiiuiiamswesewealiegsiivszdnsnm

3) n1snszAun1adayayn (intellectual stimulation) e nsdsasulviEn1uAnLq

Y

(%
Y o o

45198557 naeemany wazwarsiiwuamsluilunisudlodym duildladudlimeeulnenss
uiazadsanminadonilidesontsfeud duasuliminnuAauennsey uaratuayulignusiam
Wanuaztauswmduilunsudlelamoedisadnsassa

4) n1steTalds1eymana (individualized consideration) s ngAnssuvesiiniildla
AUADINTT A1NAINTTA wazdnennveslnulundazau {iralvauuedy advayy uas
WalemalunsSeudimnzautuuraryana adsmnuduiusiuaglindadetunayiy

aguudn nzgfihuvuasuadidnenmgdunisiuieieussdnis Tnstamgluuduni
foansnsBsundandonisiaunegnadngs furludnuaesdldlfordofionagrsmauanden
HaUsyloviuaiiunisaiiusstuaialanigly n1sunseauanel waen1sEsNasIausAasITes

9IANTT FadanalyiinnsiUasusUaatauIneg g unslussAUYARALAL SEAUBIATIN

v '
v Yo A

ailfininzgiidanmaddsuwdadiunumddglunisaiieiausssunisudsiunnnuiiv

Nnduegadaduluaanis aseanulindauasnsequliminnulameninuivomuiioimuia

WATASIUIMNTSUIILAU (Srivastava et al., 2006) %afﬂza‘ém85@miLLﬂﬂ{]ummi‘lumuﬁmM

1 14
mmmﬂum'mg

' '
1 = o v A

a1 (knowledge) fio doyauazninensiidinae Ssnanedudsddniiviondeifiouas
%’ULﬂﬁauaqﬁmﬂﬁﬁﬁqaqLLazLﬁuT,m (Hansen, 1999) Nonaka (1994) ll@uan15a1uunyUsetnnuss
auFeeniu 2 Usziam loua anuiiladn (tacit knowledge) fio anuiiisognneludalauyud 1An
1NMTUFTR3e Uszaunisal vinwe anande uazmsiSeudiieindenisedunevionienenagie
Faru anuivssaniaedutelfiuisudiuyaranasiinliausoutasanmliedlugluuures
nansldl dhewnil adildndafumdiatanuldiuieulunsuisduesedsiuresesdinig way
ANFTAuds (explicit knowledge) fio Auiianansnaienenssninnsuenlsegresdaay sneglu

sULUUTUAedla Wi Jamnu gud unAu kAUl Alls 189U 1onas viegasniinisUuiin
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11 arwiussaniiinainnissusuuasuusanmanuiannieluyanalioglusUuuuiiannse
doansuazirevendeld JuingniFeniteuiiiiususssu

mMsutsiiuaug (knowledge sharing) lé3unsenliiulssifundniiosdnisliauddy
Lﬁ@ﬂ'qLﬁ%ymmaﬂLﬂﬁlauu,azmia%waqﬁmmisw’mwﬂ’mmmsf[,uaqﬁms (Nham et al., 2020)
mMsutsiiuaed denulsinduinusssuvesnsuduiusmaedann (social interaction culture) 7
AspUARUNILANUAsUBsAATI Ustaunisal uasiinusresyaanslusydumhenuvdeniosdnis
(Lin, 2007) néndntenis nmsuiaduanuiie nszuiumsuaniUasumuiiazyszaunsaiseming
yana §95udanislideyatierduau (task information) waz3sn1suivasu (know-how)
Wethewmdeddu saufamsudedulunisudlydgm samuuidnlnl vionsiuleviouas
suouUfiRuldliiAnnadnsiidlusefuyanauazesdnis (Le & Lei, 2019; Wang & Noe, 2010)
nsuandsuanuiansaindulivainvareteans Tasanenslidedsausaulall (social
media) dsunumlumssineansazaindensutsiiuanug wastielimnuiannsaunsnszae
ogenivrsluseduyana gumu wasdeau lnewdosdiododsaumanildadrsiufiiadou (virtual
space) @miuiianssun1suusdumug (Kwahk & Park, 2016) 8nveansdrAnyfe N1silyuyuns
U0 (Communities of Practice: CoPs) #amunefsnguvesyanaididimunesaudiu 1an5ld
n¥nensuazairsnnuduiuduvunain i elduselemiananudsaudulunmsimuied anug
Fouidaiu waradrenmarsnditungy (Dalkin, 2023) ndsweseuiagiiindudiofnmsudatiy
UM sBunsuazvilimuifleganusadnidldedaninwing dsnsudstummiiodunadng

d1ARYIRINTEUIUNNTIANTTANNS Wsetielvianunsansisaeulainanuinlegaunsagnauniuay

%d
Y Y
Tdulagndeanisianiold vieludnyunisfe nisudnduaiuslugsunnenisldaulagnss
(Tiwana, 1999)

U a a 3

nsuvaduausiiunumlunisdaasunisasiauinnssy enseduUsednSn1nvesoAnis
wazanaugdeulumaifeudanusraunisaiiy mawdstiueudifivssansningaelviosdns
annsanevaussiemuiimelnl q leg1saniuagnaniadsinisassiinassgnitldndu
uenni nsuvsihunnuisadalemaliosdnislidnennuesuinyssldegrafud iluudvasns
nevausdsianlufeIn1sAUAsuLYadly nMsRndukuImslu o F3U09N15UFUUTINTEUIUNT
vialdiiussans amanntu 398 wnarddudutededdyiideasuliesdnsaunsadne
Anuanansalumsusiuluanmnedesmagsafiuasuulasegiausldetnad by

Bock et al. (2005) I¥eBursasdusznauanusilalumsutstiumnuienidu 2 saduszney
fis mwsilednuazanuidauds Fadudnuurvesnnuiiilussdnisuazsndudenisutsiuile

Wamuesrauikasilrnudiulinatailuesdninuivetosinig laun
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1. msuustduauiiledn (implicit knowledge sharing) naned 5sﬁuﬁqﬂﬂaﬁadmum
fauslunisuustuninudiledn
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Abstract

This article aims to analyze the dimensions of power, relationality, space, and
otherness within the field of Public Administration, utilizing the politics-administration
dichotomy as its central methodological framework. The study posits that Public
Administration existed in a state of ‘Otherness’ prior to the full institutionalization of its
disciplinary ‘space.” This reflects the pursuit of epistemic truth under the paradigm of Critical
Theory, which asserts that reality is both autonomous and subjectively constructed. In the
administrative context, the endeavor to emancipate Public Administration from political
spheres—often associated with New Public Management—is inherently paradoxical when
contrasted with the behavior of bureaucratic apparatuses and the reciprocal nature of power
relations. The Thai context, in particular, demonstrates that the demarcation between power
relations and administrative space remains inextricably blurred. Nevertheless, the discipline
has successfully established its identity and achieved legitimacy within the realm of public
practice. This article concludes that Public Administration is fundamentally an intersection of
politics, administrative relations, and otherness—a process of identity and spatial construction

consistent with the evolution of other scientific disciplines.

Keywords: The Politics of Administration, Power, The Otherness, Poststructuralism Public

Administration
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J9uAU (share learning) WagN19L38UIAUNGY (emergent leaming) Wi oEAHBARNIIYIANUS way

ALASNAIENDNIANTSEH IR
ANEARY 1 AURSANHILUUSEUTIN, NMTTINAUY, N353 HBIPNUNAINTAY, NIYEINYIAUAT
Abstract

There are three main branches of musical knowledge in education in Thailand:
Thai music, Folk music, and Western music. These branches have mutually interacted and
evolved within a dynamic social context for centuries. This paper seeks to highlight the role
of music education through the lens of learning and teaching management with a focus on
inclusive education. The main concept discussed in this paper revolves around the musical
and cultural contexts of diversity. Additionally, it illustrates that the knowledge of
ethnomusicology plays a significant role in assisting in positioning music within the educational
system. The findings of this paper demonstrate that the concept of inclusivity can be useful
for understanding current situations, such as unicentric and multicentric practices in music
dimensions. An innovative perspective on an inclusive curriculum must pay attention to
a concentric aspect, promoting shared learning and emergent learning. This approach could

help mitigate racial biases and enhance social equality.

Keywords: Inclusive music education, Concentric, Inclusivity, Ethnomusicology
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Abstract

This academic article aims to synthesize research on the development of community
enterprises in Udon Thani Province published between 2018 - 2025. The study employed
documentary research methods in conjunction with academic synthesis approaches. Research
studies were retrieved from online databases of Thai journals and screened for quality
according to specified criteria, resulting in 41 research studies selected for this synthesis.
The findings indicate that community enterprise operations play a significant role in the
community economic system. However, they encounter problems and limitations from both
internal and external factors, which have become obstacles to the development of
community occupations and income. The research synthesis vyielded development
approaches for upgrading community enterprises comprising 10 dimensions: 1) products and
services, 2) packaging, 3) marketing and sales, 4) accounting and return analysis, 5) human
resources and participation, 6) networking, 7) manual and curriculum development,
8) application of Buddhist principles and Sufficiency Economy Philosophy, 9) government
certification marks, and 10) distribution center locations and transportation models.
Each dimension has generated positive impacts on community enterprise development.
However, given that community enterprise operations are complex and overlap across
multiple activities, there is a need for development strategies that are systematic, continuous,
and linked to multiple sectors. Moreover, adaptation to customer demands and modern

market competition is also required.
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Tusnuilazasiunisasrsaziamuneierie Jaglmiuii wsedis Wuns@eouseiuszming
v v

FamiaguvuiunAdBus ol NNees IieiAnnsatvayunsnenstunsaniduny nuidely

Y

naufiuwamansianddgie mssndunuredamiayuruianunduiitedeaduaievis

= o 1

Tumsaiuny Weennsdiaieyienfagiaud1fyson1saseeg wagnsiauIamiag vy

Tneuusanidu 2 seau Av 1) n1sasiuesavedurusuLazd @A gusua8WLed Wun1sasa

9 9

A ~ Yo Y] & A o & A a a = Y o
LﬂiamqﬂLWQImﬂiUﬂqiﬂaﬂiU WQLﬂi@GUWUﬂUﬁM%UIUWUW LWTWS’Jaqﬁﬂ"\]sqﬂsﬁuﬂQLLﬂJ"\]guﬂusLusquGUu

a <

& Y R v & Y a o a o A I3 o
\udweusilalldviaun dslwnneulugusleeiliiivrusiuasnmsnousund Azduussaivayu

o w

drdguasiamiaguruiig wu n1sidugnAn naduddedadonisnde nsiluduendenseylawan

Y

Judu Fonndamtsgusuiuivensunelugusuiazduinusnveinisgneensuanaeuensely

drunIerieiuiamiayuruiioiues asdunsadaesediaiionsiauswiuludfisng o oy

A Y & % ¢ o ! \ 2 a a 2 o«
L@ﬁ@sﬂqfﬂuaﬂi"}m%u?\]ﬂﬂﬂigiﬂﬁu"\ﬂﬂﬁﬂﬁlﬂ’]W“UENLLG]aSN’TEJ bYU MqﬂLUU'ﬂﬂqﬁﬂﬁ]ﬁﬂJ%u%uqﬂLafﬁ/ﬁ@

[ ¥
Y2 @ A =4

FosdlmidfieSornoidiiamAsyuvuiivssauanudifaiazifdedunsiamauies viemndy
JawRguuiiiussianiansfiunndadufasnsadugfatvayudeiunasfuls Wudu defay
lasuusglemianmatauuaznsiduaietiesiuiu 2) nsasaeieteiumianasy iWunsadis
i3erneiumitsnuneusnii aidutadslunsatuayulamfayuwunisden uiunansdadesd
msgeufulouluuazinufiAvegraiieuantunslddunsativayudie wu msadaedetigiu
Mire1unAs esdnTUnATesdILosd U ot un1sfine il eliiadetnewmanil i anauayy
TusmAvinmsanuguazsudszana Tagiamznnsusmsinnisuaznsneadnei fedduinnssuuas
sutszanage deduandiuldin mafiedeteusrmsaaedotefiduiddidudndafeniefatuayy

tY a

TianviagusuUszavanudnsald (35l munsglvn uazywns duaw, 2566; 55015 UIe3 uas

172-184 | unAMLI¥INTS (Academic article)



TU IsaIaIRNITEUaL L T 8 atuil 2 2569
RAC Journal of Multidisciplinary Academic Research and Development, Vol. 8 No. 2, 2026

a Aa d %

Satoal qnduna, 2564; Twldste nvluum wazany, 2564; 3ladnual 11070 LazAny, 2567;

a 3 a

Al Wwng LAZAUY, 2566; aUnE UL, 2564)

q

7. dArumsiningilauasndngns (Manual and Curriculum development)
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