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Abstract

This study investigates the mediating role of Resistance to Change (RTC) in the relationship between
UTAUT?2 factors and behavioral intention to adopt business-to-business (B2B) agricultural marketplace
platforms among smallholder farmers in Kamphaeng Phet Province, Thailand. Using purposive sampling,
a quantitative survey was conducted with 400 smallholder farmers. Mediation analysis was performed using
PROCESS Macro (Model 4) with 5,000 bootstrap resamples. The total effect of UTAUT2 on behavioral
intention was significant (f = 0.8858, p <.001, 95% CI [0.8050, 0.9667]). When RTC was included in the
model, the direct effect remained significant (p = 0.7366, p < .001), while the indirect effect through RTC
was also significant ( = 0.1493, 95% CI [0.0897, 0.2175]), confirming partial mediation. Additionally,
UTAUT?2 negatively predicted RTC (B = —0.4848, p < .001), and RTC negatively predicted behavioral
intention (B = —0.3056, p < .001). These findings indicate that stronger UTAUT2 factors reduce
psychological resistance, thereby increasing the likelihood of technology adoption. The study provides
empirical evidence for integrating behavioral resistance factors into UTAUT?2 and offers actionable insights
for policymakers and platform developers to design interventions that reduce resistance and accelerate
digital agriculture adoption.

Keywords: Technology Adoption, Farmer, UTAUT2, Resistance to Change, Behavioral Intention
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1. INTRODUCTION

In recent years, digital platforms have played an important role in transforming traditional agricultural
practices. One key development is the introduction of business-to-business (B2B) agricultural marketplace
applications. These mobile platforms allow farmers to connect directly with buyers, reducing their reliance
on middlemen and improving transparency in agricultural supply chains.
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In Thailand, where smallholder farmers dominate the agricultural sector, this innovation has the potential
to reduce marketing costs and improve income for farmers. By matching supply and demand directly, these
platforms can enhance supply chain efficiency and support sustainable agricultural practices (Jain et al.,
2023; Xie et al., 2022).

Despite the advantages, the adoption of these digital platforms among farmers remains limited.
Understanding the reasons behind this slow adoption is critical. Technology adoption in agriculture is often
influenced by several factors, such as ease of use, social influence, and infrastructure. Models like the
Unified Theory of Acceptance and Use of Technology 2 (UTAUT?2) have been widely used to explain why
individuals adopt or resist new technologies (Venkatesh et al., 2012).

However, one often overlooked factor in technology adoption is resistance to change (RTC). In rural and
agricultural contexts, farmers may hesitate to adopt new tools due to fear of risk, unfamiliarity with digital
interfaces, or satisfaction with traditional methods (Fox et al., 2018; Donmez-Turan, 2020). Resistance can
create psychological barriers that prevent even the most beneficial technologies from being used. Studies
have shown that high resistance to change can negatively affect behavioral intention to adopt agricultural
technologies, even when the technology is considered useful (Secretaria, 2019).

This study aims to explore the mediating role of resistance to change in the relationship between UTAUT2
factors and behavioral intention to use B2B agricultural marketplace platforms. Unlike previous research
that focuses only on direct factors influencing adoption, this study proposes that RTC plays a central role
in determining whether farmers will accept or reject digital tools. It focuses on smallholder farmers in
Kamphaeng Phet Province, Thailand, where B2B agricultural platforms are being piloted.

By including RTC as a mediating variable, this research provides a deeper understanding of how farmers
approach new technologies. The findings will support policy makers, platform developers, and agricultural
stakeholders in designing strategies to reduce resistance and encourage technology use in agriculture. This
is especially important as Thailand moves toward digital agriculture under the Thailand 4.0 initiative.

Despite many studies using UTAUT?2 to explain technology adoption in agriculture, several gaps remain.
Most research looks only at direct factors and pays little attention to psychological barriers like resistance
to change. Very few studies test RTC as a mediator in the UTAUT2 model, especially among smallholder
farmers in Thailand. There is also limited evidence showing how UTAUT?2 factors might influence farmers’
intentions indirectly by reducing resistance.

Therefore, this study extends UTAUT2 by including RTC as a mediating variable and examines four
hypotheses about its role in the adoption of B2B agricultural marketplace platforms. This helps offer a more
complete understanding of farmers’ adoption behavior and supports more practical policy and platform
design decisions.

2. Objectives
2.1To examine the influence of UTAUT2 factors on smallholder farmers’ behavioral intention to adopt
B2B agricultural marketplace platforms.

2.2To investigate the mediating role of resistance to change (RTC) in the relationship between UTAUT2
constructs and behavioral intention.
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3. LITERATURE REVIEW

3.1 Technology Adoption in Agriculture

The adoption of digital technologies in agriculture has become increasingly important for improving
productivity, enhancing supply chain efficiency, and providing direct market access for smallholder
farmers. Research shows that innovations such as mobile platforms, loT-based monitoring, drones, and
blockchain systems can significantly increase farmers’ access to resources, reduce costs, and improve
transparency in agricultural markets (Xie et al., 2022; Jain et al., 2023). However, despite their potential,
adoption rates remain uneven, especially in developing countries, due to challenges related to digital
literacy, infrastructure, and behavioral resistance.

The UTAUT and UTAUT?2 frameworks have been widely used to understand technology adoption in
agriculture. Studies across multiple contexts highlight the importance of performance expectancy, effort
expectancy, social influence, and facilitating conditions in influencing adoption decisions (Ravindran et al.,
2024; Markovits, 2023). For instance, in Malaysia, performance expectancy and facilitating conditions were
found to be critical in farmers’ intention to adopt smart farming technologies (Ravindran et al., 2024).
Similarly, research in Romania shows that social influence and perceived benefits strongly motivate digital
agriculture adoption (Markovits, 2024).

Technology adoption in agriculture is not limited to production practices but extends to financial and market
platforms as well. Omar et al. (2022) demonstrated that UTAUT-based factors strongly predict farmers’
intention to adopt mobile agricultural finance applications, highlighting the role of social influence and
technology readiness. In Bangladesh, IoT adoption studies show that trust, hedonic motivation, and
government support are equally important drivers of adoption in rural contexts (Shi et al., 2022). These
findings reinforce the adaptability of UTAUT?2 in different agricultural domains.

Emerging technologies such as artificial intelligence, drones, and blockchain also show promise in
transforming agricultural supply chains. Ahadzadeh et al. (2021) found that performance expectancy and
social influence were strong predictors of Al adoption in agricultural operations. Salleh et al. (2024)
reported that trust and facilitating conditions were essential in sustaining drone adoption in Malaysian
paddy farming. Blockchain adoption studies similarly emphasize the role of perceived value and
government support in overcoming farmer hesitancy (Shih & Chiu, 2023).

Despite these advances, studies continue to highlight significant barriers to adoption. Yeo and Keske (2024)
argue that profitability and trust remain dominant concerns for farmers, often outweighing theoretical
advantages of new tools. Fox et al. (2018) also found that while social influence helps initial adoption of
mobile farming applications, sustained use depends on perceived usefulness and ease of use. This suggests
that adoption in agriculture is a dynamic process, requiring both structural support (infrastructure, training,
financial access) and behavioral enablers (trust, reduced resistance, habit formation).

Overall, the literature shows that while agricultural technology adoption is advancing, its success depends
on addressing not only structural factors but also farmers’ perceptions, readiness, and psychological
barriers. UTAUT?2 and its extensions provide a robust foundation to explain this adoption process across
contexts.

3.2 UTAUT2 Framework in Technology Adoption
The Unified Theory of Acceptance and Use of Technology (UTAUT), developed by Venkatesh et al.
(2003), is one of the most widely used models to explain user adoption of technology. It integrates elements
from eight earlier theories of technology acceptance, including TAM, TRA, and TPB. The model proposes
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that performance expectancy, effort expectancy, social influence, and facilitating conditions directly
influence behavioral intention and use behavior.

Building on this foundation, UTAUT2 was introduced to extend the original model to consumer and
voluntary contexts. UTAUT2 incorporates three new constructs: hedonic motivation, price value, and habit,
in addition to the original four (Venkatesh et al., 2012). This makes UTAUT2 more applicable for consumer
technologies, such as mobile applications, where personal enjoyment, cost considerations, and habitual
behavior play important roles.

Numerous studies have validated UTAUT2 in the agricultural sector. For example, Septiani et al. (2020)
applied UTAUT?2 to explore Indonesian farmers’ adoption of peer-to-peer (P2P) lending platforms. Their
findings showed that performance expectancy, price value, and habit significantly influenced farmers’
behavioral intention. Similarly, Omar et al. (2022) found that social influence and technology readiness
were strong predictors of farmers’ intention to adopt mobile agricultural finance applications, confirming
the robustness of UTAUT? in rural contexts.

Markovits (2023, 2024) emphasized that UTAUT2 is well-suited for analyzing agricultural digitalization
in Romania, as it accounts for both traditional motivators (usefulness and ease of use) and modern drivers
such as hedonic value. Ahadzadeh et al. (2021) further applied UTAUT?2 to Al adoption in agriculture,
where performance expectancy, social influence, and hedonic motivation emerged as significant predictors.
In Malaysia, Ravindran et al. (2024) used UTAUT to study smart farming technologies, finding that
facilitating conditions and performance expectancy remain the strongest adoption drivers.

Other extensions of UTAUT2 highlight its flexibility. Xie et al. (2022) extended UTAUT2 with perceived
value to explain tea farmers’ adoption of ecological agriculture, showing that value perceptions mediated
the effects of performance expectancy and social influence. Putra et al. (2023) also applied UTAUT2 to
adoption of agricultural apps in Indonesia, finding that user experience and community behavior moderated
adoption outcomes. Similarly, Dudéas and David (2024) examined UTAUT?2 in the context of self-driving
tractors, showing its applicability in evaluating cutting-edge technologies in agriculture.

Systematic reviews also support UTAUT2’s relevance. Alghatrifi & Khalid (2019) analyzed dozens of
UTAUT/UTAUT?2 studies and concluded that the extended model provides greater explanatory power,
especially in voluntary adoption scenarios. A meta-analysis by Siregar & Anggoro (2022) also identified
performance expectancy, social influence, and facilitating conditions as consistently strong predictors
across agricultural adoption studies.

Even though UTAUT2 has seven constructs, past research has shown that they can be tested either
individually or as a combined predictor, depending on what the study aims to explore (Alghatrifi & Khalid,
2019).

Together, these findings demonstrate that UTAUT? is a robust framework to explain technology adoption
in agriculture, particularly for digital platforms and applications where behavioral, social, and cost-related
factors strongly influence farmers’ adoption decisions.

3.3 Resistance to Change (RTC) in Technology Adoption
While models such as UTAUT2 explain the drivers of technology adoption, they often underplay the
importance of barriers to adoption. One critical barrier is Resistance to Change (RTC), which refers to
psychological, cultural, or structural reluctance to embrace new technologies (Oreg, 2003). RTC is
particularly relevant in agriculture, where many farmers have longstanding reliance on traditional practices
and may be skeptical of digital platforms, even when potential benefits are clear (Fox et al., 2018).
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Several studies have explored RTC as a mediator or moderator in technology adoption. Donmez-Turan
(2020) showed that resistance and anxiety negatively affect technology adoption, but these effects can be
mitigated through readiness factors within the UTAUT framework. In construction technology, Sargent et
al. (2012) also found that resistance to change can reduce adoption intentions unless strong managerial and
technical support is in place.

In agriculture, the role of RTC is increasingly highlighted in UTAUT-based studies. For example, Zamil et
al. (2024) integrated innovation resistance theory (IRT) into UTAUT to study IoT adoption in farming,
finding that functional and psychological barriers significantly reduced farmers’ willingness to adopt.
Similarly, Xie et al. (2022) reported that even when ecological agricultural practices promised high value,
perceived risks and RTC reduced adoption intention among tea farmers in China. These findings suggest
that resistance factors must be explicitly accounted for when applying UTAUT? to agriculture.

Recent works also show how RTC interacts with behavioral intention. Migliore et al. (2022) combined
UTAUT?2 and innovation resistance theory in mobile payments and found that tradition-related resistance
acted as a strong barrier in cultures with high uncertainty avoidance. Shahid et al. (2024) tested RTC in
higher education adoption of Al, concluding that while anxiety strongly reduced readiness, RTC played a
smaller but still relevant role in shaping attitudes toward adoption. Together, these findings show that RTC
functions differently across contexts but consistently influences adoption outcomes.

For agricultural innovation, where digital literacy is often low, resistance may stem not only from fear of
complexity but also from social norms and trust issues. Markovits (2024) notes that in Romania, cultural
attachment to traditional farming methods can delay digital adoption. Similarly, Ravindran et al. (2024)
suggest that without clear facilitating conditions, resistance may remain a dominant barrier, even when
performance expectancy is high.

In summary, RTC plays a central role in technology adoption, especially in agriculture. Integrating RTC
into UTAUT?2 provides a more complete understanding of farmers’ behavior by accounting for not only
positive adoption drivers but also negative barriers that mediate adoption intention.

Overall, the existing literature shows that both UTAUT2 and RTC are important for understanding
technology adoption. However, most studies look at them separately instead of examining how they work
together. Only a small number of agricultural studies consider psychological resistance within the UTAUT2
framework, and research that focuses specifically on smallholder farmers in Thailand is still limited. These
gaps highlight the need to test RTC as a mediating factor within an extended UTAUT2 model to better
explain farmers’ intention to adopt B2B agricultural marketplace platforms.

3.4 Hypotheses and conceptual framework
Based on the UTAUT?2 framework and the literature on resistance to change, this study proposes that
UTAUT?2 factors shape farmers’ behavioral intention both directly and indirectly through psychological
resistance. Although UTAUT?2 includes seven constructs, prior studies have shown that these can be
analyzed either individually or as a combined predictor depending on the purpose of the research (Alghatrifi
& Khalid, 2019). In this study, the seven UTAUT2 constructs are treated as a composite predictor to
examine their overall influence on behavioral intention and RTC.
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UTAUT2 Bl

RTC

Figure 1 Conceptual Framework

H1: UTAUT2 factors have a positive effect on farmers’ behavioral intention to adopt B2B
agricultural marketplace platforms.

H2: UTAUT2 factors have a negative effect on resistance to change.

H3: Resistance to change has a negative effect on behavioral intention.

H4: Resistance to change mediates the relationship between UTAUT2 factors and behavioral

intention.

4. Research Methodology

This study employed a quantitative survey research design to examine the mediating role of resistance to
change (RTC) in the adoption of agricultural B2B marketplace platforms. The analysis focused on testing
a mediation model based on the UTAUT2 framework, in which RTC was hypothesized to mediate the
effects of UTAUT?2 constructs on behavioral intention. To achieve this, path analysis was conducted using
the PROCESS Macro for SPSS (Model 4) with bootstrapping procedures. This regression-based approach
allowed the study to estimate both direct and indirect effects, providing a comprehensive understanding of
how UTAUT?2 factors influence behavioral intention through RTC.

The population of this study consisted of smallholder farmers in Kamphaeng Phet Province, Thailand, who
are potential users of B2B agricultural marketplace platforms. As most farmers in the area have not yet
adopted such platforms, purposive sampling was used, targeting farmers engaged in the production of crops
commonly traded in local and regional markets. This sampling method was considered appropriate because
platform adoption is still emerging, and farmers with relevant production activities are the ones most likely
to adopt.

Sample size was determined based on two criteria: Green’s (1991) rule of thumb for multiple regression (N
> 50 + 8m), which indicated at least 106 participants for a model with seven independent variables. And
Hair et al. (2010), which suggests at least 200 cases (preferably 300—400) for SEM and mediation analysis.
To ensure robustness, the study collected 400 valid responses, exceeding minimum requirements.

The main data collection instrument was a structured questionnaire based on the UTAUT2 model
(Venkatesh et al., 2012) and extended with Resistance to Change (Oreg, 2003). Each construct was
measured with multiple items adapted from validated studies. Responses were collected using a 5-point
Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. To ensure content validity, the
questionnaire was translated and back-translated between English and Thai. A pilot test with 30 farmers
was conducted, and items were refined for clarity and comprehension.
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Data were collected onsite in which the research team coordinated with village leaders to identify farming
households. Enumerators then visited villages and conducted face-to-face interviews using the structured
questionnaire. Participation was voluntary, and respondents were informed about the objectives of the study
before answering. To reduce bias, respondents were assured of anonymity and confidentiality.

The data analysis was conducted in several stages. First, descriptive statistics such as means, standard
deviations, and frequency distributions were calculated to summarize respondents’ demographic
characteristics. Reliability and validity tests were then performed to ensure the quality of the measurement
instrument. Internal consistency was assessed using Cronbach’s alpha, with values above 0.70 considered
acceptable (Nunnally, 1978). Construct validity was evaluated using the Kaiser—Meyer—Olkin (KMO)
measure and Bartlett’s test of sphericity. Exploratory and confirmatory factor analyses were also conducted
to verify the factor structure. Multicollinearity diagnostics were performed using Variance Inflation Factor
(VIF). Common method bias was assessed using Harman’s single-factor test.

For hypothesis testing, the study employed the PROCESS Macro v4.2 for SPSS developed by Hayes
(2018). Given that PROCESS requires observed variables, a composite UTAUT2 score was computed by
averaging all items from the seven UTAUT?2 constructs. This composite score was used as the independent
variable (X), RTC was included as the mediator (M), and behavioral intention served as the dependent
variable (Y). Bootstrapping with 5,000 resamples and 95 percent confidence intervals was used to
determine the significance of indirect effects. Mediation was considered significant if the confidence
interval did not include zero.

5. Result

5.1 Descriptive Statistics of Respondents

A total of 400 valid responses were obtained from smallholder farmers in Kamphaeng Phet Province,
Thailand. Most respondents were male (65%) with an average age of 46 years. The majority had primary
or secondary education, and more than 70% reported regular smartphone use, indicating a moderate level
of digital readiness. Table 1 presents the descriptive statistics for the study variables. UTAUT2 showed a
relatively high mean (M = 3.72, SD = 0.86), reflecting generally positive perceptions toward the platform.
RTC had a moderate mean (M = 3.26, SD = 1.02), while Behavioral Intention was also positive (M = 3.64,
SD = 1.11). Skewness and kurtosis values were within acceptable ranges, indicating that the data were
suitable for regression and mediation analysis.

Table 1 Descriptive Statistics of Study Constructs (N = 400)

Construct Mean SD Min. Max. Skewness Kurtosis
UTAUT2 3.72 0.86 1.18 4.73 —0.29 —0.92
RTC 3.26 1.02 1.25 4.83 -0.28 -1.23
BI 3.64 1.11 1.00 5.00 —0.76 —0.44

Remark: SD = Standard Deviation

5.2 Reliability and Validity of Constructs
All constructs were tested for reliability and validity. Cronbach’s alpha values ranged from 0.76 to 0.85,
exceeding the 0.70 threshold recommended by Nunnally (1978). Factor loadings were above 0.60, and
Average Variance Extracted (AVE) values exceeded 0.50, demonstrating convergent validity. Discriminant
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validity was confirmed, as the square root of each construct’s AVE was greater than its correlations with
other constructs.

5.3 Correlation Analysis
Pearson correlation analysis showed that UTAUT2 constructs were positively correlated with Behavioral
Intention (r = 0.58, p < 0.001). Resistance to Change (RTC) was negatively correlated with Behavioral
Intention (r =-0.41, p <0.001), suggesting its role as a potential barrier to adoption.

5.4 Mediation Analysis Using PROCESS Macro
Mediation analysis was conducted using PROCESS Macro (Model 4) with 5,000 bootstrap
resamples and 95% confidence intervals (Hayes, 2018). UTAUT2 was entered as the independent variable
(X), RTC as the mediator (M), and Behavioral Intention (BI) as the dependent variable (Y).

B = 0.7366™*
UTAUT2 Bl

B = —0.4848" B = -0.3056**

RTC

Figure 2 Mediation model showing the direct and indirect effects of UTAUT2 on Behavioral Intention
through Resistance to Change (RTC). All paths are significant at p <.001.

Table 2 Total, Direct, and Indirect Effects of UTAUT2 on Behavioral Intention (BI)

Outcome Variable Predictor(s) R R? F (df1, df2) D

RTC (Mediator) UTAUT2 0.581 0.338 203.66 (1,398) <.001
BI (Total Effect) UTAUT2 0.733 0.538 464.10 (1,398) <.001
BI (Direct + Mediator) UTAUT2,RTC  0.753 0.568 261.21(2,397) <.001

Remark: p <.001

The inclusion of RTC increased the explained variance from 53.8% to 56.8%. Although the increase is
modest, it indicates that RTC accounts for a meaningful additional portion of farmers’ adoption behavior.

5.4.1 Total, Direct, and Indirect Effects

Mediation analysis results are summarized in Table 3. The results in Table 3 indicate that UTAUT2 had a
strong total effect on Behavioral Intention (B = 0.8858, p <.001). When RTC was included as a mediator,
the direct effect of UTAUT2 remained significant (f = 0.7366, p < .001), and a significant indirect effect
also emerged (B = 0.1493, 95% CI [0.0897, 0.2175]). This confirms that RTC partially mediates the
relationship between UTAUT2 and Behavioral Intention. This means that UTAUT2 influences Behavioral
Intention both directly and indirectly through reductions in resistance to change. Because the 95%
confidence interval for the indirect effect did not include zero, the mediation effect was statistically
significant.
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Table 3 Total, Direct, and Indirect Effects of UTAUT2 on Behavioral Intention (BI)

Effect type Coefficient SE t p 95% CI (LLCI, ULCI)
®)

Total effect 0.8858 0.0411 21.54 .0000 [0.8050, 0.9667]

X-Y)

Direct effect 0.7366 0.0490 15.05 .0000 [0.6403, 0.8328]

X-Y)

Indirect  effect 0.1493 0.0323 - - [0.0897, 0.2175]

X—>M-oY)

The results in Table 3 indicate that UTAUT2 had a strong total effect on Behavioral Intention (f = 0.8858,
p <.001). When RTC was included as a mediator, the direct effect of UTAUT2 remained significant (p =
0.7366, p < .001), and a significant indirect effect also emerged (B = 0.1493, 95% CI [0.0897, 0.2175]).
This confirms that RTC partially mediates the relationship between UTAUT2 and Behavioral Intention.
This means that UTAUT2 influences Behavioral Intention both directly and indirectly through reductions
in resistance to change. Because the 95% confidence interval for the indirect effect did not include zero,
the mediation effect was statistically significant.

5.4.2 The path coefficients (Table 4) further confirm the mediation process. UTAUT2 had
a significant negative effect on RTC (p = —0.4848, p < 0.001), suggesting that stronger UTAUT?2 factors
reduce resistance to change. RTC, in turn, had a significant negative effect on Behavioral Intention (f = —
0.3056, p < 0.001). Even after controlling for RTC, UTAUT?2 still had a positive and significant direct
effect on Behavioral Intention (B = 0.7366, p < 0.001).

Table 4 Path Coefficients for Mediation Model (PROCESS Macro, Model 4)

Path Coefficient SE t p 95% CI (LLCI, ULCI)
®

UTAUT2 — RTC  -0.4848 0.0342 -14.27 .000 [-0.5557,-0.4211]

RTC — BI -0.3056 0.0583 -5.24 .000 [-0.4203, -0.1910]

UTAUT2 — BI 0.7366 0.0490 15.05 .000 [0.6403, 0.8328]

These results confirm partial mediation. This means that although UTAUT2 remains the main driver of
farmers’ intention to adopt the platform, resistance to change explains an additional part of the relationship.
Interventions that reduce psychological resistance may therefore enhance the effectiveness of UTAUT2
factors in promoting technology adoption.

6. Summary and Discussion

The present study examined how resistance to change (RTC) mediates the relationship between UTAUT2
constructs and farmers’ behavioral intention (BI) to adopt agricultural B2B platforms. Results confirm that
UTAUT?2 factors significantly predict BI, both directly and indirectly, with RTC acting as a partial
mediator. Specifically, performance expectancy, effort expectancy, social influence, and price value
showed significant positive effects on behavioral intention, while facilitating conditions, hedonic
motivation, and habit did not demonstrate significant influence. Because each UTAUT2 construct was
analyzed separately using composite scores, these findings reflect the unique contributions of individual
predictors. Overall, the results suggest that farmers prioritize usefulness, ease of use, economic value, and
social reassurance over enjoyment, habitual use, or the availability of supporting infrastructure when
considering adoption of B2B agricultural marketplace platforms.
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These findings are consistent with prior studies showing that performance expectancy and social influence
are among the strongest determinants of agricultural technology adoption (Ravindran et al., 2024;
Markovits, 2024). The weaker influence of hedonic motivation and habit aligns with the early stage of
digital adoption in rural Thailand, where most farmers are still unfamiliar with platform-based trading and
have not yet developed routine usage patterns. The lack of significance for facilitating conditions may also
reflect uneven digital literacy and support in rural communities, where farmers rely more on peer guidance
than formal technical resources.
The mediating role of RTC provides additional theoretical insight. Even when farmers recognize the
benefits of the platform, psychological resistance—rooted in fear of complexity, lack of trust, or
unfamiliarity with digital processes—can reduce their intention to adopt. This reinforces prior work
combining UTAUT2 with innovation resistance theory, which highlights the importance of behavioral
barriers alongside motivational drivers (Migliore et al., 2022; Donmez-Turan, 2020). Integrating RTC into
UTAUT?2 therefore offers a more comprehensive explanation of technology adoption by capturing both
enabling and inhibiting forces.
In contrast to some earlier studies, habit did not significantly influence behavioral intention in this study.
The weaker effects of hedonic motivation and habit observed in this study can be explained by Thailand’s
early stage of digital platform adoption in rural areas. As seen in northern provinces such as Chiang Mai
and Phayao, smallholder farmers typically use smartphones for communication and entertainment rather
than for online marketing or digital transactions (Saengwong et al. 2025). This may be because most farmers
have not yet used B2B agricultural platforms regularly enough to form stable habits. While habit is a strong
predictor in mature digital ecosystems, such as FinTech adoption in India (Sharma et al., 2024), farmers in
Thailand remain in the early stages of platform exposure. This suggests that platform providers may need
to encourage consistent, guided, and repetitive use to build familiarity and reduce psychological resistance
over time.

6.1 Contributions
This study contributes to the technology adoption literature in three ways. First, it extends UTAUT2 by
incorporating resistance to change as a mediating factor, providing a more nuanced understanding of why
farmers may hesitate to adopt even beneficial technologies. Second, it validates UTAUT?2 in the context of
B2B agricultural marketplace platforms, an underexplored area compared to retail or consumer-focused
applications. Third, the study provides empirical evidence that hedonic motivation, habit, and facilitating
conditions were not significant predictors in this context. This contrasts with findings in more digitally
mature agricultural settings, suggesting that early-stage adoption in rural Thailand is driven more by
usefulness, ease of use, and economic value rather than enjoyment, routine behaviors, or infrastructure
support.

6.2 Practical Implications
For policymakers and platform developers, the results underscore the importance of not only highlighting
the usefulness of digital platforms but also actively addressing farmers’ resistance, for example:
1. Training and extension activities should emphasize ease of use and gradual learning to help farmers
overcome concerns about complexity.
2. Community leaders and peer networks can reinforce social influence, which plays a strong role in rural
adoption, as seen in similar agricultural studies in Malaysia (Ravindran et al., 2024).
3. Because habit was not a significant predictor, platform providers should design onboarding features that
encourage repeated and guided use, such as simple workflows, reminders, and step-by-step tasks, to help
farmers gradually develop usage habits over time.
By adopting these strategies, B2B agricultural platforms can reduce reliance on middlemen and improve
transparency and efficiency in agricultural supply chains.
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In conclusion, this study shows that UTAUT?2 factors significantly influence farmers’ intention to adopt
B2B agricultural marketplace platforms, and resistance to change partially mediates these relationships.
Psychological resistance remains an important obstacle, even when perceived usefulness and social support
are high. The weak effects of hedonic motivation, habit, and facilitating conditions highlight that digital
agriculture in Thailand is still at an early stage. Addressing these barriers through training, habit-building
interventions, and peer influence could accelerate adoption and strengthen agricultural supply chains.

Ethical Considerations

The study was approved by the Institutional Review Board (IRB) of Naresuan University under the
project title “A Study of Factors Influencing the Intention to Use Agricultural Product Sales Applications
Among Farmers in Kamphaeng Phet Province.”, no. P2-0295/2568.
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Abstract

The main aim of this research is to improve the layout of the production line by
minimizing transportation waste that directly affected employees’ workflow and the
movement of materials. The study applies the Systematic Layout Planning (SLP) methodology
to analyze material flow and the relationship between each production activity and focusing
on transforming the existing process-oriented layout into a more efficient configuration by
generating 3 different alternatives of production layouts based on SLP theory. Three
alternatives of proposed SLP layout were developed and visualized by using Adobe Photoshop
CC program for comparative analysis. The results was presented that SLP Layout 1 achieved
the minimum distance of 97.6 meters, followed by SLP Layout 3 with 126.6 meters, and SLP
Layout 2 with 150.5 meters, respectively. These findings were presented that SLP layout 1
reduced transportation distance of material along the production line and improves

production efficiency.
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Abstract

This research aims to analyze the nature of the routing problem and develop an
optimized waste collection routes for Sukhothai Thani Municipality, Mueang District, Sukhothai
Province. This was achieved by presenting a mathematical model and applying an evolutionary
method to identify the optimal waste collection routes. The study compared the existing
municipal routes with the routes generated by the developed model. The results indicate that
the evolutionary method yields a more optimal routing path, resulting in a significant reduction
in total travel distance compared to the original route. Specifically, the original route had a
total distance of 28.70 kilometers, while the new route derived from the model measured
21.28 kilometers. This represents a substantial distance reduction of 7.42 kilometers, or
25.85%. This finding underscores the effectiveness of utilizing systematic mathematical
modeling and evolutionary method for route planning. The proposed approach offers practical
implications for reducing operational costs and enhancing service efficiency in municipal waste

collection systems.
Keywords: Vehicle Routing, Waste Collection, Mathematical Model, Evolutionary Method
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Abstract

This research aims to (1) examine the factors of the service marketing mix (7Ps) of
international freight forwarding companies, with a case study of a private company in Bangkok,
(2) study the Logistics competences of international freight forwarding companies, with a case
study of a private company in Bangkok, (3) investigate the decision-making process in selecting
international freight forwarding services, with a case study of a private company in Bangkok,
(4) analyze the influence of the service marketing mix on the decision to use international
freight forwarding services, and (5) examine the influence of Logistics competences on the

decision to use international freight forwarding services, with a case study of a private company
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in Bangkok. This study employed a quantitative research approach. The research instrument
used was a questionnaire, with an overall reliability coefficient of 0.95. The sample group
consisted of 200 respondents who were either current or former users of freight forwarder
services or individuals working in collaboration with freight forwarding companies. The sample
size was calculated based on an acceptable margin of error, and the samples were selected
through purposive sampling. Statistical analyses employed included frequency distribution,
percentage, mean, standard deviation, and multiple regression analysis. The findings revealed
that (1) the overall perception of the service marketing mix was at the highest level, when
analyzed by dimension, the most significant factors were process, followed by people, while
price ranked lowest, (2) the overall perception of Logistics competences was also at the
highest level, the most significant dimensions were transparency in operations, followed by
internal organizational integration, while work flexibility ranked lowest, (3) the overall
perception of decision-making behavior was at the highest level, when considered by
dimension, the most important aspects were purchase decision, followed by post-purchase
behavior, while problem recognition ranked lowest, (4) the service marketing mix had a
statistically significant influence on the decision to use international freight forwarding services
at the 0.05 level, and (5) Logistics competences had a statistically significant influence on the

decision to use international freight forwarding services at the 0.05 level.

Keywords: Service marketing mix, Logistics competences, Service selection decisions,

International freight forwarding agencies
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F1uau 76 au Aadusesay 38.00 dsvaunsAnwuSygns 311U 110 au Andusesay 55.00
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n1svegevaNufgiy wui Jadediudssauniamsnainuinisidvsnananisandulaiiently
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Aoluil

A1 5 NsAsziitadediuldsyaun1aniseantausnisnilansnasenisanauladentdusnng
USYNHILNUSUTANISVUFIAUAITEMINUTELNA NSEAN®YT USENeNYUwAInTlaly

nsannumuas lngldnsiwaeinisanasenvan (Multiple Linear Regression)

fauuswensal B >t Beta t P-value Collinearity Statistics
Error Tolerance VIF

ArAed] (Constant) 0.682 0.128 5.338* 0.000

fAunannme (X,) 0.175 0.052  0.223  3.362* 0.001 0.146 6.861
AUSIAN (X,) 0.123 0.042 0.147  2.947* 0.004 0.257 3.898
ATudeIN1INI5IA 0071 0.033 0086 2110  0.036 0.382 2.616
198 (X3)

AAUNISE 9LaSy  0.083 0.042 0.115 1.988* 0.048 0.193 5.195
n1saann (X,)

ﬁ’luqrﬂmﬂ’i (Xs) 0.180 0.045 0.218  4.030* 0.000 0.220 4.544
AIUNTTUIUNIS  0.156 0.045 0.181 3.446* 0.001 0.233 4.292

T¥husns (Xg)
fiuaneMsNniIg 0073 0.035 0.080 2.065*% 0.040 0.425 2.355

8NN (X7)

R =0.936, R? = 0.877, Adj. R = 0.872, F = 195.408, Durbin - Watson = 1.969

v o w

RIERLHIENGRET fiszeu 0.05

NIVAERUANNAFIY WU ANEINIsasuladaindidvsnasenisinaulaudentduinig
VSN IUNUSUTANIS VU A UAITENT 19U ELNA NS AN©YT USEMNLonvuwrant elu
NIUNNUMIUAT B dAALY U ERATISEAU 0.05 d1udu VIF flendaus 1.017-7.821 @alaiiAu 10
LanIANFLRUsSEIRaLU TSy lunelAn Uy (Miles et al, 2014) $18a8188ARINNT9
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M15199 6 A5ATIETANNEINNTaAUladaRnd N NS wanonsinauladanldusnisusem
AILNUSUTANITVUAIAUAITENINUTLNA NTEANEYT USENLONTULAINT 9lu
nTuNNUNILAS ATIu LasldnisTmsiginasannsenvaa (Multiple Linear

Regression)

o . Std. Collinearity Statistics
AIUIWYINTEU B Beta t P-value
Error Tolerance VIF
fAAsfl (Constant)  0.828  0.119 6.932%  0.000
o B Std. Collinearity Statistics
ALUIWYINTEU B Beta t P-value
Error Tolerance VIF
ATUNITAAALS 0.120 0.037 0.142  3.193* 0.002 0.352 2.838
WATYIAUINITAUNS
Ian1sneladaand
(Yy)
A1uN13919IUA28  0.097  0.040  0.118 2429  0.016 0.294 3.402
aulusala (Y,)
ﬁ"luﬂ']’i‘qj’im'm']’i 0.156 0.040 0.217  3911* 0.000 0.228 4.383
MeluaeAns (Ys)
arunisgavguly 0211 0045 0255 4.651*  0.000 0.233 4.289
n15917197u (Y,)
Amaussuudaya 0242 0044 0289 5526  0.000 0.255 3.914

136 ULNALAS

walulad (Ys)

R =0.930, R? = 0.864, Adj. R? = 0.861, F = 247.202, Durbin - Watson = 1.916

*pdrAgynsadfinszau 0.05
6. dslduazanusnemna

nsAnudadediuystaunenisnalnusmsuaransansasulalaRndniisvisnasenisinaula
AN UINISUSENAILNUSUTANITVUAIAUAITENINUTLNA NSUANYT USUNLDNTULAINTIIU
NTUNNUNIUAT VDIRNITUINS Freight Forwarder #38v91U51AUAUUSEN Freight Forwarder 1a

o./

Ll:uamﬁaﬂﬂiwNammmaﬂivm <1
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Abstract

A research articles on the subject was the development of Buddhist principles model in Thai supply chain.
From the literature review and case studies on the application of Buddhist principles in business and supply
chain management. The author found large number of paper and articles in supply chain management.
The objective of paper was to develop and evaluate the Buddhist principles model in the Thai supply chain.
The samples are ten expert group in supply chain and Buddhist studies. The data is analyzed by means and
standardized deviations. The measurement and the evaluation of model are based on Black-Box Testing.The
research results about the development of Buddhist principles model in Thai supply chain comprises seven
namely main components, Suppliers, Buddhist Agencies, Buddhist Customers, Distribution, Service
provider and Consumers. The overall evaluation result for the development of Buddhist principles model
in Thai supply chain shows the overall rating mean of 3.78 and standard deviation of 1.12. Suggesting that
the development of Buddhist principles model in Thai supply chain may guide for improving efficiency,
sustainability and balance in Thai business management and operations, including in the supply chain .
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1. INTRODUCTION

Approximately 470 million people follow Buddhism, making it one of the main faiths in the world. This
amounts to roughly 7% of the world's population. Thailand is the country where Buddhism is most common,
but it is also widely practiced in China, Japan, Korea, Singapore, Vietnam, Cambodia, Laos, Sri Lanka, and
Burma. Tibet, Bhutan, Mongolia, the surrounding regions of India, China, and Russia are among the other
nations that have been greatly impacted by Buddhism (Demographics of Buddhism, n.d.). Various countries
are adopting Buddhist teachings and meditation techniques to enhance social-emotional education in
elementary and high schools, guiding the training of health workers, therapists, attorneys, and professionals
in the corporate sector. Instructors, medical professionals, nurses, mental health therapists, palliative care
advisors, human rights advocates, and social reformers are learning practices centered on mindfulness,
kindness, and compassion. This training serves to mitigate secondary trauma and compassion fatigue while
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aiding them in becoming more engaged, resilient, and sustainably responsive towards those they assist.
Such reflective trainings are also being referenced to guide efforts with individuals facing physical and
mental health challenges, families in crisis, individuals nearing the end of life, incarcerated persons, those
struggling with addiction, survivors of trauma, underprivileged youth, and others. (Makransky, 2022)
There is also some Buddhism in the US, with Hawaii housing the largest concentration of Buddhists
(Buddhists, 2018). The global business environment of the twenty-first century is more diversified in terms.

The global business environment of the twenty-first century is more diversified in terms of geography and
culture than it has ever been. Businesses throughout the world are now connected and able to conduct
business with ease because to the widespread adoption of technology. Professionals in the business world
need to be ready to work in this incredibly diverse setting. This involves having the capacity to communicate
with business professionals from various cultural and religious backgrounds in an efficient manner. Many
societies around the world rely heavily on religion. In many regions of the world, business procedures are
influenced by cultural and religious conventions, which business professionals need to be doing business.
The significance of Buddhist ideas has been recognized by the researcher. (Samuel & Joshua, 2019) The
utilization of these ideas to supply chain management is an intriguing idea that has drawn more attention
recently. Many businesses are starting to realize how using Buddhist ideas like compassion, mindfulness,
and the idea that everything is temporary may improve operational efficiency and sustainability.

Therefore, the offer chain management process is a key process to support the business's whole duties
system from farther upstream to downstream operations. Buddhist principles model in Thai supply chain
will allow the organization to promptly check the data to ensure that the organization operates smoothly
and effectively based on the determined strategies. Utilizing on this realization. (Chansamut, 2021;
Chansamut, 2023c) The researcher has decided to develop and evaluate the Buddhist principles model in
Thai supply chain for develop and evaluate the Buddhist principles model in Thai supply chain for creating
a consumers satisfaction.

2. Objectives
2.1The Supply Chain Management
Kham Nai (2012) said that supply chain management for education must take into account a number
of factors, Supply chain relationships across different firms with the specific objective of decreasing the
system's operating process and raising service levels to meet client needs efficiently. Firstly, the supply
chain management has several key components, as following:

2.1.1 Suppliers are people who provide raw materials to service units, such those that produce high
quality graduates for society.

2.1.2 The term “manufacturer” refers to the individual in charge of converting the raw materials
that are obtained from the supplier to be more valuable.

2.1.3 The term "distribution center" refers to the location where goods are delivered to customers
or consumers. Products from numerous organizations, including universities, may be included in a single
product distribution. Numerous institutions will be graduating graduates.

2.1.4 Customers or retailer represent the supply chain's end. However, the goods or services must
be utilized until their worth is depleted and without enhancing them.

Douglas & Matias (2017) said that the integration of important business activities from end users through
original suppliers who offer goods, services, and information that benefit clients and other stakeholders.
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Verma & Boyer (2010) said that Business groups in the supply chain will collaborate to transform raw
materials into goods and distribute them to customers.

The adoption of Buddhist philosophies within supply chain management, or supply chain management is a
notion that has been increasingly recognized by businesses aiming for ethical conduct and ecological
balance. Rather than a set of specific procedures, Buddhist values offer an ethical basis and awareness of
mutual dependence, which allows supply chain management to prioritize shared benefits that extend into
the future.

Conceptual framework

The evaluation the
suitability
of the model

Buddhist principles
Supply chain management

The development of Buddhist
principles model in Thai

Figure 1 Conceptual framework about the development of Buddhist principles model in
Thai supply chain

Conceptual framework of the development of Buddhist principles model in Thai supply chain is considered
include document analysis about Buddhist principles, Supply chain management and The evaluation the
suitability of the model.

Research instruments namely the development of Buddhist principles model in Thai supply chain and A
questionnaire to assess the expert’s opinions toward the development of Buddhist principles model in Thai
supply chain

Population and Sample: the research sample of evaluators of the development of Buddhist principles model
in Thai supply chain ten expert group in supply chain and Buddhist studies.

Independent Variable: the independent variable is The development of Buddhist principles model in Thai
supply chain

Dependent Variable: the dependent variable is the evaluation result of The development of Buddhist
principles model in Thai supply chain

3. METHODOLOGY

Examining and combining relevant papers and research according to the review of documents and relevant
literature from both within and outside the country about the development of Buddhist principles model in
Thai supply chain comprising 7 articles and select relevant articles from both domestic and international
sources using a random selection method, as shown in figure 2. Subsequently, The data was collected and
synthesized. Specifying the study framework and designing with information gathered the development of
Buddhist principles model that they must Submit the models for review through in-depth interviews with
consultants and ten expert group in supply chain and Buddhist studies. Design with information gathered
model from research, studies, and the examination of pertinent materials and submit the models for review
through in-depth interviews with consultants and ten expert group in supply chain and Buddhist studies
again and develop a questionnaire for the experts to assess the suitability of the components namely The
suitability of the main components, The suitability of sub-components of the suppliers component. The
suitability of sub-components of the Buddhist Agencies component, The suitability of sub-components of
the Buddhist customers component, The suitability of sub-components of the distribution component, The
suitability of sub-components of the service provider component and The suitability of sub-components of
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the consumers component after that they must gather the data. Utilizing the arithmetic mean and standard
deviation as the following criteria, a questionnaire is created and sent to the experts to get their thoughts on
the suitability by using the Likert scale criteria. (Karnasum, 1985; Chansamut, 2021; Chansamut, 2023a;

Chansamut & Piriyasurawong, 2014; Honorato, Hsuan & Monteiro de Carvalho, 2019)

Figure 2 Quick Response Code about the development of Buddhist principles model in Thai supply chain
(Chansamut & Piriyasurawong, 2014; Chansamut, 2021; Chansamut, 2023b)

4. RESULTS AND DISCUSSION

4.1 Research results on the development of Buddhist principles model in Thai supply chain.
Research results about the model were shown in figure 3.

Buddhist Agencies

Suppliers Buddhist customers Distribution Consumers

Implementation and measuring

-School -Happy i
~College - employee Se;:lce -Society
o 1] = ' 7
~Family | § g2 R & i ti delivery ~Eettrepreneurs
.State.am.lPri\me 5 E RS E B ég f’gzﬁ;zf on i
Organizations =R & 2 g 3 é g sodices
| -Foundation &l 38 £EZ ik :
O O g

Service provider
Service provider

Figure 3 The development of Buddhist principles model in Thai supply chain (Habib &
Jungthirapanich, 2008; Habib & Jungthirapanich, 2010 ; Chansamut & Piriyasurawong, 2014;

72



A. Chansamut Journal of Logistics and Digital Supply Chain 4(1)

From figure 3, It is found that the development of Buddhist principles model in Thai supply chain. Starting
from Suppliers refer to suppliers of the student (High school/college), suppliers of the faculty (Other
universities), Suppliers of Family (Parents, siblings), Suppliers of government and private organizations,
Suppliers of foundation, Suppliers of partnership that supply raw materials to the Buddhist Agencies. Raw
materials in case are students, staff or general public. Chansamut, 2021; Chansamut, 2023a ; Attiyaporn,
Chatwattana & Pallop, 2019)

After that,There will be a move into Buddhist Agencie that is responsible the manufacturer that teaches
Buddhist principles to the general public. So, that they can implementation and measuring impact
themselves. Here's a breakdown of key aspects 1) Ethical Considerations refer to Buddhism emphasizes
ethical conduct, mindfulness, and compassion. These principles can be applied to foster fair labor practices,
environmental sustainability, and ethical sourcing throughout the supply chain. 2) Long-term Perspective
refer to The Buddhist concept "Anicca" (impermanence) can encourage businesses to prioritize long-term
sustainability and resilience over short-term gains. 3) Harmony and Collaboration refer to The emphasis
on interconnectedness and interdependence in Buddhism can promote harmonious relationships between
suppliers, manufacturers, and customers and 4) Mindfulness and Quality refer to Mindfulness practices can
enhance focus and reduce errors in production and logistics, leading to improved quality and efficiency. It
relies on support activities that help the main activities to run smoothly. Support activities consist of each
activity, namely organizations infrastructure, human resources management, development
and procurement. The details of all the important points are the buddhist customers that It mean happy
employees, happy organization and happy society from service and delivery in supply chain management
that transmit the teachings of Buddhism to the general public. Finally, the end Buddhist principles will add
value for customers with supply chain. (Habib & Jungthirapanich, 2008; Habib & Jungthirapanich, 2010;
Chansamut & Piriyasurawong, 2014; Chansamut, 2021; Chansamut, 2023b; Banerjee, 2025)

4.2 Results on an assessment about development of Buddhist principles model in Thai supply chain by
ten experts group in supply chain and Buddhist studies are shown in Tables 1 — 8 below:

Table 1: The suitability of main components about the model

No. Main Components X S.D. Level of suitability

1 Suppliers 3.60 0.48 High
2 Service provider 3.70 0.45 High
3 Buddhist Agencies 3.70 1.00 High
4 Buddhist Customers 3.60 1.20 High
5 Distribution 3.70 0.45 High
6 Consumers 3.90 0.70 High

Summary 3.70 0.71 High

From table 1, it can be seen that the overall rating mean for model is at the highly appropriate level (X
= 3.70, S.D. = 0.71) When the appropriateness of specific main components is considered, all six main
components receive rating means at the highly appropriate level, namely, the suppliers is rated to be
appropriate at the high level (X =3.60, S.D. = 0.48) Service provider is rated to be appropriate at the high
level (X=3.70, S.D.=0.45) Buddhist Agencies is rated to be appropriate at the high level (X = 3.70, S.D.
= 1.00) Buddhist Customers is rated to be appropriate at the high level (X = 3.60, S.D. = 1.20) Distribution
is rated to be appropriate at the high level ( X=3.70, S.D. =0.45) and Consumers is rated to be appropriate
at the high level (X =3.90, S.D. =0.70)
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No. Suppliers Components X S.D. Level of suitability

1 School 3.80 0.74 High
2 College 3.80 0.60 High
3 Family 3.80 0.87 High
4 State and Private Organizations 3.70 1.10 High
5  Foundation 3.70 0.45 High
6  Partnership 3.80 0.60 High

Summary 3.76 0.72 High

From the table 2. it can be seen that the overall rating mean for suppliers was high level. (X =3.76, S.D.
= (0.72) When the appropriateness of the suppliers component receive rating means at the highly appropriate
level, namely School is rated to be appropriate at the high level (X = 3.80, S.D. = 0.74), College is rated to
be appropriate at the high level (X = 3.80, S.D. = 0.60) Family is rated to be appropriate at the high level
(X =3.80, S.D. = 0.87), State and Private Organizations is rated to be appropriate at the high level (X =
3.70, S.D. = 1.10), Foundation is rated to be appropriate at the high level (X = 3.70, S.D. = 0.45) and
Partnership is rated to be appropriate at the high level (X = 3.80, S.D. = 0.60)

Table 3: The suitability of Service provider

No. Service provider X S.D. Level of suitability
Components
1 Service provider 3.80 0.74 High
Summary 3.80 0.74 High

From the table 3. it can be seen that service provider about service provider components is rated to be

appropriate at the high level. (>_( =3.80,S.D.=0.74)
Table 4: The suitability of Buddhist Agencies

No. Buddhist Agencies X S.D. Level of suitability
Components
1 Ethical Considerations 3.80 0.40 High
2 Long-term Perspective 3.90 0.30 High
3 Harmony and Collaboration 3.80 0.60 High
4 Mindfulness and Quality 3.70 0.45 High
Summary 3.80 0.43 High

From the table 4. it can be seen that the overall rating mean for Buddhist agencies components is at the

highly appropriate level. ()_< =3.80, S.D. = 0.43) When the appropriateness of specific sub-component is
considered, all four sub-components of Ethical Considerations is rated to be appropriate at the high level (

X = 3.80, S.D. = 0.40) the Long-term Perspective is rated to be appropriate at the high level (X = 3.80,
S.D. = 0.60), and Mindfulness and Quality is rated to be appropriate at the high level (X = 3.70, S.D. =

0.43)
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Table 5: The suitability of Buddhist Customers

No. Buddhist Customers X S.D. Level of suitability
Components
1 Happy employees 3.80 0.87 High
Happy organization 3.80 1.07 High
3 Happy society 3.80 0.40 High
Summary 3.80 0.78 High

From the table 5. it can be seen that Shows that that the overall rating mean for Buddhist customers was

high level (X = 3.80, S.D. = 0.78). When the appropriateness of specific sub-component is considered, all
three sub-components of Buddhist customers receive rating means at the highly appropriate level, namely,
Happy employees is rated to be appropriate at the high level ( X = 3.80, S.D. = 0.87), Happy organization
is rated to be appropriate at the high level (X = 3.80, S.D. = 1.07), Happy society is rated to be appropriate
at the high level (X =3.80, S.D. = 0.40)

Table 6: The suitability of Distribution

No. Distribution Components X S.D. Level of suitability
1 Service and Delivery 3.80 0.47 High
Summary 3.80 0.47 High

Based on the table 6, it can be seen that the sub-component in terms of Buddhist Customers was high level.
(X=3.80,S.D.=0.78

Table 7: The suitability of Consumers

No. Consumers Components X S.D. Level of suitability
1 Society 3.80 0.47 High
2 Eentrepreneurs 3.90 0.83 High
Summary 3.80 0.47 High

Based on the table 7. it can be seen that the sub-component in terms of consumers was high level. ( X =
3.80, S.D. = 0.47). When the appropriateness of specific sub-component is considered, all two sub-
components of consumers receive rating means at the highly appropriate level, namely, Society is rated to
be appropriate at the high level (X =3.80, S.D. = 0.47) and entrepreneurs 1is rated to be appropriate at the
high level (X =3.90, S.D.=0.83)

Table 8: Evaluation result for development of Buddhist principles model in Thai supply chain, as shown
below:

No. List of Evaluated Items X S.D.  Level of suitability
1 Suitability of the main components 3.70 3.71 High
Suitability of sub-components of the suppliers 3.76 0.72 High
components
3 Suitability of sub-components of the service 3.80 0.74 High
provider component
4 Suitability of sub-components of the Buddhist 3.80 0.43 High

Agencies component
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Table 8: (Continued)

5 Suitability of sub-components of the Buddhist 3.80 0.78 High
customers component

6 Suitability of sub-components of the 3.80 0.74 High
distribution component

7 Suitability of sub-components of the consumers 3.85 0.78 High
component
Summary 3.78 1.12 High

Based on the table 8, It can come to a conclusion that development of Buddhist principles model in Thai
supply chain is highly appropriate, with the total rating mean of 3.78 and standard deviation of 1.12. Also,

its main components, sub components of the suppliers component, sub-components of the service provider
component, sub-component of the Buddhist agencies component of the Buddhist customers component,
sub-components of the distribution component and sub-components of the consumers component are highly
appropriate, with rating means of 3.70, 3.76, 3.80 and 3.85 equivalently.

The researcher presents the according to the discussion is found that the development of Buddhist principles
model in Thai supply chain is considered to be high and design was according to the review of documents
and relevant literature from both within and outside the country and the efficiency evaluation model was
corresponds to the research about supply chains in higher education that support in higher education the
tasks. (Chansamut, 2021; Chansamut, 2023b; Habib & Jungthirapanich, 2008; Habib & Jungthirapanich,
2010; Chansamut & Piriyasurawong, 2014)

5 Conclusions

The development of Buddhist principles model in Thai supply chain comprises five main components,
namely Sub-components, Suppliers, Buddhist Agencies, Buddhist Customers, Distribution, Service
provider and consumer. The data analyzed by using arithmetic mean and standard deviation. The Model
assessment system using Back-Box testing. The overall evaluation result model, shows the overall rating
mean of 3.78 and standard deviation of 1.12. Suggesting that the development of Buddhist principles model
in Thai supply chain may guide for improving efficiency, sustainability and balance in Thai business
management and operations, including in the supply chain.

Recommendations about the development of Buddhist principles model in Thai supply chain is considered
highly appropriated. If possible, it should be implemented about Buddhist principles model in Thai supply
chain for the developed model
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Abstract

This research presents a systematic literature review on the application of artificial
intelligence (Al) in sustainable supply chain management, with a specific focus on
transportation and distribution. The objective is to examine the evolution, classification, and
emerging trends of Al technologies and their contributions to supply chain sustainability. The
findings reveal a clear transition from traditional optimization and metaheuristic approaches
toward intelligent systems that integrate real-time data with machine learning, reinforcement
learning, and digital twin technologies to enhance operational efficiency, reduce carbon
emissions, and support autonomous decision-making. The results indicate that the majority of
Al applications continue to rely on optimization and metaheuristics (67.5%), while advanced
technologies such as machine learning, deep learning, reinforcement learning, and digital twins
have seen increasing adoption since 2021. In terms of sustainability dimensions, economic
aspects receive the greatest emphasis, followed by environmental and social dimensions. The
integration of economic and environmental sustainability is the most prevalent, whereas
limited attention to social impacts highlights a significant research gap. Future trends suggest
that Al-enabled transportation systems will increasingly focus on automation, hybrid Al
approaches, low-carbon planning, real-time responsiveness, and transparent and responsible

Al governance.

Keywords: Artificial intelligence, sustainable supply chain management, transportation,

distribution, green logistics
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analysis) mensisiaieduunnalulad Al LagunumaeA gy Aandlun1sIeN 1

A15197 1 TuRBUNISANNTEY PRISMA Flow Diagram

TupaU IUALLDYANTZUIUNTT U
UNAM
1.Identification AUMUNANNINGIWTBYanan LAl « Scopus = 282 282
1504
2.Screening pIIREOUTRITOAzANEAY (Title & Key words) lieAn  Anpen 182

paNUNANTIYT wseliifeadesiumde (A-SSCM-
Transport)
3. Eligibility guLllomunAnge (Abstract Review) hazUsziiumia finpan 20
et 5 98 laun 1) 1Wuanwdausedng (SLR/Empirical)
2) 19 Al FaLau 3) agluuTun SSCM 4) igadesiunis
1 A a ¥ a a2 a
YUAIMIDNTEABEUAT 5) Tnsdlfinw1/N1TMARBIaTs
4.Included) FIUNANIUA “HIUNNNUe” EnTUNITIATIEITS 80

UsgiA (Thematic Analysis)

5. NAN1599Y

5.1. psATmuInsves Al Tuvasldauniuegnedsdu (p.A.2015- 2025) ludnunisuudaiay
N13nsEAEAUA1 Funaladinsimuinsussyndld Al wWasuain Optimization wuundfslugey
A.f. 2015-2018 lugnisaraunannesuainusiuile (r.r.2019-2020) soe5uAMEanEuYMLAIA-19

(m.A.2021-2022) ﬁautffﬁqw Deep Learning + Reinforcement Learning (A.A.2023-2024) uagugg

[y a

\Juszuu Synchro modal d9a3uzszauginia-lanluilagiu (a.A.2024-2025) (Zhang et al., 2025)

Y

Aannd 2 s iauinisves Al Tuvdlduniuegedsdu (A.A.2015-2025)

lugimenssenrIuen (A.A. 2015-2025) n1sUszendtddyandseavg (A) Tunuudauaznis
n3geAuAlANRUIRE19A1INTELAR IINNITYIBAGUYLRNIEYAlUENITUTUITAS DU BN TUUES

WUUYINNsIPeNlesvane UL uuNITuuas Wi saussyn salil 5o waglasu saufsanusiuile
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a

wuuisgalndsenIngliusnmavanesie (Chen et al, 2024; Zhang et al., 2025) lngduuniauInig

Yo
agiad

2015-18 2019-20 2021-22 2023-24 2024-25

OR & Green Optimization Collaborative Platforms Resilience & Drones Deep/Graph Al + RL Global Synchromodal Al

Multi-objdctive OR, metaheuristics ~ Physical Internet, sharing economy COVID-19 response, vaccine routing Graph learning, RL, loT routing Hybrid OR+ML+RL, multi-agent
Cqgst-CO: trade-offs Crowd-shipping / car-sharing Drone logistics, EV fleet Reduced fuel, CO, delays Cross-mode, cross-firm

Al 2 nraAtannmsves Al Tudggunuegradaiiu (2015-2025)

42991 1: ALA. 2015-2018 — 19TINGIUA8NTITELTIUFTANT (Operation Research : OR)
sepzsumilianuddydunisld 3maATeufians Sufuwmdasadn wu danedfiu Non-
Dominated Sorting Genetic Algorithm Il : NSGA-II , n15A1U7 7 LU ZAY Particle Swarm
Optimization :PSO (Govindan, K. et al. 2018) wa¥ a“aﬂaﬁ‘ﬁm Differential Evolution :DE Lﬁa
whdgymidunisiaglassingladaind laeiuingussasanaiesu Wy MIansunuLazannisUaes
Aiuou FethenanseunnAaduldduids seuiedunuuardunndeunitadslifonfviauis
visodeyauuuBealnl wildnsngrudidgues “mdadafiinsiiiedunnden ussuuruds
LIAAT AOAAR BT UMLTBY Carter uag Easton (2011) 713 31anudsduidudndniunisidia
Useavnmeierneladafind uaza1uves Zhang et al. (2018) Tugnudndunisemunmusfiiesan

Uszihumuasnaay

29t 2: A, 2019-2020 neeuRludgunaniosuiuiie Tuted Am. 2019-2020 szaviliu
gavoarsugiaulsiukazmsiiulnegesiniivesdnendise svuuladafndisuimunlugzuuuy
Tonal 19U MsvUdILUUATIAUDS, nsldeunvusmiulaveset edunesidndiondenissiass
szuunuuiaftolaud uardiafndsaneifiusmileifieainanasnmsgninsguasduazguniu (i
mslnimensuuusnld uazenseduussansnmussszuulagsaunnnimaifisdssansnimaniy
FEAUUTEN wwmedinatieliiin anudusssulunisidndsuinisladadndnisludesuas
afuayuuiAaladafndifemnusnieuarsrvudumedidanienmauil Montreuil (2011) 1o

SUNIFBAPADINULUIARLNARNDSUAINAVDY Cai & Choi (2020)
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| 13

¥29 3: .61 2021-2022 — AuBAng (Resilience) wagyjuous/Iasuluga COVID-19 425¥

9

[

A.A. 2021-2022 NN358UIAYBY COVID-19 denalifimnianuideduladafndiudouainnisiiiu
UsgAvsnmdumaitiy “mnufanguuesszun” uag “msliuimeiiugunn indu W ssuu
n3¥9183ATY N159AA UL on-demand uagziadevratuayun1zandu ulugeding
Uszqﬂm‘i%’t,wmi”]ammamﬁmmam‘%uqq LU Mixed-Integer Linear Programming (MILP), Adaptive
Large Neighborhood Search (ALNS) faanautnaila Reinforcement Learning (RL) Wi ou3uis
prum gl (EV fleet management) wazszuulasudmdunisvudsnssasivas Taduluiui
virslna etheaniian ialenanisidnfeuinisqunm uaziiiuadosn muesssuunszaedud
Tudringn Aensilaonadastfuuniasgyives ivanov & Dolgui (2020) 741 COVID-19 éisens
WanszuuislegumuuuuBangu wagatuayunsld A-OR lauTmsanailiuiuey vazflnu

auladaindliauduaes Zhang & Wei (2022) uansliiufnen muesasunas s unnuy onlusialy

(% '
Y

nsadvayunsadevdumndfglunizszuin lnslnsnisdeindulasvdunluganunngiig

g1n

42971 4: .M. 2023-2024 — Deep Learning, Graph Al hagsguuLaIu Operation Research: OR
Tug9d A.e. 2023-2024 911ATeAU Al dnsuladanndinignsly Deep Learning (DL) Wag Graph-
based Al Lloifiunnuusiugrlunisaianisaiguadd n1595195 wazanzwanden Taednsnaiu
GziJ'EJanJamﬂ Internet of Things (IoT) 111U Vehicle Routing Problem with Time Windows (VRPTW)
VINAAILNIT0RTIFOUMLIAUS ANINIIAADY LazUaIAARIUIAILUULS Balndldenalin1519tuu
GumafiemuusiusuarUssndandenuanty FUTIN5UIEENA Reinforcement Learning lussuy
Automated Guided Vehicles uagvini3odaaioy uaniniuvusiaeadsdu grlfifleiisdszavsam

v L3

msldngdanu 1 waznsanmiuou dslinadniidslsednddnunisusendandaunaznisannis
Udey COz nadwsuandlififiunsandunundsnueesiifvddn niounadndmunuouninldaie
Ll aenndosunis@nuiaee Yan, et al. (2022).482974 smart port logistics 1ng UNCTAD
(2023)

1237 5 A 2020-2025 - ysansvaeduuay ddasluda Al dugiae ssevargaduge
Uﬁmwmﬂzgaunﬂszﬁwﬁ (Al convergence) §amanu Operations Research, Machine Learning,
Reinforcement Learning, multi-agent same, blockchain uay loT iewmuszuudalasiuanans
Tnun nansesdng uwasnanesziudy lag Al Qﬂsl%LﬁaLﬁmﬁﬂﬁ annN1sULEsU ansaLlan wazLiy
UsgdnSamnaseu niauauaiunsalunisuesalmuiiuy rolling horizon wagnalnyalaids

Wlguiy wwildudsnaniaenndadiunseu Next-generation multimodal logistics vasannnglsy
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Ly Digital Trade & Supply Chain Mviun1sly Al uazunannesufdiaieiasuaiudavguias

audsduvesildguvmudiunsuuay (UNESCAP, 2024)

5.2 Han153AszYinsUszandld Al Tunisdanisviaslgguniuegnedsdulaeanigludiunig

YUAWLAZNITNTZAFUAN

5.2.1 visangmalulad Al fignianlyd

A3 lawaunsiadu Co1-C10 dwmsudnngumaiin Al iuTIngluunanuidelay
a s

mnanyaananidunisiegenannssuwnfaiudyaiussivgues Russell & Norvig (2021) n1s

o9

asranuany Jadunsi@enlesszninmgud Al du dnvaznisuszyndldasdunuladafinduas

ANUEEY nanFInTsinuiwelulad Al igninunldiauandunisid 2 lawa ;

M1519% 2 manyimalulad Al

Theme Code Theme Name Theme Name (TH) Count Percentage n13
(%) Uszendld
cot Optimization & Al lfisszdvsnwsngie 54 67.5% 1niian

Metaheuristics Al §75@Rn/29UR LubLEUN19

C02 Machine MsBouiueAIesuazns 8 10.0% 39989307
Learning & WINTO
Predictive
Analytics

Co3 Deep Learning &  Anlasuilsiazlasetiy i 5.0% U1unan

Neural Networks — Uszanvuiiey

Co4 Reinforcement  M3lsguilatuMAtay 5 6.3% Uunan
Learning & TEUUMANEANU
Multi-Agent
Systems

C05 Fuzzy Logic & nssneileduag Al louse/ 7 8.8% 5098931

Hybrid / MCDM  asdadulananaineds

Al
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Theme Code Theme Name Theme Name (TH) Count Percentage A9
(%) Uszenaly

C06 Game Theory &  vgunutazn1sindula 2 2.5% oy
Decision Bamngiign
Optimization

Co7 Al'in Al Tulaqasndenu 0 0.0% -
Humanitarian & = {Yw8sI3ULaTHVNIN
Health Logistics

Co8 Alfor Green & Al fieladafnddideauay 0 0.0% -
Sustainable ASad
Logistics

C09 Clustering & NIIANANLALNITNINY 0 0.0% -
Multi-Objective ﬁqwmai’mqﬂﬁzmﬁ
Optimization

C10 Simulation & NNTINADIEIUNITAILAY 0 0.0% -

Digital Twin
Modeling

AAVANIY

a s

a L4 ! 1 = PN ) a (% a
INMTIATIEN wudmnavdinalulad Al Ngnihandszgnaldluuiunnisdanisladaing

WALN1SVUAIDEI9EIEUT LU LUNNT N UNLANANAURILANMUEILITOVDILAAZINALULAE A4

(%
a

U

nauniin1sldauuniands CO1: Optimization & Metaheuristics Al (67.5%) &sazvioulyt

IIN1sRATynduN1ITUEs MITATIEIUNIVUY wazn siiuUsEAnSamduy/szasniaiu

a v

Uszhudrglunuideaulaidafindlnedenldinaianiu Genetic Algorithm, NSGA-Il, PSO uag

Local Search ieAuvImadonfiuunzaunanneldvedniandudou

5998911A8 C02: Machine Learning & Predictive Analytics N15L38U5 Y0LAT BILALNTT

wensad (10%) way CO5: Fuzzy Logic & Hybrid / MCDM Al assngilad/szuulauia/nsdndula

PAELN (8.8%) nansliiudiuiluunisly Al liieA1an15alnNN@aIn15/n1599195 tasuseiiluy

AULVLNEALVDINNLADNAULAA

a

N

saa Y] o )
amu%aqﬂ‘{j"ﬂf\]ﬂ%ﬁ@uﬂu
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walulad 7 wuludnadudiunans lawn Cod: Reinforcement Learning & Multi-Agent
Systems (6.3%) wag C03 : Deep Learning & Neural Networks (5%) & ssingnldluszuuauds
gnludd n1smivANgUnsaliafaudl wasmaseudidmgAnssuvesseuukuulaudin

Tuvaeiiwaluladianiznia 1wy Co6: Game Theory & Decision Optimization nuldties

(2.5%) Fauuieszvnginssunilduladudsuaznisdndulaswmluvsunladafndnatedie oy

Y

a

a3u wan1sieseasvioudn ATElugaiiundunsly Al e ssansamaalguinis
wazandunulunan vasfinisussyndldmalulagyuas 1 Digital Twin, Synchro modal Al #5®
Humanitarian Al §segluszezisudiu Fulalenaliidnisverenisidelueueniiiesessuszuulad

aRnddansesNdduuasliuywesITULINTY
2

5.2.2 Afnnugedulueuive

N

TRelaasziilonirnadnuaglagliasie 1) nseulfinuaudsdy uaz 2)

D e

a

WATERFULULERYIMINT (Theme Combination) Al

Y

'
o

1) nyaudRAINgIgUaILAR (Economic, Environmental, Social)

A1519% 3 NSPUNRANUSITUANUTR

aa & A ] v % 1 nld' ¥ Y 1 [ o‘d'
UNAINUYIYU VMUY RIS H Gl')’e)EJ'NWIﬂIuIaEJVﬂ?I FIDYTNIINAANWINNU
Economic 80 100%  Optimization, Machine améqum, Winmls, 1
(1F5ugNa) Learning, Deep Learning, Usednsnw, Optimal routing

Game Theory

Environmental 63 78.8%  Green Al, CVaR, Digital Twin  an COo/N8391u/Uaiy, EV

(?i\‘iLLméJ@iJ) routing, Green logistics

Social 22 27.5% Fuzzy Logic, Humanitarian ANUUaane, mﬁm‘f]uﬁiim,

(dsn) Logistics ANUNINDLR, TATU/
EUPACHILRREY

v ¥

NaN15I98NUIY udTelRAudAyAvlAaug W ununna1eiy laedidnu

[ [y v

wswgiadudmunendnesnisuseendld Al (100%) WesanesnsiinnudAgyiunisansiuu

o q

LagiNUsEANSA MBS URNNT vausifediu dan1udawinaey (78.8%) dunumitysannisudes

ANSUAU N1SUSMSIlNAN seuuvudsditen wasnsigwasnueg1eiuseansSain drulfauday

(27.5%) winuludagiuiivesnin widanudAgluuTunn1sdanisaieanidy nsvudInig

[y

Asunng wazladafndlunneduiud dadeulestulsemusiuanulasnds AudusIsy kagns

ee

WNDNUS NN
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2) sUuwuuiiAysann1s (Theme Combination)

M1519% 4 JULUUERAYIUINTT (Theme Combination)

sULUUTA Soway
\ATugAY + AwIndon (Econ+Env) 75%
ASUEUARA (Econ+Env+Soc) 22.5%
WSEENA + d9Ax (Econ+Soc) 2.5%

HANTIATIERULUUERYTUINTT nudnuddeadiulngiiauddyiunisysan
MsfuATYgRaarAsndeusiy (75%) SsagviouliiuinnsussgndldtnguseAusluuiun
nsvudnazlaiafnddedud wduuszansandudunuuasnansznused awindeudundn
IPgLamZNITaRAUNUNTALEILIL AANANIY aATEEENIvUEdY agannsUdRsieTounsan wu
sesaunAonuiinseuaquitsaudflaun wswsie-deunndeu-daau (22.5%) Tassunguiiiu
Uszinuduaudusssy audasnsds audanguvedladafnduaznisidnfisuinig wu nns

'
A =

nsgeindu Msianisiwnanduiagladafndiiediny drunnutesianmuinyutduanizai

v

a o Y & Y o | Ay v Ao i 9 v P
Lﬂi‘t@ﬂﬂ-ﬁﬁﬂﬂ (2.5%) LLﬁf”lﬂI‘ViLWU?WQWU@WUﬁQﬂﬂJIUﬂWﬂﬂ?islluaﬁ/]s[fﬁ Al gRUAAFIUADUVINUBDYLUD

[y

a & Y a v a1 v aa a o« 1 a = v
WgUNUUTLLAUATUAILINR DL GUﬂJgV]VLlIWUQWUW LU‘ULQW'WgﬂJG]Lﬁﬁﬂﬂﬂf\]LWUﬂaﬂqﬂLﬂﬂa (0%) @9deNaU

va o ]

TiITudnlngpseninensiiunuaudwnteukardauaualUiuUsEansammniaasugia

Y
U

Tagasy vuidediu Al ieanudifululadainduagnisuudsdulvg SandvimnuddnyfuUssiiu
Assgianarindoundundn vaefivssiuiudendulifumuaulafiutuuissogludndiuses
Faduderindfaiianunsoimuiseseslunuidueuias
5.2.3 wualliun1suszendld Al Tuawian

IINMIUATILITIUNTIUDITEUU NUen1vesnsUssendld Al Tuildguniu
Jeusunisuudmaznisnszaedudiinudaauly 6 Ussiuddy il

1) ASYININGT Al LUUMAIETEAULAENaTEE La Y (Multi-layer, Multi-actor Al)
sATeaaaaiuszuu Al fivhauuuumanesaunu (multi-agent) WWosleaglviuinsmanesiouas
ma1egULUUNTYUES I alfisszaniainnnslininensuazaniionlwlan wwu Asia-Europe
multimodal routing with incentive coordination , Multi-company car-sharing & EV intelligent
charging ,Crowd-shipping with depot optimization il eszuuvUdITIMRULEsalny anszazng

ij% Lﬁm utilization (Montreuil., 2011; Zhang et al., 2025; Choi., 2020)
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2 ) Deep Learning + Operation Research+ Reinforcement Learning ( Al
Hybridization) §n1SHANUNATAA 1Y Al T1UIULIN LAKA DGAT-MAN @115 Uvinune demand
JReinforcement Learning @1%5U1u scheduling Tuviseuag AGV , Hybrid ALNS + ML @115u
route optimization wuulaunfinifiessuuiiarunse aranisal-fadule-usua Tosnlud® (kwak &
Kim., 2023; Ilvanov & Dolgui., 2020)

3) Logistics Autonomy & Robotics Ecosystem , Al a@iuayuszuudnlusl@ifiy
EULL‘U“UI‘HI@iﬂﬁ%ﬁﬂﬁugﬁﬂaﬁaaﬂﬁ L9 Autonomous trucks tag UGVs, Tugboat RL control engine
Tusguun 5o Drone logistics a”wﬁ’umﬁLLWVIEJ‘LLazﬁyu‘ﬁ‘w"Niﬂa, AGV-based warehouse
automation Ll alfiuANUADARY aAFUYLLTINY LazLiNA1AEINITUTNNG (UNCTAD., 2023;
Zhang & Wei., 2022)

a) Al gnianlfiiteiaSuanudanguvosszuuladaindlungings wu msdanns
TAZUYIe COVID-19 1adafind ussimAenUh wazn13aukudunIadwysesssy lngldnaila
ALNS, fuzzy Wag stochastic models Lﬁamsmauauaq@ﬁﬂ (lvanov & Dolgui, 2020; Zhang & Wei,

2022) UuztAgINU IUITYIFNITARIUN carbon-aware Lag energy-aware routing LU EV routing

9

w88y smart charging, emission-aware VRP uay digital twin tiasinuszansnmnsldndanuuas
ann1sUaey CO, danndaal1vang Net Zero (UNCTAD, 2023)

5) Carbon-aware & Energy-aware Routing mm%ﬁuﬁmﬁlqLLmé’ammm’fJu
LAUNANNVDIIUITY LU EV routing + smart charging, Carbon optimal tugboat scheduling,
Emission-aware VRP, Digital twin iiieusmsndsnuuasninginsuiieannisudesCopldndeny
pg iUz ANSNImaenndIgNsAIans Net Zero (UNCTAD, 2023)

6) Explainable, Ethical & Human-Al Governance A11ulUsslauazsssuiauia
nasidudeivund Ay 1w Al socialisation way human-centered Al Tunia maritime logistics,
Explainable Al (XAl) Tuszuusiuuvuas | Digital governance & trust frameworks Wie Al 7ilussla
n519aaule wazAiedannudusssy (World Economic Forum, 2024)

asUunlthy Al dwmsuszuurudediduidavasunniedesdleriuuszansamidumae’g “szuu

fAnaulaomludAwuudad un NI uUsLa UNa NI ULUULS AN LaEAIS UB UM’ N3 871N

optimization engine gj autonomous, collaborative, carbon-aware logistics ecosystems

6. dsUduazanusiena

NanFIVeT iAunsasuunumveslygiussivganaiesdioinusz@nian uazansuyu
Tdunundnvesssuvvudidaaies ndstunasdangudeanuliuiveuluswian myssyndld Al vh

AR TONNUSEANSAMNAIUINURLEUNIE N1FIRATINIMLE N15AIANTTAIRUEA WagN15IANTT
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Anudsslurnisalnliauisanianisalls wu nsunsssuinvaslsa COVID-19 uagianufnig
a o [y a . S S I O A [

5IIUYIA dOAATOITULLIAAYBY Ivanov & Dolgui(2020) MI1ANNBavEukazaudduluaeuny
wanvasszuuvilgaunugalniniglian e liwiueugs luiuussdnsnmidaasegia nan1side
aduayuTaAUNUYBY Choi (2020) Az Montreuil (2011) @9tauadn Al kag Physical Internet &
unumdAsian1saRRUNY NMSITUANLARBIRIYBIATEYEYUET Lagn1sdan1snInensladad
ndegnwnzal sy nadnsdarliiunisannisuasefinmiseunszanuazn1slana s uid
UsgdnSnmuntu Fsaenmdesfiu Carter & Easton (2011) Miszyinanudgusinudawindeuiduian
NaN0IN15INNITIlgaUNugAlnduaziemaunaluladiifuuleuigatuayueg 1amuvay
98191577 uITeddmutesindAnfideslasunsudluiield Al @ansaduindeussuuladafing
gaduldognafugluuy tun (1) tedrdadunisuusiudeyawaznsounguune vilinisigeules
1% i 1% ' | i & 1 o = 1 v o ] & v v

Toyasznitvesansuavialgnualiifuliegreuiu Feliaennd saiunseunnnusiudenutoya
ALLWIAA Smart Logistics (UNCTAD,2023) (2) Aunseuvadlastasaiugiukazssuumalulag
lnganglulssmamasiam vilinsussgndld Al Tuseaudifnisdadanuwansisiuegaunn
(3) Uszhuinuasesssy wasaulusdlares Al W eafdeya (Al Bias) Anuldsdlalunisdndula
LAZNANIENUABLINIY FIFDAAGBINUIUYEY Zhang & Wei (2022) NABUGIHANSENUNIEIALVDS
syuu Al lun1sauds (4) dadruauiseaiunansenunisdeaudslisniaudaziulssinuddalu

a 9 S J oA g & o st a a eJ A Y a Y 1

wIAaN sWALNSEu vl N5 Al udssendldluladadnddsdulninnadnsagaliaunse
anmaluladusiiissegrufenla widesofyesnlsenauaiusiudionaruningdiu lawn n1s
panuuuulevekanalnaduayuuinnssuauladainddided, Msdanisteyanazlaseaiianugu

'
aa o A

pudaeaselewvesegadunds , nmsimuineeadvausanuiesesiussuuladafnddaaios, ms
AfuguanamdnsITNAUIALAZASUsTINYEY Al BsdAUszNaUMINaNaeARdBIiULIANNSIUADY
N1UBa58UUg Logistics 5.0 AuangasznineUszansaiw walulad uaznurmiedeay dudu
wnltufisndsiuindewilanlutiigtu nanlasasy namsidedliiui Al dlddudeaedoste
sulszansamladaindusiidu “dusdlaseaiisszuusudsatel Tuimnsveannudadu A
Bangu uazanudusssn” uazanudniaveanmsuszgndld Al sghauia3edueg funisysannis
walulagidiuuleune an uaznsimuunyydedeaung
FadiAn153dY

1. Sriagrudeyandndl Scopus uay 5 13asilMaNe D1INAINUNEV LN

2. mslflamzuvdsdoyanwsingy enavilianddeliasveununiiesiuldfivinfiens wu

ngszidou svuuladand viadldauniu Jeyamsugha Anunseumalulad a1 Tudseina

Inenazadeu
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VBLEAUBLULAIMSUNISIY TUaUIAR

o

ns3deluewIAnAITeiTauLuLTaeslyaUssivgnessudddanladudonaedouasssuy

o«

(%

yudmanegUuuueg 1y s niteriuUszans awanusaudleviaiasleaug funisssgndld
Digital Twin $3uffU Machine Learning ties1assuazUszdfiuulouisannisuaesasuauneuldau
3¢ wenanil msduaiueidediuladafnduyvesssunazarndussslunindrdeimsuuds
wiaslvimnuddnyfuaiusssuves Al muilusdla uazasaiiessnitaywdiu Al ensldau
o naunaLazdu nmveaedlddeyasiduviunendou lasanzdsemalng-CLMV aggaelv
TuwnaannsahluldldtaaziAanalunisufod Tasasu Aldunalnddglunistuindouszuy
yudauazsilsgunmugaudsiu fedndudomaumalulad uleis uazmsiammineInsuy e

AIUAN
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Abstract

This study investigates factors influencing logistics service provider selection among
online business entrepreneurs in Phitsanulok Province, Thailand. Using a quantitative
approach, data were collected from 400 entrepreneurs through structured questionnaires.
Statistical analyses included Independent Samples T-Test, One-Way Anova, Correlation
Analysis, and Multiple Linear Regression. Results indicate that respondents rated service usage

behavior and marketing mix 7P’s factors at the highest agreement levels.

Regression analysis (R? = 0.522) revealed that product (B = 0.467), promotion (B
=0.325), physical evidence (B = 0.179), and people (B = 0.133) significantly influenced
decision-making (p < 0.05), while price, place, and process showed no significant effects.
Demographic factors (gender, income) and service usage behavior demonstrated significant

correlations with provider selection.

These findings suggest that logistics providers should prioritize service quality,
marketing communications, tangible elements, and personnel training to enhance

competitiveness in the digital commerce landscape.

Keywords: Logistics Service Providers, Online Business Entrepreneurs, Phitsanulok Province,

Logistics
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Tuudunvesgsiagalnl IneangluszuunisAuuuseulad funst dnvan (2565) Fliiiua

nslénagns 7P’s graifindszdnsamlunisuimsdanisuasiiiulonialunisusyauanudniaves

a

g3nalaeg1atalay Ly n133ndense nislduennimdulunisidifisqnan uaznislavariude

aaulatiaunsnasun ndnuailaziiusanvelaog1edsiiu
a a A o o a o
wuIRALAzNguneInunsandulaEen

nsfinduladen AensyuiunisAneldanadeniangnainateniuden tnge1dumang

=

wazdeyafivinzaiienauauatsnudanIvseusiaid mngliuniign dadndnnisvaievinula

9

Tianumnglilndidesiuindunisldmanalunisidenmudeniivansauiign dwiussduszneu

Y

vasn13anaula Usenaume 1) {7

v a

naula 2) dynndesdndula 3) madenfamisansutmungla
g & &

way 4) annsadtunisenaula MadnszuiunisdedulasukunfAnvesilady Aesaas wuwlu 5 U

o

loua Msfuidagnn mssumdeya mMsUssdiumaden Mmsdedula waznginssundanisdndula

Aaa ' yaa a Yo a

lngdynaavatgunumnilavnanenisinduls wu §5i5u gldnsna ginaula dve uazgly Jauans

Y Y

Thduinsdndulalilyiiensesdiuyaea uwinerdosiuuiunwasladowindausd1ssous

= o v & a

Fealngrius 3mtludy, wazunue dnulleglavie (2564) ladeunisdnduladenlduinimiu

£

v I~

woundiadudrermiseoulatindu nssviunisiguilandadennudenineetdadauys
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a 1 [

Useynsanans, @auuseaunianisean, waznissausumalulad lnswnarladeldnSnanosandnug

= Y a = s a 4 ! a VU a =
LazN1SaeNntTaTe wenANUBING UINALENYS (2565) 1Mﬂ373JM3JWEJ’JWWQG]ﬂ§§3Jﬂ’]§WG]ﬁ‘lﬂ,‘ﬂ A

NSTUIUNITHADNTBNIU

nsAumdeys, nsussdiumagen, tnalasudnsnaain Yadedsemnsenans, daudssauns

n5nan, Uadennednla, wasdiny

Sheikh, Q. (2019) lananald 711 nszurunisindulade Usenausienssuiunisinaula 5

JUADU bALA

¥

1. mssuiUamvseninudndu (Problem or Need Recognition) manefis n1siyana $u3

U

'
= U =

AINABINITVBINULDIT L AT LB BLRina N NS uaNAeenIslloindsszauniaazuds

v = Yoo aal o v oa v A o g v I !
nsrRuUARASEUIINTIEdansivanseduanUsraunisallusdnilviiuninasnevaueetals

2. MIuamdeya (Information Search) LiaANUABINITYNNTEAUNINNOUALH T A131190
MEUANBIANNABINITRLING HUILNAAEALTUNSINENBUANDIAIUABINITTILT UANIAUABINTT

ldanunsaneuausinufeInsazgnIndill Weaudeinisiignnssdulaasauliinmwe

3. MsUsziunaden (Evaluation of Alternatives) i osuslaaladayasindui 2 vely

AuslamvziiansinlanazUssiiunadensing o

4. mssindulade (Purchase Decision) ndanguilnalaussdiuniadonsns o lutuneudn 3
w7 Juslamazidendnauladendndaminauesianelauiniign lngardedadenlasunisiansaniy

SEMININTTUIUNNTUTEURALNSAREULD

5. WANIIUN1EMEINT3T0 (Post Purchase Feeling) 1uarusdnwelanielinela anends
nstendndululduas wiswendumnuidnnelanazlinelaludud wazu3nis u aunels
Nndulanaansannsldnsaiuguslnamendald wazdwngusiaaranianunsldndndueivie

a S & wee o
Usnstufagdanlinels

IMNUUIAAKAENEYAINAT NMTNEUUTEAUNIINTIAIA 7P’s W Useendldsiuiun1susms
IANITAMNINAITUINITAIUNTVUAAZNITIUAUTEUUN VU TUTEANS A asdaelviosdng

annsaaiuanuianelanazanuuserivlawngna nieunuiudnenainnisudsiulunainid
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[V
Y v

nswWasunUasegesnsilugaidva Matinsfiansanesrusznauidaszuusaznisdnnisty

yniamNetesesdunyuadfydanudnsavesgsiauinsudddugaiagiuuazewian

NIBULWIANNAAVDINITIVY

AUsDETE/AkUsAU AaUsnny

(Independent Variable) (Dependent Variable)

anwazUszynsANEans
1) e

2) 91¢

3) nelasoifou

4) UszLandum

5) uSEnabslunisuuds

NHANTIUNSIIUINIS

1) M3USMIgNA

. < nsanauladaniliusnisvudevas
2) NNSHOUAUDIDEN9TINLSD °

. v A NUsenaun1sssnasaulal
3) DIANTVRIYIAUINNT —_— v :

dauuszaunnenIsnan 7p’s

1) #ansu9t (Product)

2) 9181 (Price)

3) YDINNNITININUNY (Place)
4) ATEUATUN1RAN (Promotion)
5) yAAa (People)

6) NxUIUANT (Process)

7) AINRDUNIINAIN (Physical
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4. Baniiuauiag

N9398A590 338195 UuuUN19398139US 00 (Quantitative Research) Fadun15398134d1579

a0

(Survey Research) Luu@aunuas19¥uang3delavinisnunmuanuideaauu waglariunis
Asrdeuiievtomiaasslunisifiuniusudeyalunsfinviierduiledendmasenisdnduladen
Aliusnsvudsvegusenaunisssiveeuladluiminfivalan

4.1 UsE9nsuazngunaagi

g

UszgnslunisAnwassiidudusznavgsfansdudoouladlundminfivalaniluld
UInMsuIEvUszneumsuudian dslinsudunudssrnsiuduey 3dlaldBmsdnnales 14
ansaunsfiuanslugudmiunsulauuInfiegis (Sample Size) 489 Cochran (1977) s
mandesiu 95% Arueaaedou £5% ldvuiaveangudang s 400 au vinsduuuuldisdu
FeE19MUULIAs (Purposive Sampling) Fuunisduainnelundudwiodesidoaesfivnlanuay

naudsivasltidednile 1/2 w.usms-fivalan

4.2 fuUsildlunnsise

MNMIUMIULNAR e wazwideiiieites wuin madaduladondliunisvuds
vosusznounsgsnaseuladldsudvinaninuaretads eluadedudnuazdssrnsmans
ngRnssuNIslEusInTg wazladediudszaunianisnainuinis (7P’s) e?f@mu%’mmqﬁigﬁyﬂ ey
(2551) FuindnunsUssrnsmans 1y eng e uazeld dsarenudosnisuaznginga
vosgfuslna vauzdl Bloom uay George (1971) a5uneimainssunislduinsussnoudiofifsy
A FauaR uagmsUfiR Geinaenisindulasgraduduneuy warlulafouunfndiulsraunis
A3ANAU3NS TP’s iy Kotler (2019) uaz@3nssal 33ntl uazaniy (2541) uandiifiuiniaieailo
NIRRT UREAS LI 5181 Fo9MIn1TTATIMIE YAAINT NTEUIUNT waTdnHENIg
nMean fanudeuleddaensetunszuiunataduladovesuilan lasamsluviunvesssia

a

paulalnarssNAUSNTUUAS

]

o
[ Y Va v = o

ae JAdednhuunanlafetieiunndssendldiiiefiny dadevesdnurusssinsmans
a Y a S| a s\ A | v a = b
WYANTIUNTIIUTNNS warladeadiulszaun1anisnainuinis (7P’s) Ninadensdnduladend
Usnsvudavesuszneunisgsivesuladluiminfivalan dilugnisimuanseuiunfanisidenas
T dunwmalunmsieszideya uazladinsivunsuysesil
Y DA v s Y Yy a1 A a v
AauUsiu fie 1) dnwasdssainsaans lawn e a1y sieldladedaiiou Ussianduen
waruIgninllunisuuds
2) ngFnssunstiuInisvesineuwuuasuaiy Usgnaulusie n1suinig

anA NINDUAUDIDLNTIALT? LAYBIANTYRLTUINIS
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3) Y298d7uUsEaunIINISNan 7P’s 31UIU 7 AU KA AUNARS U
(Product), Aus1A1 (Price), AMUY8In19n15319UN8 (Place), Aunsaaasun1snais (Promotion),
yARa (People), AMuTUNaUNTIAUTNIT (Process) kagAuanuaen1anenIn (Physical Evidence)

U A U Aa A Y a 1 4 a L3
AUTAIN AB ﬂ’]ﬁﬁ](ﬂﬁ‘lﬂ,"ﬂLa’@ﬂQIMUiﬂ’]i?JuﬁﬂJaﬂQﬂﬁ%ﬂ@Uﬂ’ﬁﬁqiﬂ‘ﬂ@@u‘Lau

4.3 A329UN LY IUN15IY

[
v

= A A a o g & P
A3 99 o 19 lunN15198ATH A LuUdaunIl Google form lawandalduuuaauniy

19 o v a

(Questionnaire) lnaruuausznulinsauaquaiunseuwnAnlun1sideiitisrtesiunisanaula
dengliusnsvudaesd Uszneunisgsivesulad Iidunseulunisasiswuuasuniu Jauus
wuvaaunuesndu 5 du lown dwin 1 deyaniluvesineuwuuaeuniy, @i 2 nginssunisly

U3N13, dwil 3 Jadedmdsvaunienisnain 7P’s, dun 4 nsdnduladengliusnisuuds, daum 5

v =i

VDLAUDUULLANLAN d1SuTauanauil 2,3 way 4 Rlguinsiaulsenuan (Rating Scale) 5 sgdv &

Y

[

ASLAAMUNLNYAIAZLUY F19T)

sefuauAniueglussfuiniian  Thiwiinazuuuminiy 5
sgaumuAnLiueglussiuLn Toimdnazuuusiny 4
sefuaruAniuaglussdutiunans  Thiwinazuuuingy 3
seiuauAniueglusyauley Toimdnazuuuiny 2
sefuauAniueglussdutiosinn  Thiwiinazuuuminiy 1

TAYANAUALN NN IARAZ LUUNITINANRAYVBIAIND U8B NONTIUSLAUNTHRAULALEDN

'
1 a

dliuinisuudwesduszneunisgsnaeeulal lnawisuanadetunasinisUssdudusuuinnsndiu

Y

UszanauAn (Rating Scale) Inguusoanauaadents Al (Yayau f3azenn,2556)

ATLULIAY ALY

4.21 - 5.00 sydumuAniueglusEfUNnTign
3.41-4.20 seaumuAnLiueglussiuiIn
2.61 - 3.40 sgAumuAnLiuaglusgiuUuNa1
1.81 - 2.60 szAumuAnueglusyiuTioy
1.00 - 1.80 spiumuAniueglusAutiosdign

< v
4.4 NI13NUIIVIIUVDYA

1Y

Felddniunisiunusudeyalaeisuainnisnydunideyainuia i wu

e

a s o av o a v d' ° a o = a
DUMMBDILUA NUIED LONFETIT LaZINUIIYNLNYIVDY LWQIGﬂUﬂqiﬂungﬂﬂi@‘ULLu’JﬂﬂLLagﬁi’NLﬂi@\‘ill@

e ntuaiiunsvessiRnUudinine1ds uminedeuseds iWenudeyaluuniiundmin
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fiwaglan Inglduuuasunu Google Form up3asiialunisiiudoyaainnausiegne Janeuns

Y A

Huyoansleifuaiife LU Facebook lngidennguidinuientglungy “deneideriiodans

Y A

fwalan” waznau “deiovesldidoddle 1/2 wuseis-fwalan iewindunguitddiuau

AusznaunIsgawazinfsladreluyniiug warguuuunisandugsiafinnuduinesgulndifesiu
WIouTUITINUIEARYINTITrg1etnlaN naInldsudeyauds {Ideldnsiraeunugnaes
LaEAIUATUNIUYBIRUUAR AN kagatiunsiiazwuumunaet feuthdayaluiiasisinisadi
= av g w Y v ow sy
\enUanauarasunansidelviaenndesiuing Ussasdnaall

4.5 ananltlun1sideuaznsiiasevideya

va 1% aa a

AIdelEn s sevivoyanaifidanssauiazaingeuyuiu Ineadadmssaunlely

Y

54

v Y

nsiAsIedeyaniluvesngudiedis wu A1Aud (Frequency) Andesas (Percentage) Avade
(Mean) wagAdmidsauuinsgiu (5.0) WleeSurgdnunglssnnsmand wgAnssunislduinng
nazAnuAnLudedadeduyszamanisnan (7P’s) dduadmdsousnuldifionsivasvanuiignu
109015398 1neld Independent Sample T-test il asUSeurfisuninuuand1asuna wazld One-
Way Anova ilensiageumnauanssvestladesuoty ol Ussnndudn uazuienm ildluvuds
sangAnssunsanaulaiendliusnisvuds saudddmainsgvianduius (Correlation Analysis)
\ieniadeuauduius seuinanginssunslduinistunisdnduladen uagldnsiinsesinng
anneeldenvan (Multiple Linear Regression Analysis) \ensvaeutlasuaiuszaunianisnain
(7P’s) Pdawasionisindulaidengliuinisuudwesiszneunsgsivooulal
4.6 MINTINEBUAMNINLATENED AT

va o

iisliuuvasuamianugndeasiuduaziniede §iseldduiunismsnasununm
\winsile Aeniavmanunsadaiden (Content Validity) §idetuvuasunudiadiedwauese
Adeamgsuiu 3 viu Wefinsunsraeuanuiisnsmenion augndesueaniv uas
ANARRAdBIvRITaAnNAUTngUIEasAkaseuAnd lngldaviinuaonndas (Index of Item-
Objective Congruence: 10C) Inednidendasawdiiien 10C dws 0.50 TulU Feraannisnsaveeu
A1ANABAARBIYDUIE AR 10C Wiy 0.861
5. NaN1338
5.1 namsAnzideyaniluvesineunuuaauniy
5.1.1 dayaviluvesmeunuuseuny
Anouwuvaeun Nl duwands S1uau 306 Au Anduiosas 76.5 sesawnduy
wAwy 91U 94 au Anludeway 23.5 Tnefiengluyae 31 - 35 U d1uau 184 au Andudesay

46.0 fisnglasiowaunsus 15,001-25,000 U §1uu 238 Au Antdusesas 59.5 nquiUsznauns
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Adsnszidn 91 173 au Andudesay 433 Jeiluddniildlunsvudannigedelusuddineg
Fuau 211 au Anduiesas 52.8

5.1.2 wan15inssdayanginssunisliduinisvesdnaunuuaauniy

INATN 1 HANTIATIZY WU NeRnssunistdusnisvudswedusenaunisgsnvesulal
Tunnsay aq’luswﬁ’mﬁmﬁ”wmmﬁq@ (X = 4.64, S.D. = 0.10) W eRarsandusiosiu wui
ngfnssunslduinisvudsesidszneunsssfvesuladsedueylussduiiudeuniian via 3
su TnetadeiifingAnssunsliuinsuudwesfszneunisgsieseulatiiifidiadegsiian Ae Jade
AUATLBIANTVBIRLIUINTT (X = 4.64, S.D. = 0.11) Uagmunisuinisana (X = 4.64, S.D. = 0.10)

drusuinfiadedesign e Jaduiunisnouaustegnnnsd (X = 4.63, S.D. = 0.13) mua1nu

A1314 1 Kan1sAAsIsidayaneafungdnssunisiduinisdleAafsuasadiuiiewuy

UINTFIY
a Y a 1 —_ s a <
ngRnssunsduInITYNES X S.D FTAUAUANALIAY
AUNITUINTYNAN 4.64 0.10 wINan
ANUNNINBUALOIRENTINT) 4.63 0.13 UNAgn
AUBIANTYRIRLUTNNG 4.64 0.11 WINan
393 4.64 0.10 WNNgn

5.1.3 nan1saasizideyadadediulszaunienisaaia 7P’s wuin Jadediuussaunig
msmann 7P’s Tunmameglussduiiiudiounniign (X = 4.64, SD. = 0.07) WeRasanidusesy
wuih dadedunszaumenisnan 7P’s eglussdufiudaeundian sia 7 du Tnefenadogedian
Aa Yaduiundndne (X = 4.75, S.D. = 0.13) sesaanredadesuyana (X = 4.66, S.D. = 0.07)
Jad8aunsEUINNIsUSANS (X = 4.66, S.D. = 0.06) U338A1U¥0IN19N1539919Ue (X = 4.65,
S.D. = 0.085) Uadea1usian (X = 4.64, S.D. = 0.10) Jasaa1usian (X = 4.64, S.D. = 0.10) Uady
AUANwMLNI9N1EAN (X = 4.63, S.D. = 0.13) ai’;uﬁmﬁﬁml,a?{aﬁaaﬁqﬂ Ao Uad8A1unNsdasy

M9N5Ran (X = 4.48, S.D. = 0.14) AUa6Y

< a

5.1.4 Nams%miﬂzﬁﬁ'a;‘l’aﬂmuﬁﬂmum g2nNu miﬁ’ﬂﬁulaLﬁamﬁﬁu'%mswdwaa

{usznaunisgsnveaulad wan1sinsigvideya wudn nisdnduladenyliuinisuudsves

Y Y

Fusgnaunisgsiaeaulal eglussAuiiiudmenniign (X = 4.76, S.D. = 0.10) diefiasalusede

wudn nsdinduladengliusnisvudaesiussnaunisgsnaesulatsetesgluseiumiunnign 4

v a

1o lngonilanadegiian Ae UsNsvudduAgUseneumaidenldiuinisilaunsgiu wasd
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anuelaldiianunseieIefuveamidnau (X = 4.98, S.D. = 0.15) sesawnfe fUsEnaUN1TNNIY

Uszaunisalflasuainmsiiusnisidvenseduyanadu (X = 4.97, S.D. = 0.20) {Usznaunis

dnagdnduladendliuinisvudsluesdnsidudelumnianalalunislduinig (X = 4.95, SD.

0.24) ffuszneumsinauladenylviuinsvudeduianmsuuzinslévinmsanngldaudu (X =
4.91, S.D.= 0.32) wagthieiAnadeiiosdign fe fusznounmsindulaidendliuinsvudeniends
NTNTUTTEUNITUTNNTVRIVUAIRNSY) (X = 4.01, S.D. = 0.08) AINEAU
5.2 NANSNATBUANNAFIY

5.2.1 auuAguil 1 Jededuussunsmansiiuansneiy denadeanisinduladandli
UIN5YUES

e wudn nsdndulaidendliusnisvudwesusznaunisssiveeulad J1umu 2 Yo den
Sig. 11nn91 0.05 kA Fusznaunisindulaudendiiusnisvudiniendinniinisusediunisuinig
YosudIAY agTeUABUL wagiuszneumsinazthuszaumsalfilduannsliuinisiuuen
Aeffuyanadu (Sig. = 0.422, 0.935) @A Sig. oundn 0.05 ldun HUsznaunsdnduladenyli
Uinmsvudsdudanmisuuzinslduinsnngliaudy, fuszneunsinagdnduladongliuinig
yudslussansiinsiolimniianelalunsléuinig uazuimsvudadumiguszneunisidenldiving
ldunsgiu wazdiauenleldfiamunsziesafuvesmiinau (Sig. = 0.000, 0.000 uaz 0.039)
AR Mg inadanssiudamarensdnaulaidengliuinisvudewosuszneunns
g3nveauladl

91y w31 msdnduladendliuinisvudeesiUsenaunisgsiaeeulad a1 Sig. u1nn
0.05 vaneauin ogiiliuansetunsdadulaideniliuinisvudwestiszneunsgsfaooulad

sweldvioieu wudn nisdndulafifidn Sie. desndn 0.05 leun Wadeduszneunisdnauls
LAond lHUTN159udIN 181899 InEN1 35U UNNTUTNTY0UUE 961199881950 UABULAD d1A1 Sig.
Wiy 0.035 Mdegusenaunisindulaidenyglvusnisvudsduaainniswugdinsiduinsangly
u TA Sig. Wi 0.002 teRUszneunisdinaednduladendliusnisvuddussdnsiusdelunin

a |

wawelalunislduinis diAn Sig. winfu 0.000 uagihYeusnisvudsduAEUsEnauNTvIuGenlEd
u3n137 launsgrukasdanueilaldiniiunseieiosuvesminau a1 Sie. vindu 0.007
ngANI elaneiiauiiuaneiy dawasenisdeduludendliuinisvudvesusznounis
g3fvneulal

Usztandua nudn msdndulanilan Sig. deenin 0.05 leun MidedUsznaunsdndula
A Y a |\ a v ° Y a 9] A A . W
Wongliusnisvudsduaainnisuueinnislduinisangldaudu a1 Sig. wirriu 0.009 vaneAy

71 Ussiandudfuananaiy daarenisanduladengiiusnisuudewessenaunisginaesulal
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usemildlumsvuds wuin msdaduladifidn Sig esnin 0.05 ldun Wadeguszneunis
daduladondliunisvudaduianmsuugihnslduimsangldaudy fidr Sig. wiriu 0.000
teduszneunsinigdndulaidengliusnisvuddussdnaiudelumniisnelalumslduinig fid
Sig. (WU 0.000 ManBALIT UENAlTlunsYudeunndnsiy denasenisdndulaidendly
USnsudwesUsenaumsgsnaesulal
5.2.2 auudguil 2 JeadewgdAnssumsldusnisdwadenisinduladengltuinisuuds
vasfUsznaunisgsnveaulall
NAIN 2 MIATIERAanduRusvostadungAnssunislduinisainasnanns
Anduludengliusnisvudwesiusenaunisgifaseulal dunisdnduladengliuinisvudves
Fusznaunsgsfaeeulat fidn Sig.=0.000 Fstfesnin 0.05 asulsin ngAnssunslivinisdanasie
nsdndulaufendlviusnisvudeesuseneunisssiaeeuladiimanduiusiviniu 0.648 nungAdy
1UdgsungAnssunsiduinisdwanenisdndulaifengliuinisvudevesisenaunisgsng

soulaufirnuduiusiugauazdululunieuin

M19199 2 MyBAseviaanduiusvasladengAnssumsldusnisdwmasionisindulaiendliuinig
YuAIvIUTENouNIssINaeaulal dunsuInITgndn dunisindulaiiendiusnisvudeves

v a LS
AUsznaunsgsiveeulall

WOANIIUNISILUINT m
anaula
NQRnssuNIsldUINIS  Pearson Correlation 1 0.684
Sig. (2-tailed) 0.000**
N 400 400
nsanaula Pearson Correlation 0.684 1
Sig. (2-tailed) 0.000**
N 400 400

**_uduiusiaudAgyNszau 0.01 (2 n9)

5.2.3 auudgun 3 Yadedrudszaunienisnain 7P’s danadanisinauladengli
UIn1svudevasusenaunisgsnasaulal
AN 3 WUAT R square Wi 0.723 eSueledn msdndulaidiengliusnisuuds

vosUsznounisgsnaeeulal iunauaindadediudssauniniseain 7ps leun Jadediu
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HAndne Uadeduasunisnatn Jadeaiuyaea wazladenudnuaenienienin Suiuieeay
72300 daufimdednosar 27.700 1y nasnandvEnavesiuUsdus

dmsutiadudinuszanmamsnann 7P’s idssasewgAnssumsindulaidendliuinnsvuds
va3Usenounisgnaeeulal laun Jaderundnsiuel (Sig. = 0.000) Jadeduaiunisnain
(Sig. = 0.000) Uadesuumaa (Sig. = 0.002) wartadeaudnuyugnINILAIN (Sig. = 0.000) Faflen
Wouni1 0.05 asuladndwanenginssunisdnduladenydiusnisaudsvesusenounisgsna
saulatl

uenniHansITe wui Yadedusian (Sig. = 0.630) Yaduautpan19n1singIuLne (Sig.
= 0.533) wazdadeaunszuiums (Sig. = 0.278) lidwadenginssumsdndulaiendlviuinis

o w

yudaUsznaun1sssiaeeulategrelitedAgynisaia

A1319% 3 N1TieTzrladediulszaunienisnain 7P’s seaundasongAnssunisanauladen
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o aa

* Jtladn Uﬁgmaaﬂmﬁﬁzﬁu 0.05, R = 0.723, R Square = 0.522, Adjusted R Square = 0.514,

Std. Error of the Estimate = 0.07549
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Abstract

The continuous expansion of the global e-commerce sector has intensified market
competition, compelling organizations to pursue strategies that enhance their competitive
advantage. Reverse logistics management, particularly the product return process, is regarded
as a crucial strategy directly influencing contemporary customer satisfaction. This research
aimed to examine consumer satisfaction levels regarding product return factors associated
with online purchasing and to investigate the relationship between return factors influencing
satisfaction within the product return process in the e-commerce business. This study
employed a quantitative research design. Data was collected via online questionnaires from a
sample of 419 consumers with experience in returning online products, selected using

convenience sampling. The data were analyzed using multiple regression analysis.

The findings revealed that reverse logistics factors were significantly associated with,
and collectively predicted, 72.10 percent of the variance in consumer satisfaction. The factors
influencing customer satisfaction with product returns include return locations, followed by
communication channels for returns, and return policies, respectively. However, the return
processing time was found to have no statistically significant relationship in predicting the

level of customer satisfaction.
Keywords: Reverse Logistics Factors, Customer Satisfaction, E-commerce
Received: December 26, 2025; Revised: March 10, 2026; Accepted: March 27, 2025
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