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Abstract: Smallholder coffee farmers in Northern Thailand face challenges such as market volatility
and supply chain inefficiencies, which affect their ability to achieve sustainable livelihoods and
maintain brand loyalty. Sustainable Supply Chain Management (SSCM) practices have been proposed
as a solution to enhance sustainability and brand loyalty. This study investigates the impact of SSCM
practices on brand loyalty among smallholder coffee farmers, with a focus on the mediating role of
perceived fairness. This study employs a quantitative approach, collecting data from 328 smallholder
coffee farmers in Northern Thailand using a structured questionnaire. The survey measured SSCM
practices, perceived fairness, and brand loyalty. Data were analyzed using descriptive statistics,
correlation analysis, and regression analysis, with mediation analysis to assess the role of perceived
fairness. Regression analysis revealed significant positive relationships between SSCM practices and
brand loyalty (p<0.001, R? = 0.45), SSCM practices and perceived fairness (p<0.001, R? = 0.54), and
perceived fairness and brand loyalty (p<0.001, R = 0.58). Mediation analysis confirmed that perceived
fairness significantly mediates the relationship between SSCM practices and brand loyalty, supporting
all four hypotheses. The study concludes that SSCM practices enhance brand loyalty among smallholder
coffee farmers, partly through perceived fairness. These findings highlight the importance of equitable
practices in fostering long-term loyalty and stability. The results provide valuable insights for

practitioners, policymakers, and future researchers, emphasizing the need to promote sustainable and
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fair supply chain practices to support smallholder farmers and enhance brand loyalty.

Keywords: Sustainable Supply Chain Management, Brand Loyalty, Perceived Fairness, Smallholder
Coffee Farmers, Northern Thailand

Introduction

The growing global demand for sustainable and ethically sourced products has led to an
increasing interest in sustainable supply chain management (SSCM) in agricultural sectors. In
particular, the coffee industry has been at the forefront of these trends, as smallholder coffee farmers,
especially in regions such as Northern Thailand, face challenges related to environmental sustainability,
economic stability, and social equity (Alvarado et al., 2020). These challenges are compounded by the
need for coffee brands to maintain consumer loyalty and strengthen brand equity, which often hinges
on ethical sourcing practices. Thus, understanding the role of sustainable practices within supply chains
and their effects on consumer behavior, particularly brand loyalty, is crucial for both scholars and
practitioners in the coffee industry.

Brand loyalty has been identified as one of the most significant outcomes of effective supply
chain management (SCM), with consumers increasingly associating ethical and sustainable practices
with brand trustworthiness and reliability (Luo & Bhattacharya, 2021). In this context, perceived
fairness—defined as the perception that transactions and interactions are just, equitable, and
transparent—may play a pivotal role as a mediating factor. Perceived fairness has been linked to
positive consumer behavior outcomes, such as loyalty, satisfaction, and advocacy (Homburg et al.,
2021). Given these dynamics, this research aims to explore how SSCM influences brand loyalty in
smallholder coffee farming in Northern Thailand, with a particular focus on the mediating role of
perceived fairness.

Sustainable supply chain management involves practices that balance the economic,
environmental, and social dimensions of business operations (Seuring & Miiller, 2020). For coffee
farmers, particularly smallholders in developing countries like Thailand, sustainable practices
encompass both environmental stewardship, such as reducing pesticide use and promoting organic
farming, and social initiatives, such as fair trade and worker empowerment (Mujawamariya et al., 2019).
These practices are essential not only for improving the quality of coffee but also for enhancing the
resilience of farming communities by ensuring long-term environmental and economic
viability.Research has shown that implementing SSCM practices in the coffee industry can lead to
various benefits for smallholders, including access to premium markets, improved livelihoods, and
greater resilience to climate change (Dissanayake & Fernando, 2021). However, smallholder farmers
often face barriers to adopting such practices due to limited resources, lack of technical knowledge, and

insufficient infrastructure (Sivapalan et al., 2021). In this context, the role of the larger coffee brands
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becomes significant. Brands that incorporate sustainable practices in their sourcing strategies can
provide the necessary incentives and support for smallholders to adopt environmentally and socially
responsible farming methods (Jahn et al., 2022). This has prompted a growing body of research
examining how SSCM influences the relationships between brands, producers, and consumers.

Brand loyalty is defined as a customer's favorable attitude and commitment to a particular
brand, resulting in repeated purchases and a preference for that brand over competitors (Oliver, 2019).
In the context of coffee, brand loyalty is crucial, as it allows companies to differentiate themselves in a
highly competitive market. Research has shown that consumers are increasingly concerned about the
sustainability of the products they consume, with many willing to pay a premium for ethically sourced
coffee (Krystallis et al., 2021). As such, coffee brands that emphasize sustainable sourcing practices
may foster greater brand loyalty by appealing to the growing segment of socially conscious consumers
(Chaudhuri & Holbrook, 2022).In recent years, studies have highlighted the growing influence of
sustainability on brand loyalty within the coffee industry (Choi et al., 2020). For example, a study by
Moser et al. (2021) found that consumers' trust in a brand's sustainability efforts significantly affected
their likelihood of developing loyalty toward that brand. Furthermore, loyalty is not just driven by
product quality; it is also shaped by the consumer's perception of how ethically and sustainably the
brand operates (Homburg et al., 2021). Therefore, coffee brands that actively engage in sustainable
practices may enhance consumer loyalty by aligning their values with those of their customers.

Perceived fairness is a critical psychological construct that influences consumer behavior,
including loyalty (Cao & Li, 2021). In the context of sustainable supply chains, perceived fairness
reflects the belief that both producers and consumers are treated equitably in the supply chain process.
This includes fair compensation for producers, transparent pricing mechanisms, and the ethical
treatment of workers involved in production (Kashyap & Bohr, 2020). Perceived fairness is often seen
as a mediator between consumer attitudes and behaviors, influencing the formation of trust and the
development of long-term relationships (Chaudhuri & Holbrook, 2022).In the case of coffee farmers,
perceived fairness is particularly relevant because smallholder farmers are vulnerable to exploitation
within the supply chain (Smith, 2022). When consumers believe that farmers are treated fairly and
equitably, they are more likely to feel a sense of connection with the brand and, in turn, become more
loyal to it (Homburg et al., 2021). Research by Dissanayake & Fernando (2021) suggests that when
perceived fairness is high, consumers are more likely to support brands that promote sustainable and
ethical practices, thereby increasing brand loyalty.

While substantial research has explored the relationship between SSCM and brand loyalty,
much of the literature focuses on developed markets or large-scale producers (Alvarado et al., 2020;
Moser et al., 2021). However, there is a gap in understanding how these dynamics play out in developing
countries, particularly for smallholder coffee farmers who are often marginalized in global supply

chains. Furthermore, while perceived fairness has been studied in the context of corporate social
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responsibility (CSR) and consumer behavior, its role as a mediator between SSCM practices and brand
loyalty remains underexplored, particularly within the coffee sector.This study seeks to address these
gaps by examining the impact of SSCM on brand loyalty among coffee consumers in Northern
Thailand, with a focus on the mediating role of perceived fairness. By investigating this relationship,
the research aims to contribute to the growing body of literature on SSCM and consumer behavior,
while also providing insights that can help coffee brands enhance their sustainability efforts and foster
stronger relationships with their consumers.

In conclusion, sustainable supply chain management has the potential to drive positive
outcomes for both smallholder farmers and coffee brands, particularly through its influence on brand
loyalty. Perceived fairness plays a crucial role in this process, mediating the relationship between
sustainable practices and consumer behavior. This research aims to provide a deeper understanding of
these dynamics, focusing on smallholder coffee farmers in Northern Thailand and contributing to the
broader discourse on sustainable agriculture and ethical consumption.

Questions of the study:

How does Sustainable Supply Chain Management (SSCM) influence brand loyalty in the coffee
farming sector of smallholders in Northern Thailand?This question addresses the core relationship
between SSCM practices and consumer brand loyalty in the context of smallholder coffee farming. It
aims to explore whether ethical and sustainable practices within the coffee supply chain directly impact
the brand loyalty of consumers.

What is the role of perceived fairness in mediating the relationship between SSCM practices
and brand loyalty in the coffee farming industry?This question explores the mediating role of perceived
fairness, aiming to understand how consumers' perceptions of fairness in the supply chain (e.g., fair
wages, ethical treatment of farmers) might influence their loyalty to a coffee brand.

Which SSCM practices are most influential in shaping consumers' perceptions of fairness in
the coffee supply chain in Northern Thailand?This question seeks to identify which specific sustainable
practices (e.g., fair trade, environmental sustainability, transparency) resonate most with consumers,
especially regarding their fairness perceptions and its impact on loyalty.

How do smallholder coffee farmers in Northern Thailand perceive the implementation of
SSCM, and how does it affect their relationship with coffee brands?This question aims to investigate
the perceptions of smallholder farmers themselves regarding the benefits and challenges of adopting
sustainable practices within the supply chain, and whether these perceptions align with consumer views
on brand loyalty.

What are the socio-economic factors that influence consumer brand loyalty in relation to
sustainable coffee production in Northern Thailand?This question looks to uncover any socio-economic
variables, such as income levels, education, or awareness of sustainability issues, that may moderate or

mediate consumer loyalty in the context of sustainable coffee practices.
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How do coffee brands in Northern Thailand communicate their SSCM practices to consumers,
and how does this communication affect perceived fairness and brand loyalty?This question investigates

the role of branding and marketing strategies in conveying sustainability efforts, and how effectively

consumers interpret these messages in forming their perceptions of fairness and loyalty.

Research Objectives

Objective 1. To investigate how Sustainable Supply Chain Management (SSCM) practices
influence brand loyalty in the context of smallholder coffee farming in Northern Thailand.

Objective 2.To assess the mediating role of perceived fairness in the relationship between
SSCM practices and brand loyalty.

Objective 3.To provide actionable insights for smallholder coffee producers and related brands

on how to enhance consumer loyalty through sustainability-focused strategies.

Literature Review

1. Review of Topics and Variables

Northern Thailand, particularly the provinces of Chiang Mai, Chiang Rai, and Mae Hong Son,
has emerged as a significant coffee-producing region, primarily due to its favorable climatic conditions
and highland terrains suitable for Arabica coffee cultivation (TraceX, 2022). The majority of coffee
production in this region is undertaken by smallholder farmers, often belonging to indigenous hill tribes
such as the Lahu community (National Geographic, 2021). These farmers typically manage small plots
of land, averaging less than five hectares, and rely on coffee cultivation as a primary source of income.

The introduction of coffee cultivation in Northern Thailand dates back several decades, initially
promoted as a replacement for opium poppy cultivation under royal projects aimed at sustainable
development and poverty alleviation (Migrationology, 2014). Over time, coffee farming has become
integral to the socio-economic fabric of these communities, contributing to improved livelihoods and
community development. The cultivation practices have evolved, with farmers adopting methods such
as shade-growing and intercropping to enhance sustainability and coffee quality (RegenX, 2024).

Despite the growth of coffee farming in Northern Thailand, smallholder farmers face several
challenges:Market Access: Limited access to international markets often compels farmers to rely on
local intermediaries, resulting in reduced profit margins (TraceX, 2022).Sustainable Practices:
Implementing sustainable farming practices requires resources and knowledge that may not be readily
available to all farmers, hindering their ability to meet global sustainability standards (RegenX,
2024).Climate Change: Vulnerability to climate variability poses risks to coffee yield and quality,
necessitating adaptive farming techniques (RegenX, 2024).Economic Viability: Fluctuating global
coffee prices can impact the economic stability of smallholder farmers, making it challenging to

maintain consistent income levels (The Australian, 2025).Sustainable Supply Chain Management
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(SSCM) in Coffee FarmingSSCM involves integrating environmental, social, and economic
considerations into supply chain management to ensure long-term sustainability (Forbes, 2021). In the
context of coffee farming, SSCM encompasses practices such as:Environmental Stewardship: Adopting
eco-friendly cultivation methods, efficient water management, and biodiversity conservation to
minimize environmental impact (Sustain-Cert, 2024).Social Responsibility: Ensuring fair labor
practices, community development, and equitable profit distribution to enhance social well-being
(National Geographic, 2021).Economic Sustainability: Improving market access, implementing fair
pricing mechanisms, and enhancing product quality to ensure economic viability (TraceX, 2022).

Impact of SSCM on Brand Loyalty. Implementing SSCM practices can significantly influence
brand loyalty among consumers:Consumer Trust: Transparency in sustainable practices fosters trust,
leading to increased consumer commitment to the brand (Forbes, 2021).Perceived Quality: Sustainable
practices often result in higher-quality products, enhancing consumer satisfaction and loyalty (RegenX,
2024).Ethical Consumerism: Consumers are increasingly seeking products that align with their values,
and brands that demonstrate social and environmental responsibility are more likely to retain loyal
customers (National Geographic, 2021).

Perceived Fairness as a Mediator. Perceived fairness refers to the extent to which individuals
believe that processes and outcomes within a supply chain are just and equitable (Sustain-Cert, 2024).
In the context of SSCM and brand loyalty:Fair Compensation: When consumers perceive that farmers
receive fair compensation, it enhances their trust and loyalty to the brand (National Geographic,
2021).Equitable Practices: Fair treatment of all stakeholders in the supply chain reinforces positive
consumer perceptions, contributing to brand loyalty (Sustain-Cert, 2024).

While previous studies have explored the individual components of SSCM, brand loyalty, and
perceived fairness, there is a paucity of research examining the interrelationships among these
constructs, particularly in the context of smallholder coffee farming in Northern Thailand.
Understanding these dynamics is crucial for developing strategies that enhance sustainability and
economic viability for smallholder farmers, while also meeting consumer expectations for ethical and
sustainable products.

This chapter sets the foundation for the subsequent analysis by elucidating the critical concepts
of SSCM, brand loyalty, and perceived fairness, and by contextualizing them within the realm of
smallholder coffee farming in Northern Thailand.

2. Theoretical Framework

The theoretical framework of this study is designed to examine the relationships between
Sustainable Supply Chain Management (SSCM), Brand Loyalty, and Perceived Fairness within the
context of smallholder coffee farming in Northern Thailand. The framework integrates theories from
supply chain management, consumer behavior, and fairness perceptions to investigate the mediating

role of perceived fairness in the relationship between SSCM and brand loyalty. Below, the relevant
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theoretical perspectives that inform the conceptual framework of this research are presented.

2.1 Sustainable Supply Chain Management (SSCM) Theory

Sustainable Supply Chain Management (SSCM) refers to the integration of environmental,
social, and economic sustainability into the traditional supply chain activities. The SSCM theory posits
that businesses should adopt practices that not only focus on profitability but also on the well-being of
the environment and society (Carter & Rogers, 2008). The theory underscores the need for businesses
to implement practices that lead to long-term sustainability through ethical sourcing, environmental
stewardship, and social responsibility.

In the context of smallholder coffee farming in Northern Thailand, SSCM practices include
sustainable agricultural practices, fair trade partnerships, and eco-friendly production processes. These
practices are designed to meet the growing consumer demand for ethically sourced and environmentally
friendly products while also improving the livelihoods of smallholder farmers. By adopting SSCM
principles, coffee producers can gain a competitive advantage and enhance the sustainability of their
supply chains (Seuring & Miiller, 2008).

2.2 Brand Loyalty Theory

Brand loyalty refers to the emotional and behavioral attachment that consumers develop toward
a particular brand, which results in repeat purchasing and advocacy (Aaker, 1991). This theory suggests
that brand loyalty is driven by both cognitive and emotional factors. In the context of coffee brands,
loyalty is influenced by product quality, trust, customer satisfaction, and the values associated with the
brand, including its commitment to sustainability (Dick & Basu, 1994).

In this study, brand loyalty is conceptualized as a psychological and behavioral response to the
brand's sustainable practices and perceived fairness. Oliver's (1999) Loyalty Model, which identifies
cognitive, affective, and conative stages of loyalty, is relevant for understanding how consumers
progress from being aware of a brand's sustainable practices to becoming loyal advocates. The presence
of sustainable practices such as fair trade certifications, transparent sourcing, and environmental
responsibility is expected to positively influence consumer loyalty, especially when consumers perceive
these practices as fair and equitable.

2.3 Perceived Fairness Theory

Perceived fairness in the supply chain context refers to the consumers' belief that the
transactions within the supply chain are equitable and just (Fornell et al., 2016). In the coffee industry,
consumers' perceptions of fairness are influenced by their views on how well the coffee farmers are
treated, the transparency of the sourcing process, and the extent to which the benefits of sustainable
practices are shared with farmers (Martinez et al., 2021).

Boulding et al. (2005) conceptualize perceived fairness as a multi-dimensional construct
involving distributive fairness (fair allocation of rewards), procedural fairness (fair processes for

decision-making), and interactional fairness (fair treatment in interpersonal interactions). In the context
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of SSCM, perceived fairness can mediate the relationship between the sustainable practices of brands
and consumer loyalty. When consumers perceive that a brand's sustainability efforts are genuinely
benefiting smallholder farmers and the environment, they are more likely to feel emotionally connected
to the brand and exhibit higher loyalty (Choi & Kwon, 2021).

2.4 Theory of Planned Behavior (TPB)

The Theory of Planned Behavior (TPB) (Ajzen, 1991) is also relevant in understanding how
consumer attitudes, subjective norms, and perceived behavioral control influence their intention to
engage in behaviors such as supporting sustainable brands. According to TPB, a person's intention to
engage in a behavior (e.g., buying sustainably produced coffee) is influenced by their attitude towards
the behavior (e.g., positive view of sustainability), the social norms around it (e.g., peer influence to
consume ethically), and their perceived ability to perform the behavior (e.g., willingness and ability to
pay premium prices for sustainable products).

In this study, TPB can be applied to understand how consumers' attitudes towards sustainable
coffee, shaped by perceived fairness, influence their purchasing behavior and brand loyalty. Becker-
Olsen & Hill (2020) suggest that when consumers perceive a brand's sustainability efforts as fair and
transparent, their attitudes toward the brand become more positive, resulting in a higher likelihood of
brand loyalty.

2.5 Resource-Based View (RBV) and Competitive Advantage

The Resource-Based View (RBV) suggests that firms can achieve competitive advantage by
leveraging valuable, rare, inimitable, and non-substitutable resources (Barney, 1991). In the context of
SSCM, sustainable practices can be viewed as a resource that enhances the brand's differentiation and
competitiveness. Zhu et al. (2020) highlight that sustainable practices in the coffee industry—such as
organic farming or fair trade certification—are unique resources that can lead to a competitive edge by
attracting ethical consumers who prioritize sustainability.

The RBV is relevant for smallholder coffee farmers because adopting sustainable practices can
position them as reliable and ethical suppliers in a global market that increasingly values sustainability.
This, in turn, can enhance brand loyalty among consumers who align their purchasing decisions with
their values of sustainability and fairness.

3. Current study and Gaps

The relationship between sustainable supply chain management (SSCM) and brand loyalty,
particularly within the coffee farming sector of smallholders in Northern Thailand, is an emerging area
of interest. While SSCM has been studied extensively in large-scale industries, there is limited research
focused on its application and implications in smallholder agriculture, specifically coffee farming. This
gap in the literature presents an opportunity for this study to contribute significantly to both theoretical
and practical understandings of how sustainability practices in supply chains affect brand loyalty, with

a particular focus on the perceived fairness within these processes.
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The literature on SSCM has grown significantly in recent years, with researchers examining its
impact on various outcomes such as competitive advantage, operational efficiency, and consumer
behavior (Carter & Rogers, 2008; Seuring & Miiller, 2008). Scholars have highlighted that
sustainability practices, including environmental and social considerations in supply chains, can
enhance organizational performance and stakeholder satisfaction (Ahi & Searcy, 2013). Specifically,
sustainable practices have been linked to increased consumer trust, better brand reputation, and,
ultimately, stronger brand loyalty (Homburg et al., 2015). However, most studies have been conducted
in large-scale industries, and there is a noticeable absence of research that addresses how smallholder
farmers, such as coffee producers in Northern Thailand, implement and benefit from SSCM practices.

While sustainable supply chains in agriculture are recognized for their potential to improve both
economic and environmental outcomes (Zhu et al., 2020), the complexities of smallholder farming
make the application of SSCM practices more challenging. These farmers often lack the resources,
technical expertise, and market power of larger firms, which may affect their ability to adopt and sustain
sustainable practices. Furthermore, much of the existing literature on SSCM in agriculture fails to
consider the role of fairness—both perceived fairness by consumers and equitable practices within the
supply chain. Fairness, as a construct in SSCM, has been explored in terms of equity in distribution of
benefits, but research specifically examining how perceived fairness influences the relationship between
SSCM and consumer loyalty in agricultural products is scarce.

Perceived fairness is an important factor in shaping consumer attitudes and behavior in various
sectors, including sustainable agriculture. According to studies on corporate social responsibility (CSR)
and consumer behavior, consumers are more likely to demonstrate loyalty to brands that they perceive
as fair and ethical in their dealings with producers (Becker-Olsen & Hill, 2020). However, the literature
suggests that while fairness has been recognized as an important mediating variable in the context of
sustainable practices, few studies have directly examined its role in the agricultural supply chain,
particularly in developing countries like Thailand.

Moreover, the literature on SSCM in agriculture has predominantly focused on environmental
sustainability, with limited attention to social sustainability factors, such as fairness in the relationships
between smallholder farmers and other supply chain actors (Martinez et al., 2021). The current research
aims to bridge this gap by exploring how perceived fairness acts as a mediator in the relationship
between SSCM practices and brand loyalty, specifically in the context of smallholder coffee farming in
Northern Thailand.

The current literature presents several notable gaps that this study aims to address:

Limited Focus on Smallholder Agriculture: While SSCM has been extensively studied in large
firms, research on its application in smallholder agricultural sectors, particularly in developing countries
like Thailand, remains sparse. Smallholder coffee farmers, who often face challenges such as limited

access to resources and markets, may experience different dynamics in adopting and benefiting from
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SSCM practices. Understanding how these practices can influence brand loyalty in this context is
critical, as smallholders constitute a significant portion of the coffee industry in many developing
nations (Choi & Kwon, 2021).

Lack of Exploration of Perceived Fairness: While perceived fairness has been identified as an
important variable in consumer loyalty, there is a lack of research examining its role in sustainable
supply chains, particularly within the agricultural sector. The fairness in the distribution of benefits
among supply chain actors—ranging from smallholder farmers to consumers—is a critical factor in
shaping consumer perceptions and attitudes toward brands. This gap represents an opportunity to
explore how fairness perceptions influence consumer brand loyalty in the coffee industry.

The Mediating Role of Perceived Fairness: Although several studies have examined the direct
relationship between SSCM and brand loyalty, few have considered the mediating role of perceived
fairness. This is a significant gap in the literature, as fairness may enhance or attenuate the relationship
between sustainability practices and consumer loyalty. Research suggests that consumers may not only
be attracted to sustainable practices but may also evaluate the fairness of how benefits from these
practices are distributed across the supply chain (Martinez et al., 2021). This study aims to address this
gap by explicitly examining how perceived fairness mediates the relationship between SSCM practices
and brand loyalty.

Contextualized Research on Coffee Farming in Northern Thailand: Most existing research on
sustainable supply chains and brand loyalty has been conducted in Western or industrialized contexts.
There is a need for research that specifically addresses the challenges and opportunities faced by
smallholder farmers in emerging markets like Northern Thailand. The coffee industry in Thailand is
rapidly growing, but smallholder farmers often face difficulties related to fair trade practices, resource
access, and market integration (Choi & Kwon, 2021). This study will contribute by contextualizing the
impact of SSCM on brand loyalty within the specific socio-economic and cultural context of Northern
Thailand's coffee farming.

In conclusion, while there is a growing body of literature on SSCM and brand loyalty, there
remain significant gaps in understanding how these concepts apply to smallholder coffee farming in
Northern Thailand, particularly in terms of perceived fairness as a mediating variable. This study aims
to fill these gaps by exploring the role of SSCM practices in shaping brand loyalty among consumers
of coffee products, with a particular focus on how perceived fairness influences this relationship. By
addressing these gaps, this research will contribute to both academic knowledge and practical insights

for smallholder coffee farmers, brands, and policymakers in the context of sustainable agriculture.

Methodology
Determining the sample size for a study requires consideration of several factors, including

population size, desired confidence level, margin of error, and expected effect size. The following is
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the general methodology for calculating the sample size: Determine the population size (N): 1786
smallholder coffee producers from the provinces of Chiang Mai, Chiang Rai, and Lamphun. The sample
size is determined by the sample size of the population. With probability-based sampling methods, the
sample size can be determined through the population collection process. For example, the sample size
used in this study was determined based on Taro Yamane's sample size formula (1973), and the sample
size was determined based on a 95 per cent confidence level and permissible values. The sampling error
is 5% or 0.05. The overall sample size is 1,786. When n = number of samples used in the study. N =
total number of people, ¢ = random sampling error set at 0.05.

The sample size and calculation formula are as follows
N
1 ¥ Ne2
B 1786
"1+ 1786X0.052
n=326.7

As the calculated sample size is 326.7 rounding to the nearest whole number ensures an
adequate sample size. Therefore, the study will require approximately 327 participants. However, in
determining the final sample size, it is important to take into account the actual and potential attrition
rates. This thesis will design a survey questionnaire and distribute it to 1,786 smallholder coffee
producers in the three provinces of Chiang Mai, Chiang Rai, and Lamphun, with a plan to distribute
400-500 copies to ensure the response rate. The questionnaire will be administered to 1786 smallholder
coffee producers from the provinces of Chiang Mai, Chiang Rai, and Lamphun. It was difficult to travel
to conduct the actual paper-based questionnaire. Therefore, this questionnaire was distributed through
the "Questionstar" online platform (www.wjx.cn) and the respondents also completed and submitted
the questionnaire through the "Questionstar" platform (www.wjx.cn). A total of 500 questionnaires
were distributed and after 51 days of collecting all the questionnaires and evaluating the validity of the
questionnaires, excluding the invalid questionnaires, a total of 328 valid questionnaires were obtained

and used for the analysis of the study, with a validity rate of 65.6%.

Results
1. Impact of Population-Based Variables on Sustainable Supply Chain Management, Brand
Loyalty, Perceived Fairness
The results of the independent samples t-test demonstrate that gender significantly impacts
Sustainable Supply Chain Management (SSCM), Brand Loyalty, and Perceived Fairness among coffee
farmers in Northern Thailand. Specifically, male farmers report higher mean scores in SSCM (4.2 +
0.6), Brand Loyalty (4.1 + 0.5), and Perceived Fairness (4.1 £ 0.5) compared to female farmers, who

have mean scores of 4.0 + 0.7, 3.7 = 0.6, and 3.9 £ 0.6, respectively. These differences are statistically
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significant for all three variables (p<0.05), indicating that male farmers are more engaged in sustainable
supply chain practices, perceive higher levels of fairness, and exhibit greater brand loyalty. These
findings underscore the importance of addressing gender disparities in the coffee farming sector to
promote equitable and sustainable outcomes and enhance brand loyalty across the entire community.
The analysis of variance (ANOVA) results reveal that the number of years in coffee production
significantly influences Sustainable Supply Chain Management (SSCM), Brand Loyalty, and Perceived
Fairness among coffee farmers in Northern Thailand. Specifically, farmers with more than five years
of experience exhibit the highest mean scores in all three variables: SSCM (4.3 £ 0.4), Brand Loyalty
(4.0 £ 0.5), and Perceived Fairness (4.2 = 0.4). In contrast, those with less than one year of experience
have the lowest mean scores: SSCM (3.8 = 0.7), Brand Loyalty (3.6 + 0.6), and Perceived Fairness (3.7
+ 0.6). The F-values and corresponding p-values for SSCM (F = 4.21, p = 0.007), Brand Loyalty (F =
3.15, p = 0.026), and Perceived Fairness (F = 4.56, p = 0.004) all indicate that the differences across
experience groups are statistically significant. These findings suggest that as farmers gain more
experience in coffee production, they tend to engage more in sustainable supply chain practices,
demonstrate higher brand loyalty, and perceive greater fairness in the supply chain. This highlights the
importance of experience in shaping farmers' attitudes and behaviors towards sustainable practices and
brand loyalty. The analysis of variance (ANOVA) results indicate that the scale of coffee production
significantly influences Sustainable Supply Chain Management (SSCM), Brand Loyalty, and Perceived
Fairness among coffee farmers in Northern Thailand. Specifically, larger-scale producers (over 200
acres) exhibit the highest mean scores for all three variables: SSCM (4.5 + 0.3), Brand Loyalty (4.2 +
0.3), and Perceived Fairness (4.4 + 0.3). In contrast, small-scale producers (<50 acres) have the lowest
mean scores: SSCM (4.1 +0.5), Brand Loyalty (3.8 = 0.5), and Perceived Fairness (4.0 + 0.5). Medium-
scale producers (50-200 acres) fall in between these two groups, with mean scores of 4.3 + 0.4 for
SSCM, 4.0 = 0.4 for Brand Loyalty, and 4.2 = 0.4 for Perceived Fairness. The F-values and
corresponding p-values for SSCM (F = 5.67, p = 0.004), Brand Loyalty (F = 4.12, p = 0.018), and
Perceived Fairness (F = 5.23, p = 0.006) all indicate that the differences across production scales are
statistically significant. These findings suggest that as the scale of coffee production increases, farmers
tend to engage more in sustainable supply chain practices, demonstrate higher brand loyalty, and
perceive greater fairness in the supply chain. This highlights the potential benefits of larger production
scales in promoting sustainable practices and enhancing brand loyalty, possibly due to greater access to
resources, information, and market opportunities.

2. Correlation Analysis of Sustainable Supply Chain Management, Brand Loyalty, Perceived

Fairness

The correlation analysis reveals a significant positive relationship between Sustainable Supply
Chain Management (SSCM) practices and brand loyalty among smallholder coffee farmers in Northern
Thailand. The correlation coefficient (r = 0.65) indicates that as SSCM practices increase, brand loyalty
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also tends to increase. This finding supports Hypothesis 1 and suggests that engaging in sustainable
supply chain practices is associated with higher levels of brand loyalty. The statistical significance
(p<0.01) further confirms that this relationship is not due to chance, highlighting the importance of
SSCM in fostering strong brand loyalty within the coffee farming community. The correlation analysis
demonstrates a significant positive relationship between Sustainable Supply Chain Management
(SSCM) practices and perceived fairness among smallholder coffee farmers in Northern Thailand. The
correlation coefficient (r = 0.70) indicates that as SSCM practices increase, so does the perception of
fairness within the supply chain. This finding supports Hypothesis 2 and suggests that engaging in
sustainable supply chain practices is associated with higher levels of perceived fairness. The statistical
significance (p<0.01) further confirms that this relationship is robust and not due to chance. This
highlights the importance of SSCM in fostering a sense of fairness among coffee farmers, which may
in turn influence their attitudes and behaviors towards sustainable practices and brand loyalty. The
correlation analysis indicates a substantial positive association between Perceived Fairness and Brand
Loyalty among smallholder coffee farmers in Northern Thailand. The correlation coefficient (r = 0.75)
demonstrates that as Perceived Fairness increases, Brand Loyalty also rises significantly. This finding
supports Hypothesis 3, suggesting that consumers' perceptions of fairness in the coffee supply chain
have a notable impact on their loyalty to coffee brands. The statistical significance (p<0.01) further
underscores the robustness of this relationship, indicating that perceived fairness is a crucial factor
influencing brand loyalty in the coffee industry.

3. Regression analysis

The regression analysis results provide compelling evidence of the significant relationship
between Sustainable Supply Chain Management (SSCM) practices and brand loyalty among
smallholder coffee farmers in Northern Thailand. The correlation coefficient (r = 0.65) indicates a
strong positive relationship between SSCM and brand loyalty, which is statistically significant (p<0.01).
This suggests that as SSCM practices are more widely adopted, brand loyalty tends to increase. The
analysis of variance (ANOVA) further supports this relationship, with an F-value of 25.0 and a
significance level of 0.000, indicating that the model is highly significant. The regression model
explains 45% of the variance in brand loyalty (R? = 0.45), highlighting the substantial impact of SSCM
practices on brand loyalty. The coefficients table reveals that SSCM significantly predicts brand loyalty,
with an unstandardized coefficient (B) of 0.50 and a standardized coefficient (Beta) of 0.65. The t-value
for SSCM is 5.00, which is statistically significant (p<0.001). This indicates that for every one-unit
increase in SSCM practices, brand loyalty is expected to increase by 0.50 units, holding all other factors
constant. Overall, these findings support Hypothesis 1, demonstrating that SSCM practices have a
significant positive impact on brand loyalty. This suggests that promoting sustainable supply chain
practices can enhance brand loyalty among smallholder coffee farmers, potentially leading to more

stable and sustainable supply chain relationships. The regression analysis results provide strong
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evidence of the significant relationship between Sustainable Supply Chain Management (SSCM)
practices and perceived fairness among smallholder coffee farmers in Northern Thailand. The
correlation coefficient (r = 0.70) indicates a robust positive relationship between SSCM and perceived
fairness, which is statistically significant (p<0.01). This suggests that as SSCM practices are more
widely adopted, perceived fairness tends to increase. The analysis of variance (ANOVA) further
supports this relationship, with an F-value of 35.0 and a significance level of 0.000, indicating that the
model is highly significant. The regression model explains 54% of the variance in perceived fairness
(R? = 0.54), highlighting the substantial impact of SSCM practices on perceived fairness. The
coefficients table reveals that SSCM significantly predicts perceived fairness, with an unstandardized
coefficient (B) of 0.60 and a standardized coefficient (Beta) of 0.70. The t-value for SSCM is 6.00,
which is statistically significant (p<0.001). This indicates that for every one-unit increase in SSCM
practices, perceived fairness is expected to increase by 0.60 units, holding all other factors constant.
Overall, these findings support Hypothesis 2, demonstrating that SSCM practices have a significant
positive impact on perceived fairness. This suggests that promoting sustainable supply chain practices
can enhance the perception of fairness among smallholder coffee farmers, potentially leading to more
equitable and sustainable supply chain relationships. The regression analysis results highlight a
significant positive relationship between Perceived Fairness and Brand Loyalty among smallholder
coffee farmers in Northern Thailand. The correlation coefficient (r = 0.75) indicates a strong positive
association between these two variables, which is statistically significant (p<0.01). This suggests that
as perceived fairness increases, brand loyalty also tends to increase. The analysis of variance (ANOVA)
further supports this relationship, with an F-value of 40.0 and a significance level of 0.000, indicating
that the model is highly significant. The regression model explains 58% of the variance in brand loyalty
(R*>=0.58), highlighting the substantial impact of perceived fairness on brand loyalty. The coefficients
table reveals that Perceived Fairness significantly predicts Brand Loyalty, with an unstandardized
coefficient (B) of 0.70 and a standardized coefficient (Beta) of 0.75. The t-value for Perceived Fairness
is 7.00, which is statistically significant (p<0.001). This indicates that for every one-unit increase in
perceived fairness, brand loyalty is expected to increase by 0.70 units, holding all other factors constant.
Overall, these findings support Hypothesis 3, demonstrating that perceived fairness has a significant
positive impact on brand loyalty. This suggests that enhancing the perception of fairness within the
coffee supply chain can lead to higher levels of brand loyalty among smallholder coffee farmers,
potentially fostering more stable and sustainable supply chain relationships.

4. Intermediary Analysis

The path analysis results provide evidence for the mediating role of Perceived Fairness in the
relationship between Sustainable Supply Chain Management (SSCM) and Brand Loyalty. The direct
effect of SSCM on Brand Loyalty (B = 0.30, p<0.001) indicates that SSCM has a significant positive

impact on Brand Loyalty, even when Perceived Fairness is not considered. However, the total effect of
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SSCM on Brand Loyalty (B = 0.50, p<0.001) is larger than the direct effect, suggesting that part of the
effect of SSCM on Brand Loyalty is mediated by Perceived Fairness. The path from SSCM to Perceived
Fairness (B =0.60, p<0.001) is significant, indicating that SSCM practices enhance Perceived Fairness.
Additionally, the path from Perceived Fairness to Brand Loyalty (B =0.70, p<0.001) is also significant,
indicating that higher levels of Perceived Fairness lead to higher levels of Brand Loyalty. The indirect
effect of SSCM on Brand Loyalty through Perceived Fairness can be calculated as the product of the
coefficients for the paths SSCM — Perceived Fairness and Perceived Fairness — Brand Loyalty (0.60
*(.70=0.42). This indirect effect represents the portion of the total effect that is mediated by Perceived
Fairness. The mediation analysis confirms that Perceived Fairness significantly mediates the
relationship between SSCM practices and Brand Loyalty. This suggests that promoting sustainable
supply chain practices not only directly enhances brand loyalty but also indirectly does so by increasing
perceived fairness among coffee farmers. This finding supports Hypothesis 4 and highlights the
importance of addressing perceived fairness to foster sustainable supply chain practices and enhance

brand loyalty.

Discussion

The findings of this study provide valuable insights into the relationship between Sustainable
Supply Chain Management (SSCM) practices, perceived fairness, and brand loyalty in the context of
smallholder coffee farming in Northern Thailand. The study confirms the significant role of perceived
fairness in mediating the relationship between SSCM practices and brand loyalty, thereby supporting
all four hypotheses.

Theoretical Implications

The study contributes to the existing literature on sustainable supply chain management and
brand loyalty by highlighting the mediating role of perceived fairness. This finding aligns with previous
research that emphasizes the importance of fairness perceptions in influencing organizational behavior
and outcomes. Specifically, the study builds on the work of Alvarado et al. (2020), who identified the
mediating role of perceived fairness in various organizational contexts. These findings suggest that
fairness perceptions are crucial in shaping farmers' attitudes and behaviors, particularly in the context
of smallholder coffee farming.

The results also support the organizational justice literature, which posits that fairness
perceptions have important effects on various aspects of organizational members' behavior and
performance. In the context of smallholder coffee farming, perceived fairness in the supply chain can
enhance farmers' identification with the brand, leading to increased loyalty and sustainable practices.
This is consistent with the findings of Niguse et al. (2022), who demonstrated that perceived fairness
positively mediates the relationship between performance measures and creativity. Similarly, the study

by Lau and Moser (2008) highlighted the importance of fairness perceptions in influencing managers'
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behavior and organizational outcomes.

Practical Implications

The findings have several practical implications for stakeholders in the coffee industry. First,
the study underscores the importance of implementing sustainable supply chain practices to enhance
brand loyalty among smallholder coffee farmers. By adopting SSCM practices, organizations can foster
a sense of fairness and equity among farmers, which in turn can lead to increased loyalty and long-term
partnerships. This is particularly relevant in the context of smallholder coffee farming, where farmers
often face challenges such as market price volatility and climate change.

Second, the study highlights the need for transparent and fair practices in the supply chain. Fair
trade certifications and agroforestry systems, as suggested by the Fairtrade study, can play a significant
role in promoting sustainable and equitable practices among smallholder farmers. These practices not
only enhance environmental sustainability but also contribute to social and economic benefits for
farmers.

Third, the findings suggest that organizations should focus on improving perceptions of fairness
in their supply chain practices. This can be achieved through better communication, involvement of
farmers in decision-making processes, and ensuring equitable distribution of benefits. By addressing
these aspects, organizations can enhance perceived fairness, which in turn can lead to increased brand

loyalty and sustainable supply chain relationships.

Conclusions

The research hypotheses were tested to explore the impact of Sustainable Supply Chain
Management (SSCM) practices on brand loyalty in the context of smallholder coffee farming in
Northern Thailand, with a focus on the mediating role of perceived fairness. The findings provide strong
support for all four hypotheses, confirming the significant relationships between SSCM practices,
perceived fairness, and brand loyalty.

H1: There is a significant relationship between Sustainable Supply Chain Management (SSCM)
practices and brand loyalty in the context of smallholder coffee farming in Northern Thailand.

The results of the regression analysis indicate a significant positive relationship between SSCM
practices and brand loyalty (p<<0.001), with an R? of 0.45. This suggests that 45% of the variance in
brand loyalty is explained by SSCM practices. This finding supports Hypothesis 1, demonstrating that
sustainable supply chain practices directly enhance brand loyalty among smallholder coffee farmers.

H2: There is a significant relationship between SSCM practices and consumers' perceptions of
fairness in the coffee supply chain.

The regression analysis also reveals a significant positive relationship between SSCM practices
and perceived fairness (p<0.001), with an R? of 0.54. This indicates that 54% of the variance in

perceived fairness is explained by SSCM practices. This finding supports Hypothesis 2, highlighting
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that sustainable supply chain practices significantly enhance consumers' perceptions of fairness in the
coffee supply chain.

H3: There is a significant relationship between consumers' perceptions of fairness and brand
loyalty in the coffee industry.

The results further confirm a significant positive relationship between perceived fairness and
brand loyalty (p<0.001), with an R? of 0.58. This suggests that 58% of the variance in brand loyalty is
explained by perceived fairness. This finding supports Hypothesis 3, emphasizing the crucial role of
perceived fairness in fostering brand loyalty in the coffee industry.

H4: The relationship between SSCM practices and brand loyalty is mediated by consumers'
perceptions of fairness.

The mediation analysis supports Hypothesis 4, indicating that perceived fairness significantly
mediates the relationship between SSCM practices and brand loyalty. The indirect effect of SSCM on
brand loyalty through perceived fairness is substantial, accounting for a significant portion of the total
effect. This finding underscores the importance of addressing perceived fairness to enhance brand
loyalty through sustainable supply chain practices.

The study concludes that sustainable supply chain management practices have a significant
positive impact on brand loyalty among smallholder coffee farmers in Northern Thailand. This impact
is partly mediated by perceived fairness, highlighting the importance of equitable practices in fostering
long-term loyalty and stability within the coffee farming community. The findings underscore the need
for supply chain stakeholders to prioritize sustainable and fair practices to enhance brand loyalty and
promote sustainable development in the coffee sector.

The results of this study have important implications for practitioners, policymakers, and future
researchers. By promoting sustainable supply chain practices and enhancing perceived fairness,
stakeholders can foster more stable and sustainable relationships within the coffee farming community.
Future research should further explore the long-term impacts of these practices and investigate the
influence of other mediating variables and contextual factors on the relationship between SSCM and

brand loyalty in different regions and industries.

Recommendations

Organizations should actively promote and implement sustainable supply chain management
(SSCM) practices to enhance brand loyalty among smallholder coffee farmers. This includes adopting
environmentally friendly farming methods, fair trade certifications, and transparent supply chain
processes. Recent studies have shown that sustainable practices not only improve environmental
outcomes but also enhance social and economic benefits for farmers (Chen & Huaccho Huatuco, 2021)
. By integrating these practices, organizations can foster a sense of fairness and equity among farmers,

leading to increased loyalty and long-term partnerships. Educational programs should be developed to
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inform and train smallholder coffee farmers about the benefits and implementation of SSCM practices.
This can include workshops, training sessions, and access to resources that help farmers adopt
sustainable practices. Research by Niguse et al. (2022) highlights the importance of education in
promoting sustainable practices and enhancing perceived fairness . By providing farmers with the
necessary knowledge and tools, organizations can empower them to participate more effectively in
sustainable supply chains.

Organizations should prioritize transparent communication with smallholder coffee farmers.
This includes clear and consistent information about pricing, quality standards, and supply chain
processes. Transparent communication can significantly enhance perceived fairness, as demonstrated
by studies on organizational justice (Lau & Moser, 2008) . By keeping farmers informed and involved,
organizations can build trust and foster a sense of fairness. Adopting fair trade certifications can play a
crucial role in promoting perceived fairness. Fair trade certifications ensure that farmers receive fair
prices for their products and that sustainable practices are followed throughout the supply chain.
Research by Fairtrade International (2023) shows that fair trade practices can significantly enhance
perceived fairness and brand loyalty among smallholder farmers . Organizations should consider
obtaining and promoting fair trade certifications to enhance their reputation and build stronger
relationships with farmers.

Organizations should focus on building strong, long-term relationships with smallholder coffee
farmers. This can be achieved through regular engagement, support, and recognition of farmers'
contributions. Studies have shown that strong relationships can enhance brand loyalty and lead to more
sustainable supply chain practices (Nuhu et al., 2022) . By fostering a sense of community and shared
values, organizations can create a loyal customer base among smallholder farmers. Involving farmers
in decision-making processes can significantly enhance their sense of ownership and loyalty.
Organizations should seek input from farmers on key decisions affecting the supply chain, such as
pricing, quality standards, and sustainability initiatives. Research by Colquitt (2001) highlights the
importance of procedural fairness in enhancing perceived fairness and loyalty . By involving farmers
in decision-making, organizations can ensure that their practices are aligned with farmers' needs and
expectations (Colquitt et al., 2021).

Governments and non-governmental organizations (NGOs) should provide support to
smallholder coffee farmers through policies and programs that promote sustainable practices and fair
trade. This can include financial incentives, technical assistance, and access to markets. Research by
Lau and Moser (2008) suggests that government support can play a crucial role in promoting sustainable
practices and enhancing perceived fairness . By providing the necessary resources and support,
governments and NGOs can help smallholder farmers adopt sustainable practices and build stronger
supply chain relationships (Wang & Chen, 2021). Developing and enforcing regulatory frameworks

that promote sustainable practices and fair trade can help create a level playing field for smallholder

1309



v/ STAMFORD
UNIVERSITY
The 9th STIU International Conference July 29-31, 2025, Thailand
coffee farmers. Regulatory frameworks can include standards for sustainable farming, fair trade
practices, and environmental protection. Research by Fairtrade International (2023) highlights the
importance of regulatory frameworks in promoting sustainable and equitable supply chains . By
ensuring that all stakeholders adhere to these standards, organizations can enhance perceived fairness

and brand loyalty among smallholder farmers(Fairtrade International, 2023).
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