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ABSTRACT

Sustainability has become a central concern for businesses worldwide, particularly in the
food industry, where supply chain operations have significant environmental and social impacts.
This study explores the concept of White Supply Chain Management (WSCM) as a model that
integrates Green Supply Chain Management (GSCM), Corporate Social Responsibility (CSR), and
Ethical Supply Chain Management (ESCM) to enhance sustainable performance. The increasing
global demand for transparency, ethical responsibility, and environmentally friendly practices has
shifted the competitive landscape from company-level competition to supply-chain-level
competition. Companies are now required to consider their entire supply networks to achieve long-
term sustainability and competitive advantages.

The primary objectives of this research are threefold: (1) to analyze the key components
of WSCM in the food industry, (2) to examine the impact of WSCM practices on sustainable
performance, and (3) to develop a structural model that can guide organizations in enhancing
sustainability outcomes.

To achieve these objectives, the study employs a mixed-method research approach. The
qualitative phase involved in-depth interviews with senior executives and supply chain managers
from food industry enterprises in Thailand. This phase aimed to identify and validate key factors
contributing to WSCM. The quantitative phase was conducted through a structured questionnaire

survey distributed to respondents who were mid-to-senior-level professionals working within the



food supply chain. The collected data were analyzed using Structural Equation Modeling (SEM),
ensuring a rigorous examination of the relationships between WSCM and sustainable performance.

The reliability and validity of the questionnaire were assessed using the [OC index, which
was evaluated by four experts and ranged from 0.80 to 1.00, indicating strong content validity of
the questionnaire items. Additionally, the reliability assessment demonstrated high internal
consistency, with Cronbach's alpha values of 0.88 for Social Pressure (SP), 0.95 for WSCM, and
0.94 for Sustainable Performance (SUS), and an overall questionnaire reliability of 0.966. These
results confirm the robustness and validity of the measurement instrument.

The findings of this study reveal that WSCM has a significant positive impact on
sustainable performance in the food industry. The three core components—Green Supply Chain
Management, Corporate Social Responsibility, and Ethical Supply Chain Management—were
found to be strongly correlated, indicating that businesses integrating these principles into their
supply chain operations achieve higher sustainability outcomes. Furthermore, the study highlights
the role of social pressure, including factors such as natural resource conservation, regulatory
compliance, consumer expectations, and global competitiveness, in influencing WSCM adoption.

Confirmatory Factor Analysis (CFA) was used to validate the measurement model,
demonstrating that all constructs met convergent and discriminant validity criteria. The structural
equation model (SEM) results confirmed a strong model fit, further supporting the proposed
framework.

In conclusion, this study provides empirical evidence that White Supply Chain
Management is a viable approach for enhancing sustainable performance in the food industry. By
incorporating environmental, social, and ethical considerations into supply chain practices,
businesses can improve efficiency, enhance brand reputation, and comply with international
sustainability standards. The research findings offer valuable insights for business leaders,
policymakers, and supply chain managers seeking to implement sustainable strategies. Future
research could expand the application of WSCM to other industries and regions, further exploring

its potential to drive long-term business sustainability on a global scale.
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CHAPTER 1

INTRODUCTION

1.1 Background and Significant of the Study

In Thailand, food processing is one of the most important industries because this
industry employs the largest amount of labor, has the highest investment value and added value,
and has increased investment in research and development compared to various other Thai
manufacturing industries (EEC Coordination Center, 2020). The research and development survey
report on innovation activities in Thailand's industrial sector for 2018 found that in 2017, the food
industry had the second-largest expenditure on research and development, second only to the
automotive industry, valued at 16,203 million baht. There were 953 businesses with research and
development activities (shown in Figure 1.1). It is also a target industry that will serve as an engine
to drive the economy in the future, as approved by the Cabinet resolution on 17 November 2015

(Secretariat of the Cabinet, 2015). In 2020, the Thai Food Producers Association President

predicted that exports in the food sector would expand by 2-5% (Bangkokbiznews, 2020).
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Thailand is also a country with food production from upstream, midstream, and
downstream, that is ready to be the kitchen of the world. Factors that make Thai food highly potent
are the availability of sufficient raw materials to feed into the industry, the quality of raw materials,
and that most manufacturers are skilled, use technology, and have a competitive price structure.
However, Thailand is not the only country that has the potential to compete in producing quality
food. Today, there are many countries that can gain a competitive advantage in this industry.
Therefore, the entire supply chain management process must be balanced (Bus & Truck, 2017). In
the past decade, there has been intense competition in food production, and under this pressure,
organizations are forced to manage costs effectively. All businesses are primarily focused on
customer satisfaction. Emphasis is placed on quickly responding to needs to keep up with the
changes. It is based on low production costs, maximum profit, and reasonable volume production.
Therefore, supply chain management has been applied because supply chain management is a
consistent focus system from upstream to downstream. Thus, supply chain management is not only
managed within the organization but is managed throughout the network from suppliers,
manufacturers, and distributors, including delivering quality products that customers need. This
concept shows that organizations can no longer compete alone but must compete in the supply
chain or networked competition. The organization, to be successful, must have a proper structure
and be able to cooperate with agencies in the network to offer better and faster services to their
customers.

Global Supply Chain (GSC), the food industry supply chain, is one of the largest in the
world. Nowadays, consumers worldwide are increasingly aware of the negative consequences of
their supply chain activities on society and the environment. More than 60 percent of respondents
in a 2020 McKinsey US consumer sentiment survey said they would pay more for a product with
sustainable packaging. Consumers care about sustainability—and back it up with their wallets.

Recent research demonstrates this trend, as 49% of consumers say they have paid a
premium—an average of 59% more—for products branded as sustainable or socially responsible
in the past 12 months (IBM, 2022). Meanwhile, more than a third (34 percent) of the global
population is willing to pay more for sustainable products or services, and those willing to pay more
would accept a 25 percent premium on average (Simon-Kucher, 2021).

This consumer momentum has influenced policy development at the national level. For
example, the 12th National Economic and Social Development Plan (2017-2021) aims to

strengthen national competitiveness with a service- and digital-based economy while ensuring



environmentally friendly practices (Thailand .:. Sustainable Development Knowledge Platform),
reflecting Thailand's commitment to integrating sustainability into its economic development
strategies.

The global awareness of the negative effects of supply chain activities on society and the
environment—where natural resources are considered natural capital—presents challenges that

affect business operations, as shown in the table.

Table 1.1 Problematic natural capitals that have an impact on business operations

Natural capital from the Trends and challenges

problem

Energy Energy sources and energy availability are a concern due to the
growing energy demand, while energy sources are running out.
It is challenging to balance the production of goods that use

renewable energy at an affordable price.

Weather changes Global warming, caused by rising carbon dioxide levels,
contributes to greenhouse gas emissions. This situation has
resulted in rising sea levels due to increased rainfall and more
intense storms linked to elevated carbon dioxide levels. The
increased amount of carbon dioxide is largely driven by human
activities such as burning coal, oil, and natural gas;
deforestation; agricultural practices; and emissions from

vehicle exhaust and industrial processes.

Water Removal of water contaminants from industrial production
processes is a standard requirement to obtain an operating

permit.

Deforestation Natural forest conditions are destroyed by logging and burning.
This can happen for many reasons, such as using trees and
charcoal as commodities, animal farming, agriculture, and
settlement in open areas. Logging without replanting in
sufficient numbers causes damage to local residents and leads
to biodiversity loss and drought, which negatively affect the

ability to store carbon dioxide in the atmosphere. Most




Natural capital from the Trends and challenges

problem

deforested areas and forest vegetation are further degraded by
soil erosion, leaving the land of poor quality, with no roots to

hold the soil.

Air pollution Industrial air pollution is caused by the combustion of fuels
and production processes. It is a major contributor to the

deterioration of air quality in the atmosphere and may affect

the health of people in the community.

Source: Adapted from Daniel (2016).

As a result of these problems, the current trend in the global business society is
"sustainability"—an issue that companies need to be aware of and focus on due to environmental
degradation and business practices that cause natural imbalance. Consequently, Green Supply
Chain Management (GSCM) focuses on optimizing resources with consideration for the
environment throughout the supply chain—from upstream to downstream to the consumer—
including reuse, recycling, or proper disposal. This approach follows the philosophy of "Earth to
Earth." The GSCM strategy involves many partners such as suppliers, designers, manufacturers,
distributors, shippers, and retailers (Chumpon Monthathipkul, 2010).

However, to support the trend of sustainable supply chain management, in 2018, Brian
Pasco, Executive Director of Client Coverage, Commercial Banking at HSBC Bank—one of the
world’s leading banks—conducted a survey titled Navigator: Now, Next and How for Business,
involving more than 8,500 companies across 34 markets worldwide (Surametee, 2018). The survey
examined how companies are rethinking their supply chain management to be more sustainable,
covering both ethical and environmental aspects in business organizations’ supply chains.

With the aim of achieving financial returns, transparency has become a critical factor in
selecting new suppliers. Nearly 31% of companies’ worldwide plan to drive sustainability changes
in their supply chains over the next three years, focusing on sustainable, ethical, or environmental
improvements. The major motivations include cost optimization (84%), improvement of financial
performance, and increased revenue (both at 84%).

This trend is driven by increasing pressure from customers for companies to make their
raw material sourcing processes more sustainable and transparent. According to the survey,

approximately 80% of a company’s environmental impact lies in its supply chain, indicating that



evidence of green credentials from key suppliers and business partners is a crucial factor in
determining environmental friendliness—affecting both company reputation and performance.
Over 26% of the companies surveyed consider transparency a key criterion when selecting new
suppliers, as consumers want to know the sources of raw materials and how people, animals, and
the environment are treated during the production process.

According to the HSBC survey (Surametee, 2018), investors are also increasing pressure
on companies to disclose their sustainability practices. This is reflected in the survey results, which
show that 85% of companies aim to operate businesses that meet sustainability standards accepted
in the industry or market. Therefore, companies in emerging market countries are strongly
committed to raising the bar on ethical and environmental standards.

More than one in five businesses (21%) in emerging markets plan to raise their standards
further within the next two years, compared to 15% of businesses in developed markets.
Additionally, one-fifth of companies (20%) stated that they have tightened their supply chain
governance policies over the past two years. This reflects an ideal opportunity for businesses to
evaluate their own supply chain networks and manage them for greater sustainability. Doing so will
help businesses remain competitive in increasingly demanding commercial environments.

Some companies have already achieved progress, with 17% of surveyed firms reporting
that they have successfully reduced their environmental impact over the past two years.

Besides sustainability, social responsibility is also essential. In Thailand, in 2020, the
Thaipat Institute assessed the corporate social responsibility direction of entrepreneurs—
collectively termed "sustainability entrepreneurship”"—as a resource for agencies and business
organizations to use as a guideline for promoting entrepreneurship and sustainability. This approach
aims to deliver shared value to stakeholders, including shareholders, employees, customers,
suppliers, local communities, and society as a whole (Pipat, 2020).

1) Investing in employees involves developing their roles beyond being merely a resource,
transforming them into capital for the company. This approach creates incentives for employees to
take on roles that go beyond traditional employee status, enabling them to act as partners or
intrapreneurs who help drive the organization’s growth from within—yet with the flexibility often
associated with working outside the organization. In this model, the business becomes an investor,
allocating resources to employees to support the development of entrepreneurial skills.

2) Delivering shared value to customers involves embedding social responsibility into

business processes (CSR-in-process), which is then reflected in the product itself as CSR-in-



product. This means implementing social responsibility directly into the product. It stems from
adjusting the core business to be more environmentally and socially friendly, which presents an
opportunity for growth in new markets and can become a long-term source of income for the
business.

3 ) Dealing fairly and ethically with suppliers is essential. In 2020, business
competitiveness was no longer measured solely by organizational success. Rather, it became a
competitive advantage derived from a well-regulated supply chain aligned with the organization’s
objectives.

4) Supporting local communities by transitioning from a CSR-after-process model to a
CSR-in-process model through implementing business processes and activities that develop and
strengthen communities to meet sustainable development needs. This includes creating jobs for
local people by providing opportunities for community members to become distributors, retailers,
and service providers in the business chain, as well as developing and delivering products and
services based on the purchasing power of consumers in the local community, which provides
access to products and services for improving quality of life.

5) Valuing ESG investors for greater environmental, social, and governance impact by
providing value to investors through ESG factors. Securities companies (SEC) and Asset
Management Companies introduce outstanding ESG securities as well as develop various financial
products that consider ESG issues as alternatives that allow investors to receive returns comparable
to conventional investments, while also ensuring that these investments help create positive global
impact.

6) Collaborating with local government: businesses that require operational sustainability
need to seek collaboration with relevant government agencies, especially by working with local
administrative organizations where the entity has operating sources or establishments located. This
collaboration should align with the United Nations Sustainable Development Goals, particularly
Goal 17, which addresses partnerships for sustainable development.

From these six directions, it can be seen that social responsibility for sustainability in the
supply chain is important because it can respond to future needs in economic, social, ethical, and
environmental matters. It also ensures that business operations comply with legal and related
regulations, including joining and supporting international principles on sustainable business
practices and creating better economic, social, and environmental impacts. At the same time, these

expectations result from society, as business operations in all phases of supply chain activities cause



economic, social, and environmental impacts, including transportation, material imports,
production, distribution, and usage. Business organizations need to manage and find ways to
improve their economic, social, and environmental performance and corporate governance
throughout the supply chain to benefit both the business itself and stakeholders collectively, as well
as society. Business organizations can develop supply chain sustainability programs to build
relationships with both direct suppliers and sub-tier suppliers, as well as raw material producers,
through various forms of value creation activities that have social, environmental, and ethical
impacts for the best overall benefit (Thaipat Institute, 2015).

However, according to a 2016 report from Oxfam Thailand, "it is a good thing to have
socially responsible businesses, and they will move forward. Businesses must be ethical, and the
business will be sustainable." Thailand's Ethical and Sustainable Business Forum, with
representatives from academic departments, business regulators, and civil society, exchanges ideas
and presents sustainable business trends both globally and in Thailand, including sharing lessons
on the transition from simple business to ethical business. This seminar was organized because of
crises in food production chains and the impacts of business operations that affect stakeholders,
from upstream farmers to downstream consumers, as well as environmental impacts. Cases such as
the fishing boat industry being criticized for slavery or the animal feed industry causing smog
problems in the north are all pressures that cause businesses to adapt.

The seminar began with comments from British Ambassador Mark Kent in Thailand on
how civil society and consumers will increase pressure on businesses to operate ethically and
consider their impacts on the environment and society. This may include global issues such as
climate change, income inequality, and new laws or regulations that enforce sustainability in the
supply chain. Meanwhile, Rachel Wilshaw, Ethical Trade Manager at Oxfam Organization United
Kingdom, mentioned that the foundation of sustainable business spans the economy, society, and
environment. Ethical trading means that retailers, brands, and suppliers take responsibility through
labor practices in the global supply chain. Fair trade is a traditional trading alternative that relies on
manufacturer-supplier partnership systems and business-to-consumer relationships. Finally, from
the perspective of representatives from significant business sectors, Unilever's David Q suggested
that investing in sustainability in the business sector is not a cost increase but should be considered
an investment that results in higher returns than ever before, as determined by the growth rate and
profit margins of sustainability products being up to twice that of conventional products (Prachatai,

2016).



Therefore, in business, what is indispensable are morality and ethics in order to obtain
standard products or services that effectively return investment value fairly to all parties. This also
involves treating trade partners fairly and ethically. This perspective aligns with the research by
Gold, Seuring, and Beske (2010) from the University of Kassel, Germany, who predicted a
fundamental paradigm shift from traditional corporate competition to competition between entire
supply chains. They argued that this transformation would present significant challenges for
organizations attempting to achieve sustainability through enhanced environmental and ethical
awareness across their supply networks.

In summary, the major problem is the paradigm shift from company-level competition to
supply chain competition, which requires sustainability through environmental and ethical
awareness. While previous research has extensively studied Green Supply Chain Management
(GSCM), focusing on- environmental aspects, and Corporate Social Responsibility (CSR),
emphasizing social dimensions separately, there remains a significant research gap in
understanding how these elements can be integrated holistically with ethical practices throughout
the entire supply chain. Furthermore, most existing studies have concentrated on developed
markets, with limited empirical research examining sustainability practices in emerging economies,
particularly in critical sectors like the food industry.

Therefore, the researcher integrates environmental awareness, social responsibility, and
ethical practices throughout the upstream-to-downstream  supply chain, defining this
comprehensive approach as "White Supply Chain Management" (WSCM). This study will address
these research gaps by investigating the effect of White Supply Chain Management on
sustainability performance in Thailand's food industry, providing valuable insights for future
business development planning in emerging markets and contributing to the theoretical framework

of integrated sustainable supply chain management.

1.2 Research Questions

1) What are the components of white supply chain management in the food industry?
2) What drives sustainable performance in the food industry?

3) How does WSCM affect sustainable performance in the food industry?

1.3 Research Objectives



The objectives of this research are as follows.

1) To analyze the validity components of white supply chain management in the Food
Industry.

2) To identify and analyze the key factors or drivers that influence sustainable performance
in the food industry.

3) To study the impact of white supply chain management on the sustainable performance

of the Food Industry.

14 Scope of the Study

1.4.1  Scope of Content

The research on "White Supply Chain Management Model for Sustainable Operational
Efficiency in the Food Industry" is based on three main theoretical foundations: Green Supply
Chain Management Theory, Corporate Social Responsibility Theory, and Ethical Supply Chain
Management Theory. The theoretical integration framework combines these theories into a new
concept called White Supply Chain Management, which applies Color Psychology Theory and
White Ocean Strategy as its foundation. The performance measurement framework in this research

is based on the Triple Bottom Line Theory and Sustainable Operational Performance Theory.

1.4.2  Scope of Population

The population consists of middle to high-level managers in 6,701 food factories. This

number of factories is data as of the end of 2020. (Department of Industrial Works, 2021)

1.4.3  Scope of Time Period

The researcher divided the study period into 3 phases as follows.

Phase 1: Studying basic data — Secondary data were studied by reviewing the literature,
and researching from different sources, both domestic and overseas sources. This phase took 48
months, starting from January 2021 to December 2024.

Phase 2: Collecting quantitative data — Primary data were collected using a questionnaire.

This phase took 5 months, starting from May 2022 to September 2022.
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Phase 3: Data collection, data analysis, and research conclusion took 30 months starting

from August 2022 to February 2025.

1.4.4 Scope of Area
Data collection was conducted from food industry operators in Thailand, providing

valuable insights into the industry.

1.5 Expected Benefits

The implementation of the White Supply Chain Management (WSCM) model is expected
to generate multiple benefits for various stakeholders, including businesses, policymakers, and
academia. These benefits are categorized into practical applications for the food industry,
contributions to sustainable business development, and academic advancements. The expected

outcomes of the study are as follows.

1) Business Applications and Sustainability Enhancement. The WSCM framework
provides a structured approach for businesses in the food industry to optimize their supply chain
operations while upholding ethical, social, and environmental responsibilities. By integrating
sustainability into supply chain practices, companies can enhance their competitive advantage,
ensuring compliance with global standards and strengthening their brand reputation. A sustainable
supply chain also leads to long-term profitability, as businesses can minimize waste, reduce
operational costs, and improve efficiency. Furthermore, the adoption of sustainable supply chain
management mitigates risks associated with environmental regulations and changing consumer
preferences. Companies that proactively implement WSCM principles position themselves as
industry leaders in sustainability, thereby gaining a strategic edge in an increasingly eco-conscious
market.

2) Contributions to Sustainable Business Development. The findings from this research
provide valuable insights into how businesses can balance economic performance with social and
environmental sustainability. By adopting responsible supply chain practices, companies can
reinforce their commitment to corporate social responsibility (CSR), which in turn strengthens
relationships with stakeholders, including consumers, employees, and local communities.
Additionally, this research highlights the importance of Green Supply Chain Management

(GSCM), emphasizing the need for businesses to adopt environmentally friendly initiatives such as
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waste reduction, eco-friendly packaging, and sustainable sourcing. These practices not only reduce
environmental impact but also improve overall operational resilience, ensuring that businesses
remain adaptable to evolving sustainability standards and regulatory requirements. Through the
application of WSCM, organizations can contribute to building a more sustainable and resilient
food industry, fostering long-term economic growth while minimizing negative environmental and
social consequences.

3) Academic and Research Contributions. From an academic perspective, this study
expands the conceptual understanding of White Supply Chain Management by integrating three
key dimensions: Green Supply Chain Management (GSCM), Corporate Social Responsibility
(CSR), and Ethical Supply Chain Management (ESCM). This research offers a new theoretical
framework that bridges the gap between sustainability and supply chain management, providing a
foundation for future studies in this field. Furthermore, the study presents empirical evidence on
the role of social pressure in driving sustainable supply chain practices, which can be explored in
further research on regulatory impacts and market-driven sustainability strategies. Future
researchers can utilize this model to examine its applicability across different industries and
geographical contexts, contributing to the broader academic discourse on sustainability-driven

business strategies.

1.6 Definitions of Terms

In this study, the definitions of terms are as follows.

1. Social pressure means the influence received from the social environment that affects an
organization's operations, causing the organization to adapt its operations to the environment.
Social pressures include natural capital, environmental regulations, customer pressure, and global
competitiveness.

2. Green Supply Chain Management means managing various activities to operate efficiently
while considering environmental impact reduction.

3. Corporate Social Responsibility in Supply Chain Management means managing activities to
operate efficiently by taking into account all stakeholders in business and society.

4. Ethical Supply Chain Management refers to management decisions related to individual
ethics, organizational factors (i.e., organizational culture, compliance, and codes of ethics), and

situational factors.
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5. Sustainability Performance refers to the success of an organization in balancing three
aspects: 1) Economic performance involves generating profits for shareholders. 2) Social
performance emphasizes fair practices toward workers, customers, communities, and localities. 3)

Environmental performance involves environmentally-friendly business practices.



CHAPTER 2

LITERATURE REVIEW

In the subject research “The Model of White Supply Chain Management on Sustainable
performance in Food Industry,” the researcher reviewed the literature and research results as
follows,

2.1 Food Industry Overview

2.2 Theories and Concepts of Green Supply Chain Management

2.3 Theories and Concepts of Corporate Social Responsibility

2.4 Theories and Concepts of code of conduct and ethics

2.5 Theories and Concepts of Colour

2.6 Theories and Concepts of Sustainability Performance

2.7 Theories and Concepts of Social Pressure

2.8 Conceptual Framework Diagram

2.1 Food Industry Overview

2.1.1  Definition and division of food processing industry

The food industry is a large industry comprising many sub-industries. A clear and
comprehensive definition and scope of the food industry can be summarized as follows:

The food industry uses agricultural products, such as crops, livestock, and fisheries, as the
main raw materials for production by using various technologies in the production process to
produce products that are convenient for consumption or to be used in subsequent production. It
also extends the shelf life of plant products, livestock, and fishery products through the process of
primary or intermediate processing into semi-finished goods or downstream finished products. The
scope of the definition of the processed food industry is separate from the food industry overview

as shown in Figure 2.1.
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| Post-harvest Activities Primary Processing Advanced Processing
® Harvest method ® Mill ® Drying
® Packaging ® Pickle ® Use of heat
® Transportation ® Shine ® Canning
® Marketing ® Boiling ® Freezing ready meals
® Drying ® Cuisine

® Refrigeration and

freezing

Figure 2.1 The scope of the definition of the processed food industry is separated from the food
industry overview.

Source: Chulalongkorn University Intellectual Property Institute (2017)

From Figure 2.1, the food industry consists of 3 activity groups: post-harvest
activities, primary/medium processing activities (Semi Process), and advanced processing activities
(Advance Process). All 3 groups differ in the level of technology use and the level of product
processing as follows:

1) Post-harvest activity groups (Post-Harvest) can create less added value for the product
because they use basic technology. The produce may need additional processing before it can be
consumed (except fresh fruits and vegetables).

2)  Primary/medium processing activities group (Semi Process) where products are
processed into a form that is ready to be cooked for consumption, may be decorated or flavored
raw materials to add more value, or have a food preservation process to last longer.

3) Advanced Processing Activities Group (Advance Process) is an activity that uses
technology at a higher level to keep up with consumption. It is the activity that adds the highest

value to food products.

The structure of the food industry is generally divided into 12 sub-sectors under the
classification of food industry groups of the Federation of Thai Industries as follows:
1) Meat and products which consist of products from pork, cattle, buffalo, chicken, duck,

geese, all types of birds, goats, sheep, crocodiles, frogs, turtles, shellfish, eggs, bird's nests, and
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others. The important products in this group are frozen chilled chicken, and finished products from
chicken and pork such as sausages, meatballs, shredded pork, and pork cutlets, etc.

2) Fishery products, which consist of products from freshwater and saltwater animals
such as fish, shrimp, shellfish, crab, squid, crayfish, sea cucumber, jellyfish, etc., including fish
meal for humans. The important products in this group are chilled and frozen shrimp, canned tuna,
dried seafood, and canned seafood, etc.

3) Fresh vegetables, fresh and processed fruits which consist of vegetables and fruits,
both in fresh form, dried and preserved, other processed forms, and fruit and vegetable juices,
including seaweed, onion, fresh garlic, fresh pepper, walnuts, and cashews. The important products
in this group are canned pineapple, pineapple juice, canned vegetables and fruits, dried fruits and
vegetables, and other fruit juices.

4)  Cereals and products that consist of flour and processed flour products. The important
products in this group are rice flour, glutinous rice flour, tapioca, rice noodles, and instant noodles.

5) Spices and seasonings products consisting of garlic, pungent pepper, cardamom,
cloves, cinnamon, nutmeg, coriander seeds, ginger, turmeric, and other spices. Other condiments
include fish sauce, vinegar, chili sauce, ketchup, soy sauce, soybean paste, shrimp paste, instant
curry paste, and MSG.

6) Milk and dairy products consist of fresh milk, ready-to-drink milk, fermented milk,
condensed milk, powdered milk, sweetened condensed milk, yogurt, cream, butter, ice cream, and
dairy-based products, whether from cow's milk or other animals.

7)  Sugar and confectionery products, which consist of raw sugar, granulated sugar,
syrup, sugar cubes, etc., including honey, molasses, candy, and chewing gum.

8) Beverages, which consist of essential products that are non-alcoholic beverages such
as sweetened juices, fruit-flavored waters that are made from water mixed with flavoring agents,
chrysanthemum juice, drinking water, mineral water, ice, soft drinks, electrolyte beverages,
powdered beverages, soy milk, soda, and all alcoholic beverages.

9) Tea, coffee, and cocoa consist of raw coffee beans, roasted coffee, ground coffee,
instant coffee, canned coffee, dried tea leaves, instant tea, canned tea beverages, cocoa beans, cocoa
powder, cocoa beverages, and similar cocoa beverage products, including chocolate.

10) Oils and fats consist of oilseeds such as palm, peanut, soybean, sesame, sunflower

seeds, animal and vegetable fats both raw and processed, etc.
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11) Animal feed consists of the following products: cassava pellets, cassava scraps, and
residues from vegetable oil production such as soybean meal, residues from rice bran oil, fish meal,
bone fragments, and juices from animal and fishery products. Pet food such as canned fish, dog and
cat food, other animal feed produced for retail sale, including straw, chaff, grass, and other forage
Crops.

12) Dietary supplements and others consist of products that are not consumed like normal
food, which are available in liquid form, tablets, capsules, intended for consumption and other
dietary purposes, that cannot be classified into the 11 groups, for example, food mixed into a

homogeneous form, medical food, ready meals that contain a mixture of various raw materials.

The food industry group has food processing factories as the main business group in the
industry (Core Industry). The core industry can be divided according to production and processing

levels as follows:

1) Primary production (Processing Minimally-processed food, Pre-cut, Lightly processed,
Fresh-cut) refers to food that has undergone primary processing such as washing, reducing, slicing,
slicing, gutting or seed removal for convenience in consumption to prevent contamination with the
following processing

- Controlled Atmosphere Storage.

- Post-Harvest Treatment.

- Use clean room technologies such as air curtains and fresh air in the production
line from air filters.

- Protective Microbiological Treatment.

- Non-thermal processing such as high pressure or irradiation.

- Edible Coatings.

2) Intermediate food production and processing
- Production of canned food (Canning) is a method of preserving food by heat (Thermal
Processing) with the principle of packing food in sealed containers (Hermetically Sealed Container)
such as cans, retort pouches, or glass bottles, and then sterilizing by heat using specified
temperature and time to keep food safe from pathogens and microorganisms that cause food
spoilage. The resulting product can be stored at room temperature without deterioration for at least

6-12 months.
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- Packaging: There are 4 types of packaging according to the main materials used in products
such as pulp and paper, plastic, glass, and metal in the food packaging industry. There are two types
of metal materials used, which are tin-plated steel and aluminum.

- Freezing (Frozen Food) is a process of food processing to preserve food (Food
Preservation) by reducing the temperature of the food to below -18 degrees Celsius, causing the
water in the food to turn into ice. It is a process of preserving food that stays fresh and maintains
food quality better than other food preservation methods. Frozen food products come in a wide
variety of forms and work well with almost any kind of food such as vegetables, fruits, meat, or
cooked food (Cooking) for ready-to-cat food such as dim sum and processed chicken products.
Freezing can be combined with other food processing methods such as pasteurization,
concentration, food irradiation, or fermentation to extend the shelf life of food.

- Thermal processing is the preservation of food by using heat to destroy microorganisms
and enzymes that cause deterioration, especially pathogenic microorganisms, toxins, parasites, and
various kinds of insects that cause harm to consumers. Heat-processed food in sealed containers

can prevent microbial contamination and maintain food quality.

3) Advanced food production and processing
- Ohmic heating process is heating by passing an alternating current at a frequency of 50-
60 Hz through a conductive food. The electric current causes the food cells to vibrate and rub
against each other, heating up quickly and evenly within a piece of food. Ohmic heating is applied
to heat food for various purposes such as pasteurization or thawing frozen food.

- Microwave heating.

- High-pressure processing is a food preservation technique without heat. It can kill germs
but not destroy nutrients by using high pressure to kill microorganisms.

- Extending the shelf life of food products by using pulsed electric field treatment (PEF)
techniques, such as in the production of ready-to-eat avocado dips (guacamole) in the United States,
or using ALSTOM's Hyperbar to produce ham slices in Spain, which can extend the life of ham
from 3 weeks to 8 weeks, etc.

- Ultrasound Treatment refers to sound waves with frequencies higher than 20 KHz and up
to an unspecified extent, which is a frequency that is too high for the human auditory nerve to hear.
The average human ear typically hears sounds as high as about 15 KHz. Ultrasonic bands are used

in the food industry for both quality measurement and for use in food processing such as sonication
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and emulsification for the destruction of microbial cells, mold, yeast, and bacteria to extend the
shelf life of food, which may be used together with other techniques such as thermal processing
and high pressure. In addition, ultrasonic waves are also used for cleaning raw materials such as
vegetables, fruits, and herbs by vibrating water at high frequencies so that dirt will come off more
easily.

- Superecritical Fluid Extraction (SFE) is an extraction technique/method that uses a substance
under supercritical temperature and pressure. The substance has the properties of permeating solids
like a gas while maintaining solubility like a liquid. It is widely used in the food and pharmaceutical
industries to extract substances such as flavoring agents, coloring agents, essential oils, caffeine,
vitamins, and cholesterol.

- Superheated Steam Drying (SSD) is a food processing process using steam at a temperature
above the saturated steam temperature at a specified pressure suitable for drying food that needs to
maintain nutritional value and have beautiful color, appetizing appearance, without being pale, and
good texture, especially for vegetables, fruits, and herbs.

2.1.2 Demand and Supply Chain of the Food Processing Industry
The supply chain of the processed food industry is divided into upstream industries,

midstream and downstream. It can be summarized as shown in figure 2.2.

The flow of raw materials, goods and services

The flow of return product
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Figure 2.2 Supply chain structure of the processed food industry.
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In the upstream industry, it was found that farmers still lack knowledge and understanding
of good management systems and also lack appropriate modern technology, lack confidence in
production systems, lack production quality and food safety standards, and face high production
costs.

In the midstream industry, it was found that processing is still an intermediate process that
has some degree of added value. Entrepreneurs in the industry need support on how to increase the
quality of agricultural raw materials, agricultural management to reduce production costs (Smart
Farm and Logistics systems), promotion, and developing production quality to meet food safety
standards.

Most of the entrepreneurs in the processed food industry lack knowledge and
understanding of good management systems, applying modern science to the production process,
lack technology transfer from government agencies, and face suppliers' lack of efficient logistics,
resulting in high costs.

In the downstream industry, it was found that exporting processed food products to world
markets still needs development in terms of promotion and development of production quality to
meet food safety standards, development of a canned food inspection system with various raw
material ingredients, determination and development of marketing channels, and brand
development or the national food brand (Product of Thailand).

The processed food industry needs to analyze the demand and supply according to the
nature of each product category because each type of processed food has upstream, midstream, and
downstream industries that are different according to the context of raw materials. This is shown
as an example of the seafood processing industry supply chain in Figure 2.3 and the sugar industry

supply chain in Figure 2.4.
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Natural catch | | Grow plants Import
| & ] L. & ] L o Industry
Wharf/Raft
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Figure 2.3 The supply chain of the seafood processing industry.
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Source: Industrial Cooperation Development Project with Neighboring Countries (n.d.)
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Figure 2.4 The supply chain of the Sugar Industry.

Source: Annual reports of sugar companies listed on the stock exchange (2017)

The Electronic Transactions Development Agency (ETDA) estimated that the value of the

Thai e-commerce business would experience significant growth in 2020, reaching 4.9 trillion baht

compared to 4.0 trillion baht in 2019. This value was classified according to different business

types, with the highest value attributed to the retail and wholesale sector (1.9 trillion baht), followed

by the accommodation service business (1.1 trillion baht), and the manufacturing industry (500

million baht), as depicted in Figure 2.3.

2.2 Theories and Concepts of Green Supply Chain Management

2.2.1

The Meaning of Green Supply Chain Management

Green Supply Chain Management has the following definitions:

Green Supply Chain Management refers to an innovative approach to supply chain

management, including purchasing, under consideration in an environmental context (Green,

Morton, & New,

1996).
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Green Supply Chain Management refers to environmental supply chain management,
which consists of participating in various activities related to purchasing, including reduction,
recycling, reuse, and the substitution of materials (Narasimhan & Carter, 1998).

Green Supply Chain Management is supply chain management in terms of reducing the
environmental impacts arising from activities throughout the supply chain from the source and the
process of procurement of raw materials, product and service design, production processes,
services, internal and external transportation processes, consumption, as well as management
throughout the life cycle of the product and other factors of production (Figure 2.5). It must achieve
important objectives for enhancing the efficiency of activities throughout the supply chain,
reduction of logistics costs, and the ability to respond to consumers in a timely, quality, and reliable
manner (Bureau of Logistics DPIM, 2015).

Therefore, Green Supply Chain Management means managing all activities to operate
efficiently while reducing environmental impact throughout the supply chain from the source and
the process of procurement of raw materials, product and service design, production processes, and

services until products and services reach the customer.

‘ "5' Green Supply Chain i \U/X%Xw’ a
‘-O. ! - Logistics Management - ‘?’H%ﬁ;ﬂd@—ﬁ
\{ (G=SCLM) ,,Zﬂuﬁ_.»s‘_._ﬁ

Environmental Supply Chain Logistics Management
Management

Figure 2.5 Concept of green supply chain management

Source: Logistics DPIM (2015)
2.2.2 Components of Green Supply Chain Management

The Logistics Bureau of the Department of Primary Industries and Mines has divided the
components of green supply chain activities as follows (Bureau of Logistics DPIM, 2015).

1) Green Design means designing products that take into account the environmental
impact. It takes into account the entire life cycle from raw material procurement, production,
selection of appropriate energy and technology, packaging, transportation, use, and end-of-life

handling.
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2) Green Supply means purchasing and hiring services that have less impact on the
environment than regular products and services that perform the same function.

3) Green Manufacturing refers to the production of products and services that are
environmentally and socially responsible, with a focus on global sustainability. This approach
applies green technologies to improve or modify production processes and products, enabling
efficient use of raw materials, energy, and natural resources while minimizing or eliminating waste.
Green Manufacturing consists of three interconnected components:

- Green Factory means the management, planning system, and maintenance of the factory's
production from procurement, storage, inventory, production, distribution, and staff care with
participation in social responsibility and environment.

- Green Product (Green Product/Service) refers to products and processes that are
environmentally friendly from the production process until they become finished products.

- Green Packaging means designing and creating packaging for products made from
environmentally friendly raw materials, recycled raw materials, or natural raw materials.

4) Green Marketing means marketing campaigns and environmental marketing strategies
that help to develop consumer organizations and trade opportunities between competitors.

5) Green Consumption means considering purchasing options, products, consumption,
products, and services, taking into account the possible impact on the environment to minimize it
or to have no environmental impact at all.

6) Green Transportation/Distribution means the development of transportation to minimize
greenhouse gas emissions, whether it is transportation between establishments or movement within
the establishment. It includes reducing energy consumption and times that may impact the
environment.

7) Green Communication means a communication channel between each involved part of
the supply chain with minimal impact on the environment, such as communication via electronic
channels instead of using paper.

8) Green Reverse Logistics refers to the logistics of the customer when receiving damaged
goods or products that are not up to standard and expired products which will return back through
the process for reproduction or recycling processing, such as:

- Reduce the number of raw materials used (Reduce) to reduce the number of raw materials
used that do not create value, reduce the number of resources that will be required, or reduce the

waste caused by using raw materials that exceed requirements.
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- Reuse is the use of raw materials that can still be used over and over again to reduce the
use of new items.

- Recycle is to bring raw materials, materials, or products that are not used to be processed
into new products.

- Repair and correction (Repair) are to repair or modify the raw material or faulty material
to bring it back and use it again.

- Rethink is rethinking and creating ideas from the original that causes problems or waste.

- Refuse is to avoid and refuse to use raw materials that cause negative effects on the
environment in production, transportation, packaging, and recycling.

Sarkis Joseph also share the following components of supply chain management (Sarkis,
2013).

1) Green supplier and vendor management is a dimension that focuses on the purchasing
function (Purchasing) and procurement (Procurement) within the organization as the functional
scope of the upstream within the supply chain. This will be an activity for managing and building
relationships. with suppliers from selection of green suppliers, green supplier performance
measurement and benchmarking, until green supplier development.

2) Internal green operations management is to provide green operations within the
organization such as the implementation of a lean green system (Lean and Green), Total Quality
Environmental Management (TQEM), inventory management (Inventory Management), material
substitution and process modifications, and internal closed loop operations (Internal Closed Loop
Operations).

3) Green logistics is a logistics operation that considers the environment, from strategic
logistics network design, transportation, and delivery (Transportation and delivery management) to
green warehousing and green packaging.

4) Reverse logistics helps organizations create markets and provide a way to source
materials and products that are environmentally supportive such as reclaim, reuse, remanufacture,

and recycle.

2.2.3 Research related to green supply chain management

In 2005, Hervani, Helms, and Sarkis had the concept of a study entitled "Performance
measurement for green supply chain management" to provide an overview of various issues which

are related to_green supply chain management performance measurement by collecting data from
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experiences, case studies, and literature related to the measurement of efficiency in the
environmental supply chain. The study results provide an integrated framework for designing and
evaluating green supply chain management tools, and the framework found that operations under
green supply chain management will include: External pressures, Internal controls, Environmental
performance indicators, design of green supply chain management (Designing a GSCM/PMS), and

tools (Tools) as shown in Figure 2.6.

External Internal
Pressures  Controls

-

Metrics and
Measures Implementation

and Operation.—— Results
(D}cS:sCi;:[l/PMS ———p| of GSCM/PMS

Tools

Figure 2.6 Components of green supply chain management

Source: Hervani et al. (2005).

In 2008, Green Supply Chain Management became a proactive method used to improve
the efficiency of environmental processes and make products accepted according to the
requirements of environmental regulations and has presented various methods for implementing
green supply chain management. However, these presented methods have not been validated for
accuracy and reliability. Therefore, Hsu and Hu (2008) have been interested in the study of "Green
supply chain management in the electronic industry" to verify consistency with factor analysis and
fuzzy analytic hierarchy process method to prioritize GSCM implementation, as shown in Figure
2.7. The research results found that the electronics industry will focus on the efficiency of supplier
management as a critical role in implementing green supply chain management and focus on
building an environmental database. Most importantly, it has the support of top management (Hsu

& Hu, 2008).
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Figure 2.7 GSCM Implementation Priorities

Source: Hsu and Hu (2008).

In 2019, Sibel Yildiz'Cankaya and Bulent Sezen studied "Effects of Green Supply Chain
Management Practices on Sustainability Performance" to explore the impact of eight dimensions
of green supply chain management: green purchasing, green manufacturing, green distribution,
green packaging, green marketing, environmental education, internal environmental management,
and investment recovery on the three dimensions of sustainability, which are economic,
environmental, and social, as shown in Figure 2.8. The research method started with a factory
survey, face-to-face interviews, and e-mail to collect information from companies and
manufacturers in Turkey. The hypothesis was tested using structural equation modeling. The eight
dimensions of green supply chain management, except for green procurement, will affect at least

one dimension of sustainability performance.
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Figure 2.8 Relationship between Green Supply Chain Management and Sustainability
Performance

Source: Cankaya and Sezen (2019)

In addition to Turkey, Southeast Asian countries such as Vietnam have also shown interest
in green supply chain management. The emergence of environmentally conscious societies has
compelled organizations to enhance their social responsibility and implement green supply chain
management in their business operations to reduce environmental problems. In this context, Thi
Tam Le (2020) conducted a study titled "The effect of green supply chain management practices
on sustainability performance in Vietnamese construction materials manufacturing enterprises,"
which aimed to examine the relationship between GSCM practices and sustainable performance in
Vietnamese building materials companies. Data were collected from a sample of 218 manufacturers
of construction materials and examined the impact of GSCM components on the company's
performance, including the economy, environment, and society, using structural equation models.
Studies have shown that green design and green production positively and significantly impact the
economy, society, and environment. In contrast, green purchasing affects economic and social

efficiency, but it does not influence environmental performance, as shown in Figure 2.9.
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Figure 2.9 The influent level of GSCM practices to sustainable performance

Source: Le (2020)

Shaikh, Shahbaz, and Odhano (2020) emphasized the importance of sustainability and
ecological considerations in supply chain management processes. They conducted a review of
Green Supply Chain Management (GSCM) practices to study the impact of green supply chains on
environmental = performance. The study considered various aspects, including internal
environmental management and sustainable supply chain management involving suppliers and
customers, as well as environmentally conscious product and process designs. Using case studies
from four major companies, their results showed that organizations implementing green supply
chain management achieved better environmental performance, albeit with additional costs.
However, the study also found that implementing green supply chain management increased
customer satisfaction and attracted more customers.

In addition, Sugandini, Muafi, Susilowati, Siswanti, and Syaftri (2020) focused on green
supply chain management in SMEs, thus studying "Green Supply Chain Management and Green
Marketing Strategy on Green Purchase Intention: SMEs Cases" with the objective of analyzing
Green Supply Chain Management (GSCM) and Green Marketing Strategy (GMS) which affect
Green Purchase Intention (GPI). However, this research focuses exclusively on handicrafts in
Yogyakarta, Indonesia. In this study, primary data were obtained from questionnaires collected by
purposive sampling. SMEs selected must operate in an environmentally friendly manner and

consumers who have previously purchased green products. The data were then analyzed using
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Structural Equation Modeling. Green supply chain management affects green marketing strategy,

and green marketing strategy affects green purchasing intent.
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Figure 2.10 Green Supply Chain Management Affects Green Marketing Strategy

And green marketing strategies affect green purchasing intent.

Source: Sugandini et al. (2020).




Table 2.1 The Latent Variable summary table that is used for the green supply chain management.

Author (s) Year Green Green Green Green Green Green Green Customer Environmental Internal Investment
Purchasing Design Manufacturing Distribution Packaging Marketing Cooperation Education Environmental Recovery
Management
Hervani et al. 2005 X X X X X X
Hsu and Hu 2008 X X
Sarkis 2013 X X X
Bureau of Logistics DPIM 2015 X X X X X
Cankaya and Sezen 2018 X X X
Shaikh et al. 2020 X X
Le 2020 X X X X
Sugandini et al. 2020 X X X




Table 2.2 Definitions of Latent variables of Green Supply Chain Management

Latent Variable

Literature Support

Definitions

Observe Variable

Hervani et al. (2005)

purchasing environmentally sound

materials/products

GP1: Purchasing environmentally sound materials/products

GP2: Certifying suppliers

Hsu and Hu (2008) Establishing environmental requirements | GP3: Organizations make available to their customers/suppliers their
for purchasing items sustainability purchasing policy, goals, and future targets via open
days.
Green Purchasing
GP4: Supplier environmental audit and assessments
GP2: Requiring suppliers to undertake independent environmental
certification
GP1: Establishing environmental requirements for purchasing items
Sarkis (2013) Engage suppliers in design for GP1,2: Green supplier selection
environment product/process-innovation-| GP4: Green supplier performance measurement and benchmarking
Hsu and Hu (2008) It is a production that meets GM 1: Establish an environmental risk management system for
environmental conditions. (such as GSCM
Green Manufacturing
WEEE, RoHS and EuP). GM2: Establish an environmental database of products
Sarkis (2013) environmentally benign manufacturing GM3: environmentally benign manufacturing
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Latent Variable

Literature Support

Definitions

Observe Variable

Bureau of Logistics DPIM

(2015)

Producing and services are eco friendly

and society

GM3: Green Product/Service: There are production processes that
are environmentally friendly.

GM4: Green Packaging: Designing and creating packaging for
products made from environmentally friendly raw materials, recycled

raw materials, or natural materials

Green Distribution

Bureau of Logistics DPIM
(2015)

The development of diffusion to reduce
greenhouse gas emissions to a minimum,
including reducing energy consumption
and time that may affect the

environment.

GD1: There is a development of transportation to reduce greenhouse
gas emissions to @ minimum.
GD2: There is a reduction in energy consumption and time that may

affect the environment.

Cankaya and Sezen (2018)

Reduce or eliminate waste and damage
to the environment during product

distribution

GD2: Reduce/eliminate environmental damages and wastes during

shipment

Le (2020)

Green distribution can be defined as
coordination for green packaging with
customers, upgrading freight logistics
and transportation systems, or tracking
and monitoring emissions in distributing

products

GD3: Coordination with customers for green packaging
GD2: Reform logistics and transportation systems

GD1: Track and monitor emissions caused in distributing products
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Latent Variable

Literature Support

Definitions

Observe Variable

Internal Environmental

Management

Sarkis (2013)

Operate with environmental
considerations in the organization such
as Lean and Green, Total Quality
Environmental Management (TQEM),
Inventory Management, Renewable Raw
Materials and Material Substitution and
Process Modifications and Internal

Closed Loop Operations

IEM1: There are green operations within the organization such as
Lean and Green, Total Quality Environmental Management: TQEM,
Inventory Management, Material Substitution and Process

Modifications and Internal Closed Loop Operations

Bureau of Logistics DPIM

(2015)

Management, system planning and
maintenance of the factory by
participating in social and environmental

responsibility.

IEM2: Communication transaction through internet instead of

documentation

Cankaya and Sezen (2018)

The company has environmental

objectives and policies.

IEM3: Upper and mid-level managers cooperate in supporting

environmental practices.

Investment Recovery

Sarkis (2013)

In order to help organizations build
markets and have supply channels for
the various materials and products that

go through the various environmentally

IR1: Raw material and supplier’s products supported environment by

“Re’s” (reclaim, reuse, remanufacture, recycle)
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Latent Variable

Literature Support

Definitions

Observe Variable

supportive “Re’s” (reclaim, reuse,

remanufacture, recycle)

Bureau of Logistics DPIM

(2015)

Logisties operations from customers to
receive damaged goods, non-standard
products, expired products, returns

through the process to be reused.

IR2: Establishing a recycling system for used and defective products

Cankaya and Sezen (2018)

Investment recovery is a traditional
business practice where excess
iventories/materials or the scrap/used

materials are resold

IR3: Investment recovery (sale) of excess inventories/materials
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Figure 2.11 Composition of GSCM

2.3 Theories and Concepts of Corporate Social Responsibility in Supply Chain

Management

2.3.1 Definition of Corporate Social Responsibility

Corporate Social Responsibility (CSR) has been mentioned since the 1950s. In 1958, Theodore
Levitt mentioned two corporate social responsibilities: (1) to engage in face-to-face civility such as honesty
and good faith and (2) to seek material gain. After World War II, CSR became more and more known, and
in the 1960s, academic circles began to focus on saying that "CSR was defined as seriously considering the
impact of the company's actions on society." It is an important duty for executives to make decisions to
protect society at the same time and protect their interests, and it is done voluntarily (Carroll, 2016).

Vytopil (2015) later defined it as "Corporate Social Responsibility," a corporate social
responsibility that should not only be profitable.

In Thailand, there is an organization defined by the ThaiCSR Community as "Corporate Social
Responsibility (CSR)" meaning corporate social and environmental responsibility. It operates under ethical
principles and good management by being responsible for society and the environment both inside and
outside the organization, leading to sustainable development (ThaiCSR Community, n.d.).

ThaiCSR Network (2012) has defined "Corporate Social Responsibility (CSR)" as the

implementation of internal and external activities which takes into account the social impact both within the
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organization and at the near and far levels by using resources available in the organization or resources from
outside the organization to make them live together in normal society.

Thaipat Institute is an organization that researches CSR in Thailand, establishing the meaning of
CSR as "Corporate Governance," which means corporate governance to advance efficiency with the
conditions of accuracy, transparency, and good ethics with consideration for stakeholders in business and

society as a whole (Office of Public Development Commission [OPDC], 2009).

2.3.2 Components of Corporate Social Responsibility

Carroll (2016) divided Corporate Social Responsibility (CSR) into four parts, modeled as a
pyramid, as shown in Figure 2.12. Carroll also conducted a research study by examining the four
components of the structure with a sample of 241 managers. The result found that each component was
weighted as follows: economic = 3.5; legal = 2.54; ethical = 2.22; and discretionary/philanthropic = 1.30.
Later research supported that Aupperle's instrument measuring CSR using Carroll's four categories was

valid and useful.

Be a good corporate citizen Desired by society

Philanthropic
Responsibilities

R I e

Do what is jost and fair

Kxpected by society
Avoid harm . R

Ethical
Responsibilities

Obey laws &
Regulations
by xociety

[ |(i(1.l'.r_\'

: profitable Required M
Economic Responsibilities

Figure 2.12 Carroll’s pyramid of CSR

Source: Carroll (2016)

From Figure 2.12, the four components of Corporate Social Responsibility are as follows:
1) Economic responsibility refers to the obligation of maintaining profitability to motivate business

owners and shareholders to continue their operations with sufficient resources. This is a fundamental



36

condition for business survival. From society's perspective, business organizations are institutions that
produce and distribute products or services to meet customer needs. Therefore, it is expected that
organizations generate profits for stakeholders to benefit from the business.

Profit is essential as it serves as a return on investment for investors and owners. Additionally,
profits can be used to expand investments. As a result, almost every economy worldwide emphasizes the
responsibility of profitability. Business organizations focus on financial performance metrics such as
income (revenues), investment efficiency (cost-effectiveness), investments, marketing strategies, and
operations.

Companies that fail to achieve financial or economic success often face dissolution and are
considered socially irresponsible. Thus, economic responsibility is a fundamental requirement for all
businesses.

2) Legal responsibilities are responsibilities that reflect the "codified ethics" view of society, which
is the basis for fair business conduct following the laws established by governments. Business organizations
must comply with the following laws:

- Perform duties in accordance with federal laws

- Follow local regulations

- Behave as a citizen as required by law

- Comply with legal obligations that have been contracted with stakeholders

3) Ethical responsibilities: Most societies' normative expectations consider laws to be necessary
but not sufficient. In addition to what laws and regulations require, society expects businesses to operate
and conduct their businesses ethically. The ethical responsibility of business organizations shows that the
organization agrees to follow norms and standards without any applicable law. Another aspect of the ethical
expectation is that businesses will operate their businesses in a fair manner even if the law does not provide
advice or guidance. Therefore, ethical responsibility means activities where the organization fulfills
society's expectations without the law. The goal of expectation is that businesses are responsible and
responsive to norms, standards, values, principles, and expectations about honesty with consumers,
employees, and communities. These are some examples of ethical responsibilities:

- Run a business to be consistent with social expectations (expectations of societal mores)
and ethical norms.

- Recognize and respect new or evolving ethical/moral norms adopted by society.

- Prevent ethical norms from being compromised in order to achieve business goals.

- Be good corporate citizens by doing what is expected morally or ethically.
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- Run a business with honesty beyond those required by law (recognizing that business
integrity and ethical behavior go beyond mere compliance with laws and regulations).
- Follow good moral principles.

4) Humanitarian responsibility (Philanthropic responsibilities) is merit-making or voluntary social
volunteer activity. It is an action that society does not expect. It is an act of the business organization's desire
to give back to society in order to demonstrate good citizenship. To achieve this humanitarian responsibility,
companies have various activities such as gifts of monetary resources, product and service donations,
employee volunteers (volunteerism by employees and management), community development, and other
contributions with the community or stakeholders (any other discretionary contribution to the community
or stakeholder groups that make up the community).

However, the elements of Corporate Social Responsibility can also be categorized according to the
concept of Porter and Kramer (2006), which are detailed below (Noknoi, 2015).

1) Social responsibility based on an ethical perspective (Moral Obligation) is a call for the
organization to behave well by acting in accordance with the laws, rules, and regulations of society strictly,
and it is the main view that most organizations adopt.

2) Social responsibility from a sustainability perspective (Sustainability) is a responsibility for
corporate social responsibility as part of the environment and community. This is what the organization tries
to achieve in the long term by avoiding harmful behaviors or destroying the natural environment. It is a
measure of the success of the organization's outcomes from economic, social, and environmental aspects. It
is also known as "Triple Bottom Line," which means that managers should manage with transparency, fair
employment, and respect for human rights. The organization must try to use natural resources as efficiently
as possible and fully contribute to the conservation of the natural environment.

3) Social responsibility based on a consensus perspective on business operations (License to
Operate) is derived from the idea that "The organization can operate its business only with consent, both
official and informal, from government, community, and all stakeholders." This viewpoint is the most likely
approach because it directs the organization to find issues that affect all stakeholders and then decide to do
activities in a direction that does not cause the stakeholders to oppose. The organization should realize the
importance of the opinions and understand various issues with all stakeholders.

4) Corporate social responsibility from the perspective of the organization's image (Reputation):
social responsibility will enhance the organization's image, strengthen the brand, increase employee morale,
and increase the share value of the organization. Some organizations undertake CSR activities to guarantee

that society will reduce criticism and resistance. If the organization is faced with a critical situation that
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creates suspicion from society in the future, CSR activities are invested for long-term interests. Porter and
Kramer (2006) see that organizations benefit very little from this view and also pay attention to the feelings,
opinions, and satisfaction of people outside the organization. Therefore, social responsibility activities will

not be able to benefit the organization and society as a whole.

2.3.3 Corporate Social Responsibility in Supply Chain Management

Being responsible for suppliers is a very important issue in modern times because society expects
from organizations and companies that they should be aware of business cooperation with suppliers that
have morals and ethics towards employees with regard to society and the environment. In order to control
this, it is also forcing other companies to do business by developing themselves as well (Boyd et al., 2007).
Otherwise, if there is a bad effect from using a supplier who is not health conscious and safe in employees'
work regardless of the environment, when such cases occur, a negative image will reflect back on the parent
company as the employer.

Considering corporate social responsibility in supply chain management can help organizations
identify risks associated with workplace conditions, labor practices, employee health, environmental
impacts, and security (Carter & Jennings, 2002). These aspects comprise multiple factors that exist within
each organization. This will help the organization know the status and weaknesses that need to be improved
and develop processes to be more efficient. Also, reducing risk is the primary motivator of supply chain
CSR management for businesses in developed countries. The main things that need to be kept in mind are
maintaining a level of product safety and product quality (maintenance of product safety and quality) and
maintaining brand reputation (Asia-Pacific Economic Cooperation, 2007).

Importers and distributors of consumer goods must be sure to buy from reputable and reliable
suppliers. Measuring performance by systematically analyzing the causes of practices deviating from
recognized standardized guidelines is imperative and commonly used. Several studies have shown the need
for assurance that stakeholders must understand the relationship between CSR, risk, and quality assurance
and meeting business goals (Asia-Pacific Economic Cooperation, 2007).

Indicators for applying CSR to supply chain management

All indicators rely on various factors that directly affect the organization, and those indicators must
be practical to implement and standardize organizational processes (Hutchins & Sutherland, 2008). The

indicators consist of the following:
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1) Labor equity provides a measure that can explain the compensation allocation of workers in the
organization. This measure uses the mean labor cost per hour with compensation (converted by the hour) of
the employees who received the most wages. If the ratio is closer to 1, it means that there is more fair
allocation of compensation in the company.

2) Health care is used to identify the role of organizations in providing and supporting health care
for both workers and their families.

3) Safety is used to describe the workplace's safety within the organization. This measure is more
demanding along with social sustainability. This means whole working days ratio is divided by the total
working days (per employee).

4) Donation (philanthropy): the funds used for donation must be proportionate between the
contribution measurement and market capitalization portions. The donation must not exceed the number of
funds available. Such preliminary indicators are the starting point for organizational assessment. This is
very important for a supply chain business.

In Thailand, the Stock Exchange of Thailand realizes the importance of a sustainable capital market
to develop the quality of listed companies to have good corporate governance and corporate social
responsibility to provide businesses with economic growth and balanced social and environmental
development. Therefore, the Management Approach report is prepared, which consists of (Stock Exchange
of Thailand [SET], 2019):

1) Economic operations performance and economic dimension of sustainability: It emphasizes the
entity's impact on the stakeholders' economic conditions and local, national, and global economy levels.
Economic indicators represent the flow or movement of capital between stakeholders and the main
economic impact of the enterprise on society through disclosure of information according to management
guidelines, economic performance guidelines, marketing, and indirect economic impact.

2) Environmental and safety operations, environmental and safety management policy,
environmental management processes, restoration of ecosystems or degraded nature due to investment, and
implementation of waste and waste management processes for useful product and service characteristics: It
is valuable to consumers, society, and the environment. The environmental dimension of sustainability
emphasizes the impact of the entity on living and inanimate natural systems, including ecology, soil, air,
and water. Environmental indicators cover operations related to inputs (e.g., materials, energy, water) and
productivity (e.g., emissions, waste, effluents). They also cover operations related to biodiversity,
environmental regulations, and other related information, such as environmental costs and the impact of

products and services. It is imperative that the organization discloses an overall environmental management
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approach that includes materials, energy, water, biodiversity, emissions, effluents, wastewater, goods,
services, transportation, compliance with regulations, etc.

3) Social operations are labor and employee management policy, work welfare development, and
training to promote and develop communities and society surrounding the location of the business. The
sustainability dimension emphasizes the impact of the entity on the social system in which the business
operates. Social performance indicators should define labor performance, human rights, society, and product

responsibility perspectives.

2.3.4 Research work on Corporate Social Responsibility in Supply Chain Management

In2006, the food industry was exposed to risks related to CSR issues in the supply chain. Maloni
and Brown (2006) studied “Corporate Social Responsibility in the Supply Chain: An Application in the
Food Industry” under a specific framework (Unique) of CSR in the food industry. This includes animal
welfare, biotechnology, environment, fair trade, health and safety, labor, and human rights, as shown in

Figure 2.13. Finally, this framework is applied to formulate strategies and practices in the supply chain.
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Figure 2.13 Dimensions of CSR in the Food Supply Chain.

Source: Maloni and Brown (2006)

Urbaniak (2015) studied "The role of the concept of corporate social responsibility in building
relationships in the supply chain" to define concepts and identify critical elements of CSR in building supply
chain partnerships for multinational companies (Multinational Companies). Analysis results show that
buyers often have detailed ethical standards for suppliers. There are manuals such as supply chain CSR
deployment guidebook, purchasing guidelines, and supplier sustainability program manual to guide

suppliers to follow, and finally, supply chain social responsibility programs and supply chain CSR checklist
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to control supplier performance. The requirements for suppliers to implement the CSR concept are shown

in the table.

Table 2.3 The requirements for suppliers to implement the CSR concept

Criteria Specific requirements
Quality assurance of Ensuring the safety of products and processes through implementing management
products and processes systems (quality, environment, occupational health and safety, information

security, security in the supply chain).

Supplier’s capacity Ensuring adequate infrastructure capacities (research and development,
production and maintenance, transportation and warehousing, maintenance, IT
equipment).

Ensuring a stable legal and financial situation and disseminating reliable
information (such as annual financial reports, new shares/bonds, changes in the
ownership structure).

Ensuring information security (protection of IT systems, preventing the
disclosure of information about the company/employees/customers).

Implementation of elements of risk management and business continuity system.

Environmental protection Supervision of hazardous chemicals in the composition of the product.
Elimination of harmful substances from production processes through the use of
no heavy metals (such as cadmium, mercury, hexavalent chromium, and lead),
and hazardous organic compounds (such as asbestos, and benzene).

Minimizing environmental pollution (water, earth, air).

Promoting the reduction of greenhouse gases.

Analyzes of life-cycle assessment and the use of eco-labels.

Reducing the weight of the product and its packaging.

Fair trading Building relationships with customers and suppliers on the basis of fair
partnership (with the principle of win-win).

Preventing corruption and bribery.

Preventing abuse of privileged position.

Do not take trade relations with countries under embargo and the political-
economic restrictions.

Prevention of unfair competition

Respect for intellectual property rights.

Ensuring safe work Ensuring safe workplaces (sites, equipment, staff and equipment).

conditions Promoting the health and safety
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Criteria Specific requirements

Prevention of occupational accidents and diseases.

The appropriate response to accidents and breakdowns.

Respect for human rights No use of forced labor.

Respect for human rights.

Child Labor Avoidance

The prohibition of discrimination (based on race, religion, age, nationality, social

or ethnic origin, sexual orientation, gender, political affiliation, disability).

Compliance with payroll obligations to employees.

Source: Urbaniak (2015)

Younus et al. (2016) applied corporate social responsibility principles to supply chain management
to examine their impact and conducted a literature review. Their study found that supply chain management
is a process comprising interconnected functions and activities, including internal and external
transportation management, warchouse management, inventory management, acquisition management,
logistics service provider management, resource management, packaging and assembly, and customer
services. These processes can be formulated into two parts: forward flow and reverse flow. The supply chain
management process and the principles of Corporate Social Responsibility are as follows:

1) Corporate responsibility (Organizational Responsibilities)
2) Ethical Responsibilities
3) Environmental responsibility
4) Practices of human rights and working conditions
5) Practices of occupational health and safety
6) Humanitarian responsibility (Philanthropic responsibilities)
7) Economic responsibilities
From the literature review, Younus et al. (2016) proposed the research framework as shown in

Figure 2.14.
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Organizational Responsibilities

Ethical Responsibilities

Environmental Responsibilities

Practices of human rights and Supply Chain
working condition

Practices of occupational health

and safety

Philanthropic Responsibilities

Economical Responsibilities

Figure 2.14 CSR research framework affecting the supply chain

Source: Younus et al. (2016).

In 2017, Abdul Hakim et al. studied "Social Responsibility in Global Supply Chain: Research Trend

from 1999 to 2014" with the aim of observing the social responsibility research trend within the supply

chain by using a systematic review method consisting of 5 steps:

D

Search for research by keywords from three most prominent databases: Springer Link, Science

Direct, and Emerald.

2)
3)
4)
5)

Screen by the title of the researcher's article.
Read the abstract carefully.
Separate articles related to supply chain performance

Obtained 104 research articles to be considered

The results revealed CSR research trends in the supply chain and categorized CSR into three

dimensions: Economic Dimension, Social Dimension, and Environmental Dimension.



Table 2.4 The Latent Variable Summary Table that is used for Corporate Social Responsibility.

Labor Moral License to human
Author (s) Year Health Safety | Philanthropy Sustainability Reputation | Economic Legality Ethic Organization Social
Equity Obligation Operate rights
Porter and Kramer 2006 X X X X
Maloni and Brown 2006 X X X X X X X X
Hutchins and
2008 X X X X
Sutherland
Urbaniak 2015 X X X X X
Carroll 2016 X X
Younus et al. 2016 X X X X X
Abdul Hakim et al. 2017 X X
Stock Exchange of
2019 X X X
Thailand

Table 2.5 Definitions of Latent variables of Corporate Social Responsibility

Latent Variable

Safety Responsibilities

Literature Support Definitions Observe Variable
Maloni & Brown (2006) Food safety, security, traceability, SFR1: Product Safety
transportation, -disclosure SFR2: Traceability of food products
SFR3: Transportation Safety
SFR4: Disclosure
Hutchins and Sutherland | Workplace Safety SFRS5: Accidents at work
(2008)




45

Latent Variable Literature Support Definitions Observe Variable
Urbaniak (2015) Ensuring safe work SFR5: Ensuring safe workplaces (sites, equipment staff and
equipment).
SFR5: Prevention of occupational accidents and diseases.
Maloni and Brown (2006) Economic development ECRI: Economic development in communities
Urbaniak (2015) Financial stability ECR2: Ensuring a stable legal and financial situation and
disseminating reliable information (such as annual financial reports,
new shares/bonds, and changes in the ownership structure).
Economic
Abdul Hakim et al. (2017) Economic gain ECR3: satisfy customers with goods and services of real value.
Responsibilities

ECRA4: earn a fair return on the funds entrusted to the corporation by
its investors
ECRS: diversify the economic interests of citizens (through tax pay

and reasonable product price)
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Figure 2.15 Composition of CSR

2.4 Theories and Concepts of code of conduct and ethics

2.4.1 Definition of Ethics, Business Ethics and Code of Conduct and Ethics

Ethics is derived from the Greek word "ethos" meaning custom, conduct, and character. Therefore,
ethics is a system of rules or principles that guide decisions related to right or wrong, good or bad, in
different situations. It is the basis of human virtue (Northouse, 2007). Davis and Frederick (1985) also refer
to the meaning of ethics: "Ethics is a rule or principle that defines right or wrong behavior using the notion
of morality." They adopted these rules as guidelines in determining what kind of behavior is unethical in
society (Beauchamp & Bowie, 2004). Unlike general social guidelines, business practices have established
specific guidelines for preventing unethical behavior and communicating expectations with employees. This
is called the "code of conduct" (Nwachukwu, 2004; Dzurgba, 2007). This code of conduct is recorded in
writing to provide employees with an understanding of the responsibilities and behaviors expected by the
organization for them to perform and achieve their intended objectives (Dubinsky & Loken, 1989).

Ethics and Social Responsibility have different meanings. Ethics is a management decision
involving individual ethics, organizational factors (i.e., organizational culture, compliance, and codes of
ethics), and situational factors. Social Responsibility is a decision that considers stakeholders and society
(Ferrell, Fraedrich, & Ferrell, 2013). However, both ethics and Social Responsibility are used in supply
chain management research to solve problems such as conflict of interest, sustainability, product safety, fair

labor practices, and other issues related to socially desirable outcomes.
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For Business Ethics, the meaning was given as follows:

Phukkaphan (2000) defined Business Ethics as the general moral and ethical standards of
individuals applied to business in order to achieve fairness and trust with all parties involved in business,
which will result in the stability and sustainability of the business in the future. It is an issue that involves
finding good practice.

McAlister et al. (2005) defined Business Ethics as principles and standards to guide organizational
behavior in conducting business and treating stakeholders such as employees, customers, buyers, and special
interest groups.

Kurian (2011) defines Business Ethics as taking into account environmental factors apart from the
pursuit of profit and being responsible for the impact of decision-making.

Teerathanachaikul (2014) provides a meaning of business ethics as applying the code of conduct
with goodness and accuracy used in business by business people or operators.

Taysir and Pazarcik (2013) define business ethics as moral norms and moral values that companies
must have.

Wiriyaphan (2018) defines business ethics as a requirement for business operators to operate their
business with honesty, fairness, and accuracy, not behaving morally wrong, and not creating conflicts with

those involved in society overall.

2.4.2 Elements of Ethic Business

Ethics has two important components: 1) Prudence is doing things well because that is worth doing,
and 2) Virtue is doing things well because that is a good thing to do.

Business ethics are fundamental to moral values and are an important matter. According to
Pisarnbut (2001), business ethics consist of 6 aspects as follows: honesty, justice, responsibility, trust,
respect for the rights of people, and the maintenance of the environment:

1) Honesty means sticking to the truth, disclosing information, not stealing copyrighted works,
fulfilling promises, adhering to accuracy rules, and not engaging in deceit or fraud. Product manufacturers
should provide clear instructions for their products, showing the properties, ingredients, and benefits that
are true for the user, including prohibitions and cautions in using the product that do not cause harm to both

users and people close to them.
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2) Justice means correctness and equality. The ethics of businesspeople should adhere to the
principle of justice, which will cover equality, non-discrimination, good quality, cost-effective products,
reasonable pricing of products and services, and conducting business honestly.

3) Responsibility means any action that aims to benefit the most those involved in the pursuit of
objectives without giving up or abandoning the burden of duty and being careful in taking steps that will
not affect other people's suffering or cause danger to the organization and society. Business ethics
responsibility consists of corporate, employee, customer, and social responsibility.

Business responsibility is working with business organizations or business people involved by
using honesty, straightforwardness, and not being deceitful.

Employee responsibility means the employer should be responsible for the performance of
commitments and assignments by agreement and termination of employment, take care that employees are
not exposed to chemical dangers, dust, and occupational hazards, and build morale at work, etc.

Customer responsibilities involve maintaining honesty and fairness towards customers, ensuring
they receive goods or services that fully comply with agreements made. Companies must provide honest
and truthful information about product quality, including necessary precautions for product usage.
Organizations should establish measures to maintain consistent product quality standards through proper
quality control systems. When products or services are found to be defective, companies have a
responsibility to address these issues through repairs, replacements, or appropriate compensation for
damages. It is essential to maintain good service conditions and not neglect customer concerns or shift
burdens onto customers. Additionally, organizations must practice fair pricing, avoiding unreasonable price
increases that could take advantage of customers.

Social responsibility means not taking any action that has a harmful effect on society and consists
of not using harmful substances as a mixture in products, not releasing factory waste into rivers or any
places, and not generating smoke or toxic gas in the air.

4) Trust refers to the honor and dignity of the business organization. Business people should build
respect from the business community, employees, customers, and society. This will be good for the
organization and business itself. It also helps to create an image that is honorable and honored in
international society.

5) Respect the Rights means taking into account the interests and rights of others. The main
characteristic of doing business in a democratic society is that business operations should not only consider

profits for their own interests but should take into account the interests and rights of others as well.
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6) Environment refers to the maintenance of any environment to be durable and also not taking
any action to destroy any environment as well as not creating pollution by not transferring the toxic hazards
of business production into the environment, including land, rivers, canals, and air, so it is necessary to

dispose of production waste properly to avoid adversely affecting the environment.

2.4.3 Ethical Supply Chain Management

Supply chain ethics draws the attention of researchers from various perspectives and has been in
development for a long time. The objective is to reduce buyer risk (Keating, 2009). Ethical considerations
related to procurement and supply management are quite sensitive because procurement practitioners are
often entrusted with large amounts of financial resources within the organization (Carter, 2000).

In addition, supply chain ethics is equally applicable to any affiliate of a supplier and any agent or
subcontractor of suppliers (Thomson Reuters, 2015) within the manufacturing plant and distribution center
until the product reaches the customer. If a company doesn't act ethically, it poses a risk to its reputation
(Amaeshi et al., 2008). However, due to the function of the supply chain, the responsibility for monitoring,
controlling, and selecting suppliers cannot be relieved because it is a legal and ethical principle and the main
objective of the supply chain. In addition, treating customers by delivering carefully developed products
and services is also considered ethical in the supply chain (Jermsittiparsert & Srihirun, 2019).

Supply Chain Management's concept is often focused on creating value for customers to improve
profitability and gain a competitive advantage. It is built on price leadership or differentiation (Mentzer,
2004). Differentiating organizations can be created by being ethical in each supply chain activity because
this ethical approach results in total value creation (Vargo & Lusch, 2004). Abela and Murphy (2008) also
view ethics as an important part of all marketing decisions and believe that the service paradigm (service-
dominant logic) can overcome many problems by bringing ethics to help make decisions. Ferrell et al.
(2013) also look at future trends as a challenge to restructuring SCM with greater consideration of ethics
and social responsibility. Uneven technological advances within the supply chain create ethical data risks.

However, the Supply Chain Management Association (SCMA) is the leading association for
Canada's largest supply chain management expertise and the world's first supply chain association. They
have set a standard of excellence for professional skills and require all members to adhere to the code of
ethics to provide advice on behavioral standards and ethics to member companies or institutions with the
code of ethics at three levels (SCMA, 2014) as follows:

Level A: Standards of conduct are the basic customary practices with the Third Party, consist of
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1) Avoidance of conflicts of interest: Members must exercise discretion to avoid conflicts of
interest. In the event of a conflict of interest, members must disclose their interests to employers or affected
persons as quickly as possible and should consider removing themselves from those benefits.

2) Protection of confidential or sensitive information: In case a member is entrusted with work
related to confidential information, the member is responsible for keeping that confidential information and
does not use the secrets that they have become aware of for personal gain.

3) Business relationships: Members should maintain relationships with suppliers and third parties
by encouraging and promoting fair competition. At the same time, they must protect their own benefits and
corporate reputation.

4) Gifts, gratuities, and hospitality inducements: Deciding to hire any organization must not be due
to the acceptance of any gift, gratuity, or incentive.

5) Environmental and social responsibilities: Members must protect and preserve the natural
environment and comply with labor standards.

Level B: Professional Principles are a practice guidelines, consist of

1) Professional competency, maintain the ability to work professionally by following the
guidelines of "the best supply chain management practices".

2) Professionalism, the final hiring decision. It should proceed as appropriate and be clarified to
maintain the business relationship.

3) Honesty and integrity, honesty with everyone, and keeping relationships inside and outside the
organization.

4) Responsible management and use of resources with maximum value.

5) Serving the public good, do not operate businesses that disgrace the organization and society.

6) Compliance with legal obligations, a) all laws, regulations and standards relevant to supply
chain management practices, b) organizational rules or regulations, ¢) contractual obligations.

Level C: Governance and compliance is an important guideline to be followed and if it does not
conform to or conflict with Level B, choose to comply with level C, which includes

Part I. Member compliance is a code that members must comply with the determination, and there
is strict supervision to follow the procedure and show professionalism.

Part II. Complaint procedures are involved in investigating and resolving complaints or allegations
of violations of the Code under the law.

Therefore, supply chain ethics combines the code of conduct or the Code of ethics and business

ethics.
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2.4.4 Research related to Ethical Supply Chain Management

In 2013, Ferrell et al. studied "A Framework for Understanding Ethical Supply Chain Decision
Making" with the intention of reviewing the scope of ethical judgment in supply chain management by
focusing on specific issues rather than a holistic approach. This study reviewed the ethical decision-making
models of Ferrell and Gresham (1985) and Hunt and Vitell (1986) and adopted the model to present a
framework for making ethical decisions in supply chain management.

In 2014, Yahaya, Anya, and Ahmed studied "Ethical supply chains: analysis, practices and
performance measures," exploring the concept of ethics within the supply chain and examining 5 aspects of
supply chain ethical practices: codes of conduct, environment, labor and human rights, procurement, and
fair trade. The research results show that ethical practices within the supply chain have an empirical
relationship to performance. Ethical conduct has a positive impact on supply chain performance.

In 2014, Ong studied "The Implementation of EICC Code of Conduct in The Electronics Industry
Supply Chain in Malaysia" to study the Electronics Industry Citizenship Coalition (EICC, 2012) and provide
guidelines for organizations that are in the electronics industry supply chain. This research found that
excellent business ethics will help organizations meet their corporate social responsibility and succeed in
the marketplace. The EICC ethics cover integrity, fair trade, accurate and correct business information
sharing, confidentiality of employees and suppliers, and respect for intellectual property rights.

This EICC was the code of conduct for the electronic industry community before it became the
Responsible Business Alliance code of conduct, including labor, health and safety, environment and ethics,
and management systems. Each component is detailed as follows (Responsible Business Alliance, 2018):

1) Labor: Freedom of choice of employment, youth workers, work hours, wages, welfare, humane
treatment, non-discrimination, and freedom of association.

2) Health and Safety: occupational safety, emergency readiness, occupational injury and illness,
industrial hygiene, work requiring physical labor, mechanical hazard prevention, food hygiene, and
residence and health communications safety.

3) Environment: environmental licenses and reporting, pollution prevention and resource
reduction, hazardous substances, solid waste, air emissions, material constraints, water management, energy
consumption, and the greenhouse effect.

4) Ethics: business Integrity, no improper benefit, disclosure, intellectual property, fair business,

advertising, personality protection and non-retaliation, mineral resources by taking responsibility.
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5) Management System: company commitment, management awareness of duties and
responsibilities, legal requirements and customer requirements, risk assessment and risk management,
improvement objectives, training, communication, feedback, reply participation and labor grievance,
monitoring, and assessment, corrective action process, documentation records and responsibility to the
delivery person.

In 2015, Syengo studied "Ethical Practices and Supply Chain Performance at Kenya Revenue
Authority," examining ethical supply chain practices at the Kenya Revenue Authority (KRA). This study
aimed to determine ethical practices in supply chain performance at the Kenya Revenue Authority. Two
objectives guided the study: to determine ethical practices in supply chain performance at the Kenya
Revenue Authority and to establish the effect of ethical practices on supply chain management performance.
A sample of 51 KRA employees was involved in this study, and data were collected from questionnaires.
The data were analyzed using percentages, means, standard deviations, and frequencies. Multiple regression
analysis was also used to demonstrate the impact of ethical practices on supply chain management
efficiency. The study found that a good level of ethical practice will also result in a good level of efficiency
in supply chain management. Ethical practices include stewardship, code of conduct, transparency,
confidentiality, fairness, fair remuneration, better working conditions, CSR adherence, and intellectual
property protection, and they measure the efficiency of supply chain management with timeliness in the
supply chain. Therefore, the organization should act ethically in the supply chain.

In 2016, Katamba et al. studied "Managing stakeholders' influence on embracing business code of
conduct and ethics in a local pharmaceutical company: Case of Kampala Pharmaceutical Industries (KPI)."
The objective was to find ways to create a code of conduct for the pharmaceutical industry to maintain
relationships with stakeholders. The data were collected through semi-structured and informal interviews
using four-step qualitative research: 1) collecting data from drug companies (Kampala Pharmaceutical
Industry), 2) checking the accuracy of the collected data, 3) collecting information from stakeholders, and
4) checking the validity of the collected data.

In 2018, the American Production and Inventory Control Society (APICS), a leading global supply
chain management professional association, studied "The ethical supply chain" and found that ethical factors
are important to organizations (Aschenbrand, Proctor, & Trebilcock, 2018) as follows:

1) Safeguarding against corruption accounted for 77 %.

2) Responsible labor practices accounted for 74 %.

3) Environmental sustainability accounted for 71 %.

4) Defending human rights accounted for 65 %.
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And also found that the guidelines that the organization is paying attention to follow are as follows

1) Eliminating discrimination in the workplace accounted for 69 %.

2) Making efforts to uphold environmental responsibility accounted for 63 %.

3) Labor conditions accounted for 57 %.

4) Fighting corruption (extortion, bribery, etc.) accounted for 56 %.

5) Developing and employing environmentally friendly technologies accounted for 55 %.

6) Ethical sourcing accounted for 54 %.

7) Taking steps to understand environmental challenges accounted for 53 %.

8) Assuring we’re not complicit in human rights abuses accounted for 48 %.

9) Supporting and protecting human rights accounted for 47 %.

10) Eliminating child labor accounted for 45 %.

11) Eliminating forced labor accounted for 42 %

12) Avoiding the use of connect minerals accounted for 38 %.

13) Upholding and recognizing the right to collective bargaining accounted for 31 %.

In 2020, Chimakati and Jackson studied "Influence of Ethical Sourcing Practices on Performance
of Teachers Service Commission of Kenya," which aimed to analyze and examine the influence of sourcing
practices on the Teachers Service Commission of Kenya in 3 aspects: transparency practices, integrity
practices, and accountability practices. Most respondents agreed that the board should adopt ethical sourcing
practices (transparency, integrity, and accountability) because it will affect the level of customer satisfaction
in a positive way. It is also recommended to adopt ethical sourcing practices to increase operational

efficiency.



Table 2.6 The Latent Variable Summary Table that is used for Ethical Supply Chain Management.

Serving
Respect Avoidance Compliance
Protection of Business the Code of
Author (s) | Year | Honesty | Justice Trust the Environment | of conflicts Gifts Professionalism with legal Transparency
confidential relationships public Conducts
Rights of interest obligations
good

Pisarnbu 2001 X X X
SCMA 2014 X X X X X X X
Yahaya et X

2014 X X X X
al.
Ong 2014 X X
Syengo 2015 X
RBA 2018 X X
Aschenbren

2018 X X X
ner et al.
Chimakati X

2020 X
and Jackson

Table 2.7 Definitions of Latent variables of Ethical Supply Chain Management

Latent Variable

Literature Support

Definitions

Observe Variable

Honesty

SCMA (2014)

Be honest with everyone, Relationships

both inside and outside the organization

H1: Be honest with everyone, relationships within the organization

H2: Be honest with every relationship outside the organization
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Latent Variable Literature Support Definitions Observe Variable
Ong (2014) Prohibit bribery, corruption, Extortion, H3: Prohibit Bribery, corruption, Extortion, Misappropriation
Misappropriation
Pisarnbut (2001) Accuracy and equality J1: Non-discrimination
J2: Giving everyone good quality, Cost-effective products, and
services
J3: Reasonable pricing of products and services
Justice
J4: Fair business competition
Yahaya et al. (2014) Fair trade J5: Fair trade and production
Ong (2014) Fair trade J5: Each competitor should not make a deal with each other
concerning price product (Price collusion)
Pisarnbut (2001) Considering the benefit and rights of RR 1: Considering the benefit and rights of others
others
Yahaya et al. (2014) management.and labor practices RR2: Health care and safety of employees within the workplace.
RR3: No violate human rights, Labor rights protection
Respect the Rights Syengo (2015) - Confidentiality of employees’ personal RR4: Confidentiality of employee’s personal information and

information and supplier’s identity is
protected.
- intellectual property rights are to be

respected

supplier’s identity is protected

RR5: Intellectual property rights are to be respected




Honesty e H2

Ethical Supply
Chain
Management :
ESCM

Respect the
Rights

Figure 2.16 Elements of Ethical Supply Chain Management: ESCM

2.5 Theories and Concepts of Colour

In the contemporary era, the integration of concepts from diverse academic disciplines to create
management innovations has gained significant attention, particularly the application of color psychology
theory in conjunction with management theories to develop new approaches to business operations. Color
is not merely a visual element but can also communicate meaning, create emotions, and profoundly
influence human behavior.

Studies in color psychology have demonstrated that each color carries distinct meanings and

psychological impacts. This concept has been applied across various management theories. Clear examples
include the development of Six Action Shoes theory, which uses different colors as symbols representing
different operational approaches, and White Ocean Strategy, which incorporates the meaning of white—
signifying purity, cleanliness, and balance—as a foundation for holistic organizational management.
In the context of supply chain management, color concepts have also been applied. Beginning with Green
Supply Chain Management, which emphasizes environmental consciousness, a new concept has emerged:
White Supply Chain Management. This approach integrates environmental, social, and ethical dimensions,
using the meaning of white color—representing cleanliness, health, and purity—as its core concept.

The study of color psychology reveals that colors possess the power to evoke specific emotions and
influence decision-making processes. Warm colors such as red, orange, and yellow are associated with

energy, excitement, and urgency, while cool colors like blue, green, and purple represent calmness, serenity,
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and stability. White, in particular, embodies purity, simplicity, and cleanliness, making it an ideal foundation
for developing management approaches that emphasize ethical conduct, social responsibility, and
environmental stewardship.

Therefore, this study presents color theory and psychological meanings, along with examples of
color-related management theories, to establish an understanding of the connection between color concepts
and supply chain management. This foundation serves as a crucial basis for developing the White Supply
Chain Management concept that will be presented subsequently, demonstrating how the integration of color
psychology with traditional management theories can create innovative approaches to sustainable and
responsible business operations.

Color is an element that represents an organization. It is derived from the colors of the design
symbols to create memories in the hearts of consumers (Kijtham, 2015).

The characteristics of the color (Nimsmer, 2001, pp. 54-61) have divided the color characteristics
as follows:

1) Hue means what color is, such as red, yellow, green, etc.

2) Value refers to the lightness or darkness of the color. If we mix white into color, that color will
be brighter or have a lighter weight, and if we add white little by little, we will get the color value or the
weight of the color from darkest to lightness.

3) Intensity refers to the freshness or the purity of a color. Colors that are mixed with black are
darker. Organism or purity will be reduced. The color arrangement can be arranged from the highest to the
darkest in several sequences with little by little the amount of black mixed in it until the intensity of colors
is minimal.

In addition, research has shown color can determine the direction of the story sequence, color
arrangement, color weight, color quantity, and color contrast. It can be a sign to tell which part is the starting
point, pause point or end.

Color group structure

Chuad Thong (2005, pp. 193-195) has presented the color castes as follows:

Warm Color is a group of colors such as red, yellow and orange. Strength and want to be the focus.

Cool Color, such as blue, green, and purple, represents calmness, serenity, conservative, spiritual
reach.

Monotone is a collection of natural colors in monochrome, black and white, such as light gray,

dark gray, beige, or off-white. That gives a feeling of calmness and classic color tone, often used with high-
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priced products usually used in signage system design, packaging, advertising, or other graphics. Contrast
colors or textures are always added to make them more visible.

Monochromatic is a single color but can chase the color from the darkest to the lightest.

Analogous is a group of natural colors and tones such as blue and green. This natural color tone is
used to create a calm image that is soft and tasteful.

Complementary color is a color between warm and cool tones. It is appropriate to design work
that demands attention or as a highlight, such as trade shows, banners or packaging events.

Split Complements is a non-strong contrasting color matching or equal to matching
complementary color pattern by using opposite colors mixing such as matching red with green, blue or
yellow green.

Psychological color mood and meaning

Eiseman (2000, pp. 62-63) presented the meaning of color and its effect on mood and feelings:
white is purity, Calm and simple. Yellow is warmth, friendship and fun. Green is calm, natural and lively.
Orange is creativity, confidence, Cheerful and fun. Red is fervor, exciting, challenging and price-influenced.
Pink is sweet and soft. Purple is luxury, elegance, and mystery. Blue is light, freedom, calm, serenity and
more creativity. Brown is steady, decisive, calm, and simple. Gray is balanced, cooperative and neutral.
Black is strength, mystery and challenge.

In 2020, Kanagaraj et al. studied "A Study on Human Behavior-based Color Psychology using K-
means Clustering" discovered CONCEPT OF COLOR PSYCHOLOGY: To invoke color is through
emotion. We have to look through the world to feel, to see, to remain in existence the nature of color theory.
“The way of expression is the way of delivering,” where each one knows the way in which we act and react
to the environment. This brings out the difference in each action that matches via color theory and amazes
the people to know how color also deals with human psychology. There are categories in which colors and
emotions bind each other and they are closely related to each other. Categories to be listed are Warm Colors,
Cool Colors, Happy Colors, Energizing Colors, Sad Colors and Calm colors. These categories of colors
evoke different emotions and feelings, which are dependent on how psychologically color being used.

- Vivid colors:
Warm colors are often referred to as vivid colors, and they are bold in nature. They take an
advance in space and can be overwhelming. Warm colors include red, orange, and yellow. Think exciting
fire and volcanoes. They are in contrast to cool colors.

- Calming colors:
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Cool colors are often referred to as calm colors. They are soothing in nature and take more
space in advance. Cool colors include blue, green, and purple/violet. They think as calm blue waters. They
tend to have a relaxing effect. Both vivid and calm colors have undertones with a neutral source.

- Successful colors:

Happy colors are often referred as successful colors. They are taken to be the brightest and
lightest range of colors. It makes you feel more optimistic and happy. They include yellow, orange, pink
and red. It is the color of happiness.

- Depressing color:

Quintessential sad colors are often referred to as depressing colors. These types of colors are
dark and muted. They also include neutral colors. Mostly gray and blue are considered to be neutral colors.
Especially blue is also considered to be a mourning color.

- Energy colors:

Energizing colors are often referred to as productive colors. Green is considered to be the
most productive color, if you are in an environment with a strong sense of balance. Bright red, bright yellow
and neon green are considered to be the energizing color that grab your attention and make you feel alert,
stand out from your surroundings. Thus colors are everywhere; we look; we see; we react to them differently.
They have unique universal meanings.

Kanagaraj et al. (2020) found that the color theory gives us a clear understanding of the rhythmic
relationships between colors. Colors are not just visual treats; they can also communicate messages through
the various feelings they can inspire in people. Colors can add life to a business logo, adding vibrancy and
reflecting the various moods of people. Color perception and color conception can be studied through
various disciplines, including composition, art, and psychology. Colors embody the quality of the brand.

Colors play a vital role in the world in which we live. They can sway thinking, change reactions
and cause reactions. Tied to religious, social, cultural, and political influences. This research can summarize
the meaning of color in psychology as orange computing deals with health, happiness, and psychological
care computing. Color psychology deals with human emotions according to color. Twelve colors are used
to express the emotion of humans. Color like white expresses the Clean and Healthy emotions of a human.
The human emotional wheel displays all the emotions of a human in a wheel structure according to the
colors and expresses the emotion in nature. Creating strength and weakness of human intelligence and
emotional quotient from today to tomorrow. Emotion recognition using adaptation network and opinion
mining through sentimental analysis.

Concepts and theories that apply psychological emotions and meanings of colors
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Six Action Shoes

It is the concept of Edward de Bono, which can be used as a tool for decision-making and what
action should be taken in each situation to help group members decide what the best approach that should
be taken to resolve the issue is. The tool will only be started when converting thoughts into action steps
because the shoe has implications for the action that leads to the destination. Each operating shoe is assigned
a different pattern and color to cover the execution-style. This starts with finding the necessary action
patterns for the organization and choosing the right shoes for the operation, each operation shoe and color
will be applied according to the following model of operation.

- Orange Gumboots: used for urgent action to overcome crises or to deal with emergency situations.

- Pink Slippers: used for situations that require assistance, care, compassion, and mutual
encouragement.

- Navy Formal Shoes: used for situations where the steps are required to be carried out smoothly.
Therefore need to use power, rule or regulation.

- Brown Sensible Shoes: used for situations that required tact, not in a long-term plan, but some
things change, so decisions and actions must be taken immediately, which is a temporary situation.

- Purple Riding Boots: used in situations where you want to control others to follow, so you must
exercise your power and show leadership. It is the use of power based on the position or the chain of
command or the official leadership.

- Grey Sneakers: used for situations that need to be reviewed and gather information for decision

N,

making.
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Figure 2.17 Six Action Shoes

Source: Adapted from empowerMINT (n.d.)
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White Ocean Strategy

Focus on entrepreneurs to understand that the organization does not exist only for profit but to share
benefits to society as a whole. White Ocean Strategy is a holistic organization management approach based
on the following 7 principles (Srisomthavil, 2017):

1) The White Ocean Organization has to focus on contributing to society, from corporate vision
and policy to long-term strategic planning.

2) Setting long-term goals taking into account the impact on all stakeholders, and which includes
society as a whole.

3) Organizations must keep in mind the balance between People Planet Profit and Passion. In terms
of people, organizations should consider not only the employees of the company but also the society. In
terms of the planet, organizations must recognize that resources belong to all living beings and must consider
the impact the business has on the environment and all living things. In terms of profit, the organization has
to consider social profit first, then corporate profit and shareholder dividend. Lastly, passion is a
commitment that drives organizations to strike a balance between people planet and profit.

4) Organizations must maintain a position and confidence that resources are available for everyone
and that everyone can be a winner through sharing. This is not the same as the Red Ocean concept, which
organizations must compete for resources, and if they don't want competition, they must endlessly search
for the Blue Ocean market.

5) Business operations must be based on ethics, reality and responsibility.

6) Individual Social Responsibility (ISR) is the cornerstone of driving the organization of White
Ocean, and good social consciousness must start from everyone in the organization.

7) The organization has to create a good standard of White Ocean Strategy in the business world
because the White Ocean strategy concept is a new concept. Organizations that choose to run the White

Ocean Strategy should act as a good example for other organizations.



62

3. How do we get

there?

b
r

Finding a balance between
People, Planet, Profit, and

Passion.
- ~— - -
¥ % 'l
. . b .
Social it Socio %, Environmental ™,
Progress Environment % Protection %

Il
i
¢
]

I -~ )
} Lae? _ sy 5
il People A Passion RS Planet W
i il [ ,'I
. 1 %
s )

[ Sa v '

; 3 hottom lines ’ ‘\‘ !
" SUSTAINABILITY b
! _." Socio- ™, ’-,fi" Eco L
‘i\ Economic ‘\\‘ e Efficiency E,f’

=«

Economic Growth

Figure 2.18 the seven principles of the White Ocean Strategy

Source: Srisomthavil (2017)

In addition, the psychological color definition has also been applied to the widely known Supply
Chain Management, specifically Green Supply Chain Management, as detailed above. From emotion and
the meaning of color according to psychological principles, and applying the theory of color, this has been
applied to the concept and applied to supply chain management from the view of clean and healthy, thus
becoming White Supply Chain Management.

From the emotional and psychological meaning of color, the concept is applied to supply chain
management from a clean and healthy perspective, thus creating White Supply Chain Management, meaning
that it is the management of various activities from the purchase of raw materials or services from the
supplier and then transforming them into goods for delivery and distribution to customers. This involves
being aware of the environment, social responsibility, and ethical conduct throughout the supply chain from

upstream to downstream and consists of:

This material is reserved for educational use only, not allowed for commercial use.

Forbidden to modify the content, and cite the document when use.
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1) Green Supply Chain Management refers to the management of various activities to operate
efficiently by taking into account environmental impact reduction throughout.

2) Corporate Social Responsibility in Supply Chain Management refers to the management of
activities to operate efficiently by taking into account all stakeholders in the business and society as a whole
throughout the supply chain.

3) Ethical Supply Chain Management refers to executive decisions related to individual ethics,
organizational factors (i.e., organizational culture, compliance, and codes of ethics), and situational factors.

From the concept and review of literature, the components of White Supply Chain Management are

shown in Figure 2.19.
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Figure 2.19 Components of White Supply Change Management

2.6 Theories and Concepts of Sustainability

2.6.1 Definition, composition and purpose of Sustainability

Sustainability means operating a business to make it profitable while being responsible for social
and environmental aspects. At the same time, the organization must also have responsibility to shareholders,
employees, customers, and communities, enabling it to grow despite changes in industry, society, and the
physical environment. Innovation can be added to reduce operational risk (Wheelen, Hunger, Hoffman, &

Bamford, 2018, p. 42).
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The basic elements of sustainability have 3 aspects, which are (Chansook, 2009):

1) Environmental: It must make more resources available through the use of appropriate
technology and conserve basic resources.

2) Social: It should allocate the use of resources that are sufficient, with limited basic indicators
per population.

3) Economic: The economy must grow properly without destroying the environment and
ecological balance.

Summary of variables that are used as indicators of sustainability in related research.

Sustainability objectives, therefore, refer to three performance levels, defined as the Triple Bottom
Line, or the 3Ps, which each company must try to jointly maximize (Elkington, 1999):

1) Profit: Expression of the performances that lead to economic and financial sustainability and its
development prospects in the medium to long term.

2) Planet: Refers to the performances that guarantee environmental sustainability in terms of
environmental protection and the overall impact of the business on the environment.

3) People: Connected to the performances that measure the social impact of the business in terms

of social equity and cohesion, economic prosperity, and the protection and promotion of fundamental rights.

P
Profit
economic
sustainability
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Planet
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- in time

Figure 2.20 3Ps and Triple Bottom Line.

Source: Elkington (1999)

2.6.2 Research related Sustainability
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2.6.2.1 Research related to GSCM and Sustainability

In 2019, Cankaya and Sezen studied the "Effects of Green Supply Chain Management
Practices on Sustainability Performance," intending to explore how eight dimensions of green supply chain
management impact efficiency and sustainability. These dimensions include green purchasing, green
manufacturing, green distribution, green packaging, green marketing, environmental education, internal
environmental management, and investment recovery. The study examined their effects on sustainability

across three dimensions: economic, environmental, and social, as shown in Figure 2.21.
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Figure 2.21 Relationships between Green Supply Chain Management and Sustainability Performance

Source: Cankaya and Sezen (2019).

In addition to Turkey, Southeast Asia, particularly Vietnam, has also shown interest in green supply
chain management. As environmentally conscious societies have emerged, organizations must be aware of
their social responsibility and implement green supply chain management in their business operations to
reduce environmental problems while simultaneously enhancing corporate benefits and outcomes.
Therefore, Le (2020) studied "The effect of green supply chain management practices on sustainability
performance in Vietnamese construction materials manufacturing enterprises” to examine the relationship
between GSCM practices and sustainable performance in building material companies in Vietnam. Data
were collected from a sample of 218 building material manufacturers, and the impact of GSCM components

on company performance—including economic, environmental, and social dimensions—was examined



66

using structural equation modeling. The results show that green design and green production have positive
and significant impacts on economic, social, and environmental performance. While green purchasing

affects economic and social efficiency, it has no influence on environmental performance, as shown in

Figure 2.22.
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Figure 2.22 The influent level of GSCM practices to sustainable performance

Source: Le (2020).

In 2020, Wongleedee studied "The Effects of GHRM and GSCM on the Sustainable Performance
of Thailand Pharmacies: Mediating Role of Employee Performance" with the objective of examining the
impact of green human resource management (GHRM) and green supply chain management (GSCM) on
the sustainable performance of Thai pharmacies. Data were collected from HR and SC managers of
pharmacies in Thailand, and PLS-SEM was used to test the hypotheses. The findings suggest that both
GHRM and GSCM have positive correlations with the sustainable performance of Thai pharmacies. The
results also revealed that employee performance mediates the relationship among GHRM, GSCM, and

sustainable performance of Thai pharmacies. The framework of this model is shown in Figure 2.23.
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Figure 2.23 Impact of GHRM and GSCM on the sustainable performance of the Thailand pharmacies

Source: Wongleedee (2020).

Table 2.8 Summary of the impact of GSCM on sustainable performance

Author (s) Year GSCM Sustainable Performance
Cankaya & Sezen 2018 X X
Le 2020 X X
Wongleedee 2020 X X

2.6.2.2 Research related to CSR and Sustainability

In 2015, Yawar and Seuring studied "Management of Social Issues in Supply Chains: A
Literature Review Exploring Social Issues, Actions and Performance Outcomes." The objective of this
research was to explore the intersection between social issues, corporate social responsibility (CSR) actions,
and performance outcomes. This research paper established a link between CSR and supply chain
management to examine performance with a focus on social issues. The research paper also proposed a

conceptual framework as shown in Figure 2.24.
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Figure 2.24 Research Framework on Management of Social Issues in Supply Chains: A Literature

Review Exploring Social Issues, Actions, and Performance Outcomes

Source: Yawar and Seuring (2015).
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In 2019, Abbas et al. studied "Effects of Green Supply Chain Management Practices on
Sustainability Performance." The objective of this research was to investigate how social media marketing
applications align the relationship between corporate social responsibility and the sustainable performance
of organizations located in Multan Division, Pakistan. Simple random sampling was used for this research,
and a questionnaire with a letter of consent was sent to a sample of 752 people. The data were analyzed
using SPSS-V25 and SMART PLS V-3.2.8. The data analysis found that corporate social responsibility
positively affects companies' sustainable performance. The findings also reveal that social media marketing
tools moderate the relationship between CSR and sustainable production of business firms. This research

presents a framework as shown in Figure 2.25.
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Figure 2.25 Research frameworks on Effects of Green Supply Chain Management Practices on
Sustainability Performance

Source: Jaffar et al. (2019).

In 2020, Shahid et al. studied "Process Innovation as a Moderator Linking Sustainable Supply
Chain Management with Sustainable Performance in the Manufacturing Sector of Pakistan." The aim of this
research paper was to significantly contribute to empirical research on the impact of sustainable supply
chain management (SSCM) practices on the sustainable performance of firms, with the moderating effect
of process innovation (PI), in the manufacturing sector in Pakistan. The research methodology used data
from 297 manufacturing firms in Pakistan, and this research paper analyzed the influence of sustainable
supply chain management practices on the sustainable performance of firms with the moderation of process
innovation in the relationship. The findings demonstrate that both internal management and external

management SSCM practices have positive and significant impacts on firms' sustainable performance, thus
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supporting hypotheses (H1-H4). Moreover, process innovation as a moderator has a statistically significant

relationship in hypotheses HS and H5c. This research presents a model as shown in Figure 2.26.
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Figure 2.26 Research Framework, Process Innovation as a Moderator Linking Sustainable Supply Chain
Management with Sustainable Performance in the Manufacturing Sector of Pakistan

Source: Hafiz et al. (2020).

Table 2.9 Summary of the impact of CSR on sustainable performance

Author (s) Year CSR Sustainable Performance
Yawar and Seuring 2015 X X
Abbas et al. 2019 X X
Shahid et al. 2020 X X

2.6.2.3 Research related to the Ethical Supply Chain Management and Sustainability

In 2013, Ferrell et al. studied "A Framework for Understanding Ethical Supply Chain Decision
Making" with the objective of reviewing the scope of ethical judgment in supply chain management. It was
found that most research focused on specific issues rather than taking a holistic approach. This study
reviewed Ferrell and Gresham's ethical decision-making model (1985) and Hunt and Vitell's model (1986)

and adopted these models to present a framework for making ethical decisions in supply chain management.
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In 2018, Rezaee studied "Supply Chain Management and Business Sustainability Synergy: A
Theoretical and Integrated Perspective." This paper attempted to fill this void by shedding light on the link
between various dimensions of sustainability performance, their integrated effect on creating shared value
for all stakeholders, and their implications for supply chain sustainability. This paper examined the synergy
between business sustainability and supply chain management by presenting a framework consisting of
sustainability theories, sustainability performance dimensions, and the sustainability shared value concept,
and sustainability best practices. Companies can use the suggested framework to integrate both financial
and non-financial sustainability initiatives into their supply chain sustainability, from production design,
purchasing and inbound logistics, and manufacturing processes to distribution and outbound logistics. This

research framework in supply chain sustainability is shown in Figure 2.27.
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Figure 2.27 Supply Chain Sustainability Framework of the research paper on Supply Chain Management
and Business Sustainability Synergy: A Theoretical and Integrated Perspective

Source: Rezaee (2018).

In 2020, Shafiq et al. studied "Impact of supply chain analytics and customer pressure for ethical
conduct on socially responsible practices and performance: An exploratory study." This research aimed to
study the role of supply chain analytics capability (SCAC) and customer pressure for ethical conduct
(CPEC) in the adoption of socially responsible practices by suppliers. This research was based on a sample
of 254 US manufacturers. The results of this research were as follows: the findings indicate that supply

chain analytics capability synergistically interacts with pressure from customers for ethical conduct to
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improve suppliers' social and financial performance. This research developed a path model as shown in

Figure 2.28.
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Figure 2.28 Research Path Model: Impact of supply chain analytics and customer pressure for ethical
conduct on socially responsible practices and performance: An exploratory study

Source: Shafiq et al. (2020).

Table 2.10 Summary of the impact of the Ethical Supply Chain Management on sustainable performance

Author (s) Year Ethical Supply Chain Management Sustainable Performance
Ferrell et al. 2013 X X
Rezaee 2018 X X
Shafiq et al. 2020 X X

From the three tables in Item 2.8-2.10, the relationship between GSCM, CSR and Ethical Supply

Chain Management with sustainable performance is shown in Figure 2.29.
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Figure 2.29 Relationship between GSCM, CSR and ethical supply chain management toward sustainable

performance



Table 2.11 Definitions of Latent variables of sustainable performance

Latent Literature Support Definitions Observe Variable
Variable
Yawar and Seuring | Performance outcome on SUP1: People Performance
(2015) social, economy and SUP2: Profit Performance
environment SUP3: Planet Performance
Abbas et al. (2019) Three performance SUP1: People Performance
measures were identified SUP2: Profit Performance
as: environmental, SUP3: Planet Performance
sustainable
economic and social
performance

performances.

Rezaee (2018)

Sustainability as a social
objective with a keep focus
on achieving the triple
bottom line performance of

profit, planet, and people.

SUPI:
SUP2:

SUP3:

People Performance
Profit Performance

Planet Performance

2.7 Theories and Concepts of Social Pressure

2.7.1 Concepts of Social Pressure

Companies have to face environmental challenges that include ecosystems, climate, and

natural resources, all of which affect supply chain management within organizations. These

challenges include balancing products that use renewable energy at affordable prices and removing

water contaminants arising from production processes. These constitute social pressure, as

described below (Daniel, 2016).

1) Natural capital

Natural capital consists of resources used by humans in daily life, such as water, minerals,

oil, trees, fish, soil, and air. It also encompasses ecosystems such as grassland ecosystems, ocean

ecosystems, coastal ecosystems, tundra in the Arctic, and tropical forest ecosystems. Ecosystems
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are constantly changing throughout nature and involve both living environments, such as plants,
animals, humans, and microorganisms, and non-living environments, such as air, water, light, and
machinery. Both living and non-living environments are interconnected. If one element changes, it
will result in other changes as well. For example, forest fires can result in both small and large trees
being destroyed, which affects soil, air, and water quality and takes time to restore. Natural
resources directly affect companies because they need to use these resources as factors in their
production processes. Therefore, if natural capital has problems, it will affect business operations
and challenge companies by creating pressure on organizations to find ways to increase
competitiveness through preserving this natural capital.

2) Environmental regulations

In an ideal world, organizations can strike a balance between investment and returns, but
this is not the case in the real world. Organizations may fail and damage stakeholders due to
erroneous costs or receiving incorrect information. Therefore, regulations have become important
in business operations, although many people disagree with government regulations. Research still
shows that high regulatory costs will not necessarily affect economic recovery. However,
implementing regulations is a complex process, and many factors must be considered to determine
the best course of action. Environmental regulations, in particular, are always subject to control.
There is a concept that "whoever pollutes pays," which makes the polluter responsible for
eliminating the pollution that he or she has caused. Some studies have shown that this method is
flawed because regulations are complex. For example, in the United States, the Renewables
Portfolio Standard (RPS) has been adopted. This measure requires fossil fuel power producers to
produce or distribute electricity that comes from renewable energy in some proportion, but no
specific method is specified, thus causing conflicts. However, the court system can help determine
and enforce policies, laws, regulations, and environmental protection measures.

Governments around the world have expanded measures to intervene in economic
activities, and there is greater integration of cross-border economic relations. International
regulations are implemented with the primary objective of solving market failure due to
environmental destruction. Organizations will handle these challenges differently depending on
many factors.

3) Pressure from customers on the performance of the organization

Organizations in different industries have varying reasons and motivations for

implementing environmental management and green supply chain practices. While some
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organizations are driven by internal factors, such as senior management's commitment to creating
sustainable supply chains, others respond to external pressures. These diverse drivers lead to
different approaches in adopting and implementing environmental management strategies across

organizations.

w Y U

2.7.2 UIVBNNEIVBIND Social Pressure
2.7.2.1 Research related to Social Pressure affecting Green, CSR, and Ethics in SCM

In 2012, Mohamad Zakaria et al. studied "Cultural and legal challenges in implementing a
code of conduct in supply chain management of mobile phone industries: Sony Ericsson case
study." This paper sought to identify the practical challenges of implementing a code of conduct in
the supply chain management of multinational mobile phone industries from diverse cultural and
legal contexts by critically analyzing how a multinational company manages the CSR concept in
its supply chain. The results showed that codes of conduct should be perceived differently within
different contexts. Therefore, cultural and legal issues have to be considered when formulating and
implementing codes of conduct and assessing compliance. The development of codes of conduct
in the mobile phone industry is an ongoing process where both cultural and legal challenges have
to be considered. Each company should define its own standards and limits of responsibility within
the context of ethical sourcing, while some basic codes of conduct compliance should be enforced
on the entire mobile phone industry.

In 2014, Mathiyazhagan K. et al. studied "Pressure analysis for green supply chain
management implementation in Indian industries using analytic hierarchy process." The objective
was to focus on identifying pressures on GSCM, divided into six groups: Government Policies and
Regulations (GPR), Global Competitiveness (GC), Customer (C), External Factors (EF), Financial
Factors (FF), and Production and Operational Factors (POF). The data were analyzed using AHP.

This research framework is shown in Figure 2.30.
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Figure 2.30 AHP framework for identifying essential pressures of GSCM implementation.

Source: Mathiyazhagan et al. (2014).

In 2016, Gonzalez-Padron studied "Ethics in the Supply Chain: Follow-Up Processes to
Audit Results." It was discovered that organizations must comply with ethical standards because
they have to pass ethical evaluations. As organizations serve as suppliers of raw materials, raw
material vendors face the following challenges: The first challenge is managing information from
the supply chain, the second is motivating suppliers to pay for audits and complete questionnaires,
the third is responding to audit results that uncover ethical violations in the supply chain, and the

fourth is increasing awareness of responsible supply chains among buyers.

In 2016, Ferrell and Ferrell also studied "Ethics and Social Responsibility in Marketing
Channels and Supply Chains: An Overview." The objective was to present a framework of CSR

and ethics in marketing channels and supply chains by defining the terms ethics, social
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responsibility, and sustainability from an SCM perspective. Next, an overview of the International

Organization for Standardization was provided as an important benchmark for managing ethics,

compliance, and social responsibility.

Table 2.12 Summary of the impact of Social Pressure on Green, CSR, and Ethics in SCM

Author (s) Year Social Pressure Green, CSR, and Ethics in SCM
Ferrell and Ferrell 2016 X X
Zakaria et al 2012 X X
Mathiyazhagan et al. 2014 X X

From the tables 2.12, the relationship between Social Pressure on GSCM, CSR, and Ethical

Supply Chain Management is shown in Figure 2.31.

Social
Pressure

Figure 2.31 Relationship between Social Pressure toward GSCM, CSR, and

ethical supply chain management

Table 2.13 Definitions of Latent variables of Social Pressure

Latent Literature Support Definitions Observe Variable
Variable
Daniel (2016) Environmental challenges. | SOP1: Natural Capital
SOP2: Regulations
Social
SOP3: Customer pressure
Pressure

Mathiyazhagan et al.

(2014)

Commonly accepted SOP1: Natural Capital

pressures SOP2: Regulations
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Latent Literature Support Definitions Observe Variable

Variable

SOP3: Customer pressure

SOP4: Global Competitiveness

Blome and Paulraj | Social pressures are SOP2: Regulations
(2012) pressures that require firms | SOP3: Customer pressure
to operate responsibly,
such as government
regulations, customers and

expectations from various

other stakeholders.

2.7.2.2 Research on Social Pressure that Affects Sustainability Performance

In 2018, Zhan et al. studied "Sustainable Chinese manufacturing competitiveness in the
21st century: green and lean practices, pressure, and performance." This article aimed to describe
and evaluate green and lean practices, pressures, and performance among various Chinese
manufacturing organizations. Based on a literature review, five green and lean practice propositions
were identified and summarized. This research collected data from 172 Chinese manufacturing
organizations and derived groupings of green and lean practices, pressures, and performance via
exploratory factor analysis. The results show that due to competition, marketing pressure, and
regulatory factors, Chinese manufacturing organizations have increased their environmental
awareness to gain environmental competitiveness. It was also found that Chinese manufacturing
organizations are experiencing significant pressure from a variety of sources to introduce and
implement green and lean practices. Figure 2.32 shows that all four mean values of the green and
lean pressure factors are above 4.0 (which indicates 'important'): regulations (4.11), market (4.09),
suppliers (4.02), and internal factors (4.06). Therefore, the hypothesis is supported. Finally, it was
found that the implementation of green and lean practices in Chinese manufacturing organizations

has improved the business and environmental performance of the implementing organizations.



Survey items Mean S5D. N
Regulations fu = 0.761) 4101 0695 fed
Control governmental environmental 426 0R53 172
regulations
Regional environmental regulations 402 0863 165
Export countries” environmental regulations 413 0.789 171
Products potentially conflict with laws 383 0870 167
Market fa= 0.815) 409 0701 1ef
Export 3E5 0927 164
Sales to foreign customers 424 0772 |6k
Chinese consumers” environmenial 409 0756 167
AWArCness
Establishing company’s green image 414 0815 166
Suppliers (o= 0L677) 4.02 0638 159
Supplier's advances in developing 412 0699 170
environmentally friendly goods
Environmental partnership with suppliers 393 0750 164
Supplier's advances in providing 406 0802 168
environmentally friendly packages
Making sure that suppliers will remain in 3E8 0691 166
business
Internal faciors (= 0701} 406 0821 Js2
Company’s environmental mission 412 1072 167
Internal multinational policies 408 1.198 170
Potential liability for disposal of hazardous 423 - 1156 168
materials
Cost for disposal of hazardows materials 3.99 1093165
Cost of environmentally friendly goods 3R 1107 170
Cost of emaronmentally mendhy packages 405 0984172

Figure 2.32 Descriptive statistics for pressure.

Source: Zhan et al. (2018).

In 2018, Lu et al. also studied "Dual Institutional Pressures, Sustainable Supply Chain
Practice and Performance Outcome" with the aim of testing assumptions about the relationship
between institutional pressures of sustainable supply chains and economic, social, and
environmental performance. This research tested the theoretical model of the relationship between

institutional pressure and performance outcomes of sustainable supply chains, as shown in Figure

2.33.
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Figure 2.33 Theoretical Model of the Relationship between SSCP and Performance Outcome
under Institutional Pressure.

Source: Lu et al. (2018).

The results showed that institutional pressure has a significantly positive impact on
sustainable supply chain practices (SSCP).

In 2021, Kukreti et al. studied "Where we stand: factors affecting sustainable
development." In this paper, the authors attempted to determine sustainable development and
deduced the most important factors essential to achieving sustainable development. The research
results revealed that there were 12 factors that influenced sustainability performance: Consumption
and Production Patterns, Economic Development, Global Economic Partnership, Atmosphere,
Natural Hazards, Health, Demography, Oceans, Seas, Coasts, Education, Governance,

Biodiversity, and Poverty. These 12 factors are divided into three groups as shown in Figure 2.34.
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Figure 2.34 the most important factors affecting the sustainable development by CFA

Source: Kukreti et al. (2021).

Table 2.14 Summary table of impact of social pressure on sustainability performance

Author (s) Year Social Pressure Sustainability Performance
Zhan et al 2018 X X
Luetal 2018 X X
Kukreti et al 2021 X X
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2.8 Conceptual Framework Diagram

From the literature review, the research conceptual framework and the model of white

supply chain management on sustainable performance were shown in Figures 2.35 and 2.36.
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Figure 2.35 Research Framework

Based on Figure 2.35 Research Framework, the following explanation can be provided:

1. White Supply Chain Management (WSCM)
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White Supply Chain Management (WSCM) is a holistic supply chain approach that integrates
ethical, environmental, and social responsibility practices throughout the entire value chain. It
consists of three primary components: Green Supply Chain Management (GSCM), Corporate
Social Responsibility (CSR), and Ethical Supply Chain Management (ESCM). The GSCM
dimension emphasizes environmentally responsible practices across procurement, production,
logistics, and post-consumption stages. It includes green purchasing, green manufacturing, green
distribution, internal environmental management, and investment recovery—practices aimed at
reducing environmental harm and promoting resource efficiency. CSR focuses on the organization's
accountability to its stakeholders through two key aspects: safety responsibilities (such as food
safety, traceability, and occupational health) and economic responsibilities (including community
development and financial transparency). ESCM, the third dimension, promotes moral integrity in
supply chain relationships through honesty, justice, and respect for human rights. This includes
anti-corruption measures, fair trade practices, and protections for labor rights and intellectual
property. Together, these three dimensions form a comprehensive framework that aligns supply

chain management with principles of transparency, fairness, and sustainability.
2. Social Pressure

Social pressure refers to the external and internal influences that drive organizations to adopt
responsible and sustainable supply chain practices. In the context of the food industry, social
pressure plays a crucial role in shaping how businesses respond to ethical and environmental
expectations. This pressure comes from multiple sources, including natural capital concerns,
governmental regulations, customer expectations, internal operational requirements, and global
competitiveness. For instance, increasing environmental degradation and climate-related risks
prompt organizations to adopt green practices to preserve natural capital. Simultaneously,
regulatory bodies enforce compliance with safety and sustainability standards, while consumers
demand ethical sourcing, fair labor, and eco-friendly packaging. Internally, companies must align
their operations with industry benchmarks and maintain efficiency, while the competitive global
market compels them to innovate and differentiate based on ethical performance. Collectively,
these pressures create a compelling need for companies to implement white supply chain practices

that align with societal values and long-term sustainability goals.

3. Sustainable Performance
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Sustainable performance represents the ultimate outcome of effective supply chain practices
that balance economic, environmental, and social dimensions—commonly referred to as the "Triple
Bottom Line." In this study, sustainable performance is conceptualized through three key
indicators: People, Profit, and Planet. The "People" dimension reflects an organization’s social
responsibility, focusing on employee well-being, customer satisfaction, and community impact.
"Profit" relates to financial outcomes such as cost efficiency, long-term profitability, and economic
resilience. Finally, "Planet" addresses environmental stewardship, including the reduction of waste,
emissions, and resource consumption. Achieving high levels of sustainable performance requires
the integration of ethical conduct, green innovation, and proactive social engagement within the
organization’s supply chain. In the food industry, where safety, traceability, and environmental
impact are particularly sensitive issues, sustainable performance is both a competitive necessity and
a moral obligation. The alignment of WSCM practices with sustainability outcomes underscores
the strategic importance of supply chain ethics and environmental responsibility in today’s global

economy.
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Figure 2.36 the Model of White Supply Chain Management on Sustainable performance

From the model in the picture, the assumptions are as follows:
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Hypothesis 1 (H1): The White SCM consists of Green Supply Chain Management, Corporate
Social Responsibility and Ethical Supply Chain Management.

Hypothesis 2 (H2): The Social Pressure affects to White SCM.

Hypothesis 3 (H3): The White SCM affects to Sustainable Performance.

Hypothesis 4 (H4): The Social Pressure affects to Sustainable Performance.



CHAPTER 3

METHODOLOGY

In this study, the research questions focused on three main aspects: (1) analyzing the key
components of White Supply Chain Management (WSCM) in the food industry, (2) examining the
impact of WSCM practices on sustainable performance, and (3) developing a structural model that
can guide organizations in enhancing sustainability outcomes. The researcher conducted a
comprehensive review of relevant literature both in Thailand and internationally to develop a
conceptual framework as a guideline for the research procedure. The objective was to assess the
consistency of the Model of White Supply Chain Management on Sustainable Performance in the
Food Industry with empirical data, to analyze the direct, indirect, and combined influences on
organizational survival, and to develop a model encompassing these factors. The study was
conducted using a mixed-method research design. The literature review involved studying
secondary data from books, journals, and relevant research studies to refine the research questions

and create an instrument for data collection from the sample in response to the research objectives.

3.1 Research Procedure

This study employed a Sequential Explanatory design, beginning with quantitative data
collection. A large sample survey was conducted to test the relationships between white supply
chain management and its effects on sustainable performance in the food industry. The results
obtained from this quantitative research provided a clear overview with measurable figures.
Subsequently, the study proceeded to collect qualitative data through interviews with executives to
gain deeper insights, such as information about social pressure, supply chain management,
corporate social responsibility, ethics-related operations, and sustainable performance. These
insights could not be fully understood through quantitative research alone and required additional
contextual information from qualitative data, which provided the researcher with a more
comprehensive understanding of various dimensions.

Rationale for Choosing the Sequential Explanatory Design: This method was selected
because it allows quantitative analysis to identify trends and patterns first, followed by in-depth

exploration in the qualitative phase. This process enhances the accuracy and reliability of
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triangulation or cross-verification of data from multiple sources. The mixed-methods approach not
only confirms the findings from quantitative research but also provides additional contextual
information that is deeper and more comprehensive.

A mixed-method research design was employed in this study to obtain comprehensive
findings that could address the research objectives. Secondary data from academic articles,
textbooks, and relevant research, both domestic and international, were examined to gather
concepts and theories related to social pressure, green supply chain management, social
responsibility, organizational ethical practices, sustainability management, and even color theories
applied to white supply chain management. In the quantitative research phase, primary data were
collected from respondents. The collected data were then analyzed to derive statistical values and
assess causal relationships using the structural equation model (SEM) to establish the final model.
The final model was further validated through the qualitative research phase, which involved the
following steps (as shown in Figure 3.1).

Step 1: Study concepts, theories, books, textbooks, and research papers related to latent
variables, mediation variables (mediators), and empirical variables. Screen the concepts, theories,
research findings, and bodies of knowledge based on the research conceptual framework and
components of Social pressure and white supply chain that influence sustainable performance in
the food industry. Determine the scope of measurement scales or indicators in the research, as well
as questions aligned with the research objectives.

Step 2: Conduct quantitative research by designing questionnaires based on literature
review, interviewing relevant parties, reviewing questionnaires with specialists, calculating the
Inter-Item Correlation (I0C) with four experts, and collecting data from 30 samples to calculate
reliability using Cronbach's alpha coefficient. The target population for this study comprises middle
to top-level executives in the food industry. The data will be analyzed using the Structural Equation
Model (SEM).

Step 3: In the qualitative research phase, develop tools for qualitative research, specifically
in-depth interviews based on the Final Model. Determine a population sample of 10 individuals for
in-depth interviews to confirm the Final Model. Compare qualitative data with the results of
quantitative analysis. Finally, analyze the data and draw conclusions, which will be presented in

the research report with supporting illustrations.
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academic documents, electronic

documents

Step 1

Research papers related to variables

A

\ 4

Secondary data

A

according the research conceptual

framework.

v

Determine the research conceptual framework.

v

Design the research study.

v

Step 2

Ouantitative research

v

Determine population and samples.

v

IMake a research instrument, and inspect the quality of the instrument.

Measure IOC value of the instrument.

v

Improve the quality of the instrument.

v

Collect the data.

v

Analyze the quantitative data.

v

Obtain a final model.

v

Step 3

Qualitative research

v

Develop a research instrument.

!

Determine population and samples.

v

In-depth interview

v

Compare quantitative and qualitative results.

v

Analyze data and make conclusion.

v

Report the research results.

Figure 3.1 Research procedure
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3.2 Population and Samples

3.2.1 Population and Samples

The population is a stakeholder in the Food Industry's supply chain, which has 6,701 plants
as of the end of 2020 (Department of Industrial Works, 2021), including suppliers, manufacturers,
and distributors.

For the quantitative contributors, Sampling is used by employees in the Food Industry. The

formula for calculating the sample size is as follows:

Fu
File Edft AMew Tests Calcblator, Melp

Central and noncentrab distributions . Protocol of power analyses

critical x° =2187.21

0.006 4

0.004 -
|

otz
|
0 4 . T T T T T
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¥ tests o | Goodnass-of =fit tests: Contingency tables o

Type of power analysis

N . &

A priori. Compute requirea-sé.ﬁﬁle .size - given o, power, and”e-ﬁ:z;t—sfz: 4 |
Input Parameters Dutput Parameters
i_De'(armine =; Effect size w [ oS Moncentrality parameter A | 166
o err-prob 0.05 Critical x* | 2187.21 ]
Power (1-§ err prob) | 0.8 | Total sample size i- 664 |
Df | 2080 | Actual power | 0.800542 |

Figure 3.2 the number of samples was calculated by G * Power ver. 3.1.9.7.

Figure 3.2 shows the calculation of the number of samples by the program. G * Power
Version 3.1.9.7. This program can calculate the number of samples 664.

The researcher assigned an effect size of 0.5, which is the internationally recognized large
effect size according to the gold standard (Faul et al., 2007). The power of test is assigned equal to
0.80 (Hair et al., 2010). And df is calculated from the number of observed variables as shown in
the formula below.

df = NI(NI+1)/2 = 64(64+1)/2=2,080
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; NI is the number of observable variables equal to 64.

3.2.2 Sampling and sample size for quantitative research

This research employed a Simple Random Sampling method. Food manufacturers in the
food industry were randomly selected at business matching events through a lottery drawing of
booth numbers listed in the event brochures. For each selected company, 2-3 informants were
chosen from middle to senior management positions, such as factory managers, division managers,
company presidents, vice presidents, or executive-level officers. Field data collection was
conducted at national-level events that facilitated business networking between trading partners, as
well as academic conferences related to the food industry. These events were held at major
convention centers such as the Queen Sirikit National Convention Center (QSNCC), BITEC
Bangna, and IMPACT Muang Thong Thani, including events such as THAIFEX (Thailand's World
of Food Asia), Food & Hospitality Thailand, Coffee & Bakery, and Food Pack Asia, as well as at
research dissemination conferences organized by the National Research Council of Thailand

(NRCT), which hosted a diverse range of leading companies in the food sector.

3.3 Research Instrument

The researcher developed a questionnaire used as a research instrument in the form of'a 5-
point Likert scale (Likert, 1932). The rescarcher developed some questionnaire items and adapted
some items from scales or indicators of previous research. Then the items were arranged according
to the study contexts of social pressure, green supply chain management, and sustainable
performance in the food industry. These questionnaire items were derived from the literature
review.

The developed questionnaire items with the 5-point rating scale were evaluated with the
scoring criteria of 1 — 5 points which were interpreted as follows.

"5" points refer to opinions or organizational implementation at the very high level.

- "4" points refer to opinions or organizational implementation at the high level.

- "3" points refer to opinions or organizational implementation at the moderate level.

- "2" points refer to opinions or organizational implementation at the low level.

- "1" point refers to opinions or organizational implementation at the very low level.
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The interpretative criteria from the means of factors were based on the class interval

principle (Best, 1998) as follows.

Class Interval = (Maximum Point — Minimum Point) / No. of Interval (3.1

5-1)5
= 0.80
The level of each interval was 0.80, and the researcher used this interval as the criteria

for evaluating different factors with interpretative criteria as shown in Table 3.4.

Table 3.1 The Interpretative Criteria of the Factor Means

Means Frequency of Organizational Implementation Levels of Opinions
4.21-5.00 1 time per month Very High
3.41-4.20 1 time per 2-3 months High
2.61-3.40 1 time per 6 months Moderate
1.81-2.60 1 time per year Low
1.00-1.80 More than 1 year Very Low

Source: Best (1998)

The researcher developed questionnaire items as an instrument to collect data from middle
to top-level executives in the food industry. The collected data were subsequently subjected to
quantitative analysis. The questionnaire used in the study was developed based on a literature
review, with adaptations made to suit the Thai context. Additionally, modifications were made

following recommendations from experts, as depicted in Table 3.2.



Table 3.2 Development of the Measurement Scale and Questionnaire Items

1"Latent 2"'Latent 3"Latent Development of Questionnaire | Number of
Observe Variables
Variables Variables Variables Items from Previous Research Items
1.1 Natural Capital
Daniel (2016)
1.2 Regulation
1.Social Pressure - - Mathiyazhagan et al. (2014) 14
1.3 Customer Pressure
Blome and Paulraj (2012)
1.4 Global Competitiveness
2.1 People Yawar and Seuring (2015)
2.Sustainable
- - 2.2 Profit Abbas et al. (2019) 16
Performance
2.3 Planet Rezaee (2018)
3.White Supply GP1:Selecting certified eco-friendly
Chain Management suppliers Hervani et al.
3.1.1 Green GP2:Purchasing eco-friendly materials | Helms and Sarkis (2005)
4
3.1 Green Supply Purchasing (GP) GP3: Environmental supplier auditing | Hsu and Hu (2008)
Chain Management GP4: Collaborative green technology | Sarkis (2013)
development
3.1.2 Green GM1: Establish an environmental risk Hsu and Hu (2008)
4

Manufacturing (GM)

management system for GSCM

Bureau of Logistics DPIM (2015)
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1"Latent 2"'Latent 3"Latent Development of Questionnaire | Number of
Observe Variables
Variables Variables Variables Items from Previous Research Items
GM2: Establish an environmental
database of products
GM3: Green Product/Service
GM4: Green Packaging
GD1: There is a development of
transportation to reduce greenhouse gas
emissions to a minimum.
Bureau of Logistics DPIM (2015)
3.White Supply 3.1.3 Green GD2: There is a reduction in energy
Cankaya and Sezen (2018) 3
Chain Management Distribution (GD) consumption and time that may affect
Le (2020)
the environment.
GD3: Track and monitor emissions
caused in distributing products.
IEM1: There are green operations within
the organization.
3.1.4 Internal Sarkis (2013)
IEM2: There are environmental
Environmental Bureau of Logistics DPIM (2015) 3
objectives and policies.
Management (IEM) Cankaya and Sezen (2018)

IEM3:Setting up an environmental

management system




1"Latent 2"'Latent 3"Latent Development of Questionnaire | Number of
Observe Variables
Variables Variables Variables Items from Previous Research Items
IR 1:Raw material and supplier’s
products supported environment by
“Re’s” (reclaim, reuse, remanufacture,
3.1.5 Investment recycle)
Sarkis (2013) 3
Recovery (IR) IR2: Establishing a recycling system for
Bureau of Logistics DPIM (2015)
used and defective products
Cankaya and Sezen (2018)
IR3: Investment recovery (sale) of
excess inventories/materials
3.2.1 Safety SFR1: Product Safety
5
Responsibility (SFR) | SFR2: Transportation Safety
Maloni and Brown (2006)
3.2 Corporate Social SER3: Accidents at work
Hutchins and Sutherland (2008)
Responsibility SFR4: Promoting the health and safety
Urbaniak (2015)
SFR5: Appropriate response to accidents
3.White Supply and breakdowns.
Chain Management 3.2.2 Economic Maloni and Brown (2006)
ECR1: Economic development in
Responsibility Urbaniak (2015) 5
communities
(ECR) Abdul Hakim et al. (2017)
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1"Latent

Variables

anLatent

Variables

3rdLatent

Variables

Observe Variables

Development of Questionnaire

Items from Previous Research

Number of

Items

ECR2: Ensuring a stable legal and
financial situation and dissemination of
reliable information

ECR3: satisfy customers with goods and
services of real value.

ECRA4: earn a fair return on the funds
entrusted to the corporation by its
investors

ECRS: diversify the economic interests

of citizens

3.3 Ethical Supply

Chain Management

3.3.1 Honesty (H)

H1: Be honest with everyone,
relationships within the organization
H2: Be honest with every relationship
outside the organization

H3: Prohibit Bribery, corruption,

Extortion, Misappropriation

Pisarnbut (2001)
SCMA (2014)
Ong (2014)

94



95

1"Latent 2"'Latent 3"Latent Development of Questionnaire | Number of
Observe Variables
Variables Variables Variables Items from Previous Research Items
J1: Non-discrimination
J2: Giving everyone good quality, Cost-
Pisarnbut (2001)
effective for products and services
3.3.2 Justice (J) Yahaya et al. (2014) 5
J3: Fair business competition
Ong (2014)
J4: Fair trade and production
J5: Price collusion
RR1: Considering the benefit and rights
of others
RR2: Health care and safety of
employees within the workplace.
RR3: No violate human rights, Labor Pisarnbut (2001)
3.3.3 Respect for
rights protection Yahaya et al. (2014) 5

Rights (RR)

RR4: Confidentiality of employee’s
personal information and supplier’s
identity is protected

RRS: Intellectual property rights are to

be respected

Syengo (2015)




The questionnaire underwent content validity testing to ensure comprehensive coverage of content

and appropriate word usage, thereby enhancing the questionnaire's reliability. In this study, the validity and

reliability of the questionnaire were assessed by five experts, as described below.

Table 3.3 Assessment of Questionnaire Validity and Reliability by Expert Review

Names

Positions

Affiliations

1. Dr. Issarin Kulchitapongse

Director, Transportation

Business Division

PTG Energy Public Company

Limited

2. Assoc. Prof. Dr.

Dean, Faculty of Food

King Mongkut's Institute of

Napatsarapee Luengsakul Industry Technology Ladkrabang Business
School
3. Dr.Burin Sukphisal Lecturer/Instructor King Mongkut's Institute of

Technology Ladkrabang Business

School

4. Dr.Saichon Pinmanee

Acting Deputy Dean for
Infrastructure and Business

Innovation Development

King Mongkut's Institute of
Technology Ladkrabang Business

School

34 Data Collection

3.4.1 Secondary Data

The sources of secondary data used for collecting information in the literature review included

academic papers, articles, journals, and research reports, as well as information gathered from the internet,

government websites, and private sector websites. These sources were relevant to the study and served as

valuable resources for developing the research framework and research instrument.

3.4.2 Primary Data

Primary data were collected from middle- to high-level executives in the food industry. The

researcher traveled to various events typically attended by middle- to high-level executives, such as

THAIFEX (Thailand's World of Food Asia), Food & Hospitality Thailand, Coffee & Bakery, Food Pack

Asia, Thailand Industrial Fair, Bakery & Sweets Festival, and Thailand Coffee Fest. Upon entering these
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events, the researcher would obtain a program book to identify participating companies, then randomly
select exhibition booths through simple random sampling, and distribute questionnaires. Subsequently, the
data were analyzed and presented in an aggregated form without disclosing any identifying information

about the respondents.

3.5 Developing the Questionnaire

The researcher conducted a thorough literature review to develop the questionnaire structure for
collecting data from middle- to high-level executives in the food industry. This questionnaire did not include
filtering questions. The questionnaire was divided into 5 parts, outlined as follows:

In Part 1, the questionnaire focused on gathering general information from the respondents. This

section utilized both nominal and ordinal scales, as presented in Table 3.4.

Table 3.4 The Questionnaire Structure of Part 1 on General Information of the Questionnaire Respondents

Description Number of Items Item No. Types / Scales
Part 1: General Information 6 Nominal scale /
1.1 Gender 1 1 ordinal scale
1.2 Age 1 2
1.3 Educational level 1 3
1.4 Department/Division 1 4
1.5 Experience 1 5
1.6 Monthly Income 1 6

Part 2 questionnaire about social pressure: Questions are 5 point likert scale.
The level of social pressure on the company includes natural capital, environmental regulations,

pressure from customer’s internal operations and the ability to compete globally.

Table 3.5 Examples of the Questionnaire Items about Social Pressure

No. Item the level of response to the

company's social pressure

Natural Capital
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No.

Item

the level of response to the

company's social pressure

Natural disasters such as droughts, floods, earthquakes
have forced companies to transform their operations by

adopting more innovation or technology.

low

1

2

3

4

5

high

Natural disasters such as droughts, floods, earthquakes
have forced companies to transform their operations by

adopting more innovation or technology.

low

high

The depleting natural resources such as oil require
companies to transform their operations by incorporating

more innovation or technology.

low

high

Depleting natural resources, such as oil, forced
companies to transform their operations by shrinking the

company or reducing the number of employees.

low

high

Regulations

5.

Governments or relevant authorities have regulations in
various areas related to social responsibility, environment
and business ethics (eg labor law, environmental law),
forcing companies to adopt more innovation or

technology.

low

high

Governments or relevant authorities have various
regulations and regulations related to social
responsibility, environment and business ethics (eg labor
laws, environmental laws) that require companies to
change their operations by reducing the size of the

company or reduce the number of employees.

low

high

Government or related agencies have rules and
regulations in various fields of research and development
of products, services or company operations. Therefore,
the company has to change its operations by using more

innovation or technology.

low

high




99

No.

Item

the level of response to the

company's social pressure

Government or related agencies have rules and
regulations in various fields of research and development
of products, services or company operations. Therefore,
the company had to change its operations by reducing the
size of the company or reducing the number of

employees.

low

1

2

3

4

5

high

Customer Pressure

9.

Customers want the company to produce products with
environmentally friendly processes and meet

international environmental standards requirements.

low

high

10.

Customers want products made from environmentally
friendly raw materials and meet the requirements of

international environmental standards.

low

high

11.

Customers want the company to have a system to
transport raw materials and products with the least

impact on the environment.

low

high

Global Competitiveness

12.

The Company's direct and indirect competitors are

always effective in improving your Company's processes.

low

high

13.

The Company's direct and indirect competitors always
affect the research and development of the Company's

products or services.

low

high

14.

The Company's direct and indirect competitors have
always influenced the Company's investments in

technology, equipment and machinery.

low

high

Part 3 Questionnaire about white supply chain management: Questions are 5 point likert scale.

The importance of white supply chain management for a company means that the company operates

with more or less consideration for white supply chain management. If a company operates with more white
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supply chain management in mind, it means it places a high priority, and less consideration means less

importance. White supply chain management consists of green supply chain management, social

responsibility and ethics.

Table 3.6 Examples of the Questionnaire Items about white supply chain management

No. Item The importance of white supply chain
management for a company

Green Supply Chain Management: Green Purchasing

1. The company selects suppliers that are certified to low 1 |2] 31| 4 |5] high
produce or sell environmentally friendly products.

2. The company purchases materials or products that low 1 |2]3 1] 4 |5] high
are environmentally friendly.

3. The company has an environmental audit and low 142 |3 |4 |5] high
assessment of its suppliers.

4. The company cooperates and supports suppliers to low 1123 | 4 |5] high
develop technology and production processes or
use environmentally friendly raw materials.

Green Supply Chain Management: Green Manufacturing

5. The company established an environmental risk low 1 2] 3] 4 |5] high
management system.

6. The company has established a product low 11 2|3]| 4 |5] high
environmental database.

7. The company has a production process that is low 1 1213 1| 4 |5] high
environmentally friendly according to
international standards such as ISO14000, etc.

8. The company designs and uses packaging for low 1 2] 3] 4 |5] high
products made from materials that are
environmentally friendly, recycled, or natural
materials.

Green Supply Chain Management: Green Distribution
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No.

Item

The importance of white supply chain

management for a company

The Company has developed a transportation
system to reduce greenhouse gas emissions to a

minimum.

low 1123|415

high

10.

The company has a distribution method that
reduces the use of energy that affects the
environment, such as building a warehouse to

reduce transportation time.

low 11213 ]4]5

high

11.

The company tracks and monitors the emissions

generated by product distribution.

low |1 |2 |3 |45

high

Green

Supply Chain Management: Internal Environmental Management

12.

The company operates in-house environmentally
friendly such as Lean and Green, Total Quality
Environmental Management: TQEM, Inventory
Management, Material Substitution and Process

Modification.

low 112131415

high

13.

The Company's management participates in and
supports environmental practices such as setting

environmental policies.

low | 1|2 }3 |45

high

14.

The company has established a standardized

environmental management system.

low | 1 (23415

high

Green

Supply Chain Management: Investment Recovery

15.

The Company takes raw materials and products
purchased from suppliers to reclaim, reuse,
remanufacture and recycle when there is an error

in the production process.

low 11213415

high

16.

The company has established a recycling system

for used and defective goods.

low | 1|23 ]|4]5

high

17.

The company has a special method or pricing for

distributing inventory or raw materials in cases

low | 1|23 ]|4]5

high




102

No.

Item

The importance of white supply chain

management for a company

where the company has ordered excess inventory
or raw materials that do not meet the specified

specifications.

Social

Responsibility: Safety

1.

The products manufactured by the company must

be safe for use.

low 1 12131415

high

Transportation of the Company's products must be

safe.

low |12 |3 415

high

The Company has a system to prevent accidents at
work, such as keeping the workplace safe,

preventing accidents and occupational diseases.

low 1123|415

high

The company promotes the health and safety of

employees.

low 1 1213|415

high

The Company is responsible for accidents and
losses incurred to employees, communities and

society.

low |1 [2 |3 |45

high

Social

Responsibility: Economic

6.

The Company takes part in promoting the
economy within the community, such as hiring

employees in the surrounding areas to work.

low 112131415

high

The company has accounting and financial

standards.

low 1123|415

high

The Company has values in developing products
and services that are worthwhile to deliver to

customers.

low |12 |3 415

high

Investors receive fair returns (such as dividends)

low | 1|23 ]|4]5

high

10.

The Company distributes economic benefits

appropriately in accordance with the legal

low 1123|415

high
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No.

Item

The importance of white supply chain

management for a company

framework, such as tax payment on the sale of

goods at reasonable prices.

Ethic:

Honesty

The Company has established a good relationship
within the Company with honesty with all

employees.

low | 1|23 ]|4]5

high

The Company has established good relationship

with customers and all stakeholders with honesty.

low |12 |3 415

high

The company has strong rules and ethics, such as
prohibiting bribery, corruption, extortion,

embezzlement.

low 1123|415

high

Ethic:

Justice

The company promotes fairness in its operations,
such as non-discrimination against close

employees.

low |12 |31]4]5

high

The company produces quality products and

services that provide good value for money.

low {2 3]|4]5

high

The company promotes fair business competition.

low 112131415

high

The company has a policy to conduct business

with fairness.

low L 12131415

high

The Company has no policy to set unsuitable
prices such as price wars, price rigging in various

competitions.

low |1 (231|415

high

Ethic:

Respect the Right

The Company takes into account the benefits and
rights of customers, employees, communities and

society.

low 11213415

high

10.

The company provides proper protection of labor

rights according to the law.

low 1123|415

high
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No. Item The importance of white supply chain

management for a company

11. The company promotes operations that do not low 1 2|3 ] 4 |5] high
violate human rights, such as respecting political

opinions.

12. The Company maintains the confidentiality of low 1 2] 3] 4 |5] high
personal information of employees or related

persons.

13. The Company respects the intellectual property of low 1 |2]31]4|5] high
others, such as not infringing, not copying without

permission.

Part 4 Questionnaire about sustainable performance: Questions are 5 point likert scale.
The level of sustainable performance that occurs within the company means: The results of the

company's sustainable operations include economic, social and environmental performance.

Table 3.7 Examples of the Questionnaire Items about sustainable performance

No. Item The level of sustainable performance that
occurs within the company

Profit

1. The company's operating model can reduce the low 1 [213|4]5 high
cost of materials purchased.

2. The company's operating model can reduce the low 11213 4]5 high
cost of energy consumption.

3. The company's operating model can generate low 1213|415 high
increased earnings per share.

4. The Company's operating model can generate low 1 (213|415 high
more return on investment.

5. The company's operating model can generate more low 1 (213|415 high
sales.




105

No. Item The level of sustainable performance that
occurs within the company

6. The company's operating model can increase low 1213|415 high
overall profit.

People

7. The Company's operating model can increase low 1213|415 high
customer satisfaction.

8. The Company's operating model can create a low 1213|415 high
better image from outsiders.

9. The Company's operating model can build better low 1 (213|415 high
relationships with stakeholders in the community.

10. The company's operating model encourages low 1213|415 high
employees to receive more training to increase
their knowledge.

11. The Company's operating model encourages low L2345 high
employees to have occupational health and more
safety.

12. The Company's operating model enables low L2345 high
stakeholders such as employees, communities and
society to receive more welfare benefits.

Planet

13. The Company's operating model encourages the low 1123 |4]5 high
improvement of the internal environment of the
Company such as adequate lighting, ventilation,
and accommodation for employees.

14. The company's operating model reduces the low 1213|415 high
amount of water or air pollution emissions.

15. The company's operating model causes employees low 1 (213|415 high

to have less exposure to hazardous materials such

as chemicals.
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No. Item The level of sustainable performance that

occurs within the company

16. The Company's operating model reduces the rate low 1213|415 high

of environmental accidents such as gas explosions

caused by heat accumulation.

Part 5 Suggestions

Quality of instrument

The researcher examined the content validity and tested the Reliability of the questionnaires in
order to adjust the questionnaires to suit the hypothesis to be studied. There are procedures for checking the
quality of the tools as follows.

1) The validity test

In this research, the quality of the questionnaires and interview questions was examined by 5
experts in the Food Industry for the completeness of the contents, inclusiveness, and language use in terms
of whether or not they were easy to understand and hit the points. Then, the instruments were calculated for
IOC between each question and variable. The questions with IOC > 0.05 were selected for use.
Discrimination power was calculated afterward by trying out 30 questionnaires for the pretest. The
discrimination power of each question was calculated by item-total correlation.- The questions with
discrimination power > 0.20 were regarded as being of good quality. The reliability of the entire
questionnaire was calculated by Cronbach's alpha. The questionnaires of the observed variables with
reliability > 0.70 were regarded as highly reliable (Wanitbuncha, 2011). The details are described below,

calculated using calculators from the following formulas.

2 R;
Calculation formula IocC = ”
R = Congruence value of each question
= Number of experts
1 = Congruent
0 = Uncertain
-1 = Incongruent

Because I0C was between - 1 to + 1, good questions should be close to 1. The questions with IOC

< 0.60 should be revised, Those with IOC < 0.50 should be excluded. (Turner& Carlson, 2003)
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+1 = When the experts found that the question was congruent with the content.
0 = When the experts were uncertain if the question was congruent with the content.

-1 = When the experts found that the question was incongruent with the content.
The consideration criteria of I0C:
1. The questions with IOC from 0.5- to 1.00 = Valid and can be used
2. The questions with IOC below 0.5 = Need revision and cannot be used

2) The reliability test

The reliability testing of the scale in this research relied on the measure of internal consistency,
called Cronbach's alpha. This method was developed from a formula (Wanitbuncha, 2009, p. 33) into an
alpha coefficient to be used for points that were not in compliance with the scoring system of 0-1, e.g.,

rating scale. The calculation was computed using computer software, and the calculation follows the formula

below.
= 0 S,-Z
a )5 ¢ ~ ZSf
a = Reliability coefficient
n = Number of questions for the instrument
S 12 S Variance of score in each question
S [2 = Variance of total score of all respondents

If the value QL is between 0.50-0.65, reliability is medium reliability. If the value is 0.70 or more,
reliability is high. If the value of QU is less than 0.50, reliability is low.
The researcher also measured in parallel with other methods such as Convergent validity and

Discriminant validity according to the method of analysis of the structural equation model.

3.6 Data Analysis and Statistics

Quantitative Data Analysis

After the return of the questionnaires, they were examined for correct filling and completeness of
the data before coding. Then, the basic data was examined for compliance with the analysis agreement. The
level of significance or acceptable error (a) for statistical testing was 0.05 (C = 0.05). The analysis procedure
and statistics used are clarified as follows:

1) Used basic statistical analysis of the samples in order to acknowledge the sample distribution by

descriptive statistics, i.e., mean, percentage, and basic statistical analysis of the variables for model
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development. They basically consisted of 47 observed variables. The analysis was also used to acknowledge
the distribution and variation of the observed variables in the study of the development of the structural
equation model of white supply chain management on sustainable performance in the Food Industry;
Descriptive statistics included mean, SD, coefficient of variation, coefficient of variation, skewness, and
kurtosis with the use of AMOS.

Normal distribution with SK = 0. SK>0 (positive) referred to the right or positive right skew,
indicating that data density showed at the low values. SK <0 (negative) referred to left skew, indicating that
data density showed at the high values. KU = 3 (or KU-3 0) referred to mesokurtic distribution or moderately
high distribution. KU > 3 (positive) referred to leptokurtic distribution or high-kurtosis distribution. KU <3
(negative) referred to platykurtic distribution or short and flat distribution. Furthermore, data distribution
was also examined to find out whether or not each observed variable was within normal distribution.
Kolmogorov-Sminov test from AMOS was used.

2) Analysis of relationships between variables by analyzing Pearson's Product-Moment Correlation
Coefficient between variables to look at the relationships between variables and to consider problems that
may be caused by too many mutations (Multicollinearity) as follows

(1) Bivariate Correlation Coefficient of variables to be analyzed in the model, the correlation value

should not be greater than 0.8 for the criteria used to consider the correlation coefficient as in Table 3.8

Table 3.8 The levels of the relationships of correlation coefticient

Correlation coefficient (1) Level of relationship
r>0.9 Very High Correlation
0.7<r<0.9 High Correlation
0.5<r<0.7 Moderate Correlation
03<r<0.5 Low Correlation
r<0.3 Very Low Correlation

Source: Hinkle et al. (2003)

(2) Tolerance and Variance Inflation Factor (VIF) by considering the Tolerance criteria will be between 0-
1 and VIF<10 (Kalaya Wanichbancha, 2011) to check that there is no multicollinearity problem Multicollinearity,to
use as basic information in analyzing the structural equation model of white supply chain management on

sustainable performance in Food Industry.
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3) The researcher examined the consistency of the conceptual framework, structural model, and the
equation of factors in White Supply Chain Management (WSCM) affecting sustainable performance in the food
industry. The framework was developed based on a literature review of relevant concepts and theories, as well as
empirical studies. A quantitative analysis approach was employed, using Structural Equation Modeling (SEM) to
investigate the causal relationships proposed in the conceptual model, in accordance with the level of measurement
properties.

To analyze the data, the researcher applied techniques such as Factor Analysis, Confirmatory Factor
Analysis (CFA), Path Analysis, and Multiple Regression Analysis. Reflective analysis was used to determine the
relationships between manifest (observable) variables and latent variables, enabling interpretation and conclusions
that are consistent with real-world conditions.

4) Structural Equation Modeling (SEM), Silpjaru (2012) explains that SEM is a model that combines the
2 statistical principles, namely Path Analysis and Factor Analysis. Hair et al. (2010) explained that the structural
equation model is a multivariate analysis technique which combines factors analysis (Factor Analysis) and multiple
regression analysis (Multiple Regression).

Analysis of co-variations in this research, the researcher has used the technique of analyzing the variations
of all variables by studying as overall equation to confirm the correctness or failure of indicators variables or
empirical variables used to create theoretical variables as well as the relevant statistics for evaluating the consistency

of conceptual framework with empirical data.

Statistics for analysis

This research applied the Structural Equation Modeling (SEM), defined by Silpjaru (2012, p. 523)
as a model from the combination of 2 types of linear analysis, i.e. path analysis and factor analysis. Galyarat
(2010) and Hair et al. (2006, p. 710) explained that SEM is an analysis technique of multiple variables. The
combination of factor analysis and multiple regressions brought about significant benefits to the researcher
because SEM was used to examine the relationships among the variables in the conceptual framework, both
directly and indirectly. The well-known statistical programs for SEM examination include AMOS and
LISREL.

In this research, AMOS Version 21 was brought to study (A) the relationships among the latent
variables based on a theoretical basis; and (B) to analyze the relationships between the latent and observed
variables. The examination was conducted on measurement quality, AMOS increased the opportunity for
variance and covariance analysis. This technique was applied with confirmatory factor analysis (CFA) to

examine the accuracy of the scale. The objectives of this technique were to test the hypotheses of the
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relationships between the latent and observed variables and to study the relationships between the exogenous
and endogenous latent variables (Praitrattasin et al., 2008, pp. 9-11).

Covariance analysis in this research was based on variance analysis of all variables as the
comprehensive study in compliance with SEM to confirm accuracy and completeness, or failure of the
indicator variables or observed variables for developing theoretical variables. Involved statistics for
congruence evaluation between the conceptual framework and the empirical data were also included. The

details are displayed in Table 3.9.

Table 3.9 Evaluation on Congruence of the Conceptual Framework and the Empirical Data

Relevant Statistics Symbols Objectives Statistics to Indicate
Congruence of the
Conceptual Framework

and the Empirical Data

Chi-square )(2 To test null hypothesis whether the Ns.(p>.05)
conceptual framework congruent to
the empirical data

Relative Chi-square Xz/df To verity whether the conceptual )(2/ df<3.00
framework congruent to the empirical
data

Goodness of Fit Index GFI To measure goodness of fit index at 0 >90
-1.00

Comparative Fit Index CFI To measure comparative fit index at 0 >95
-1.00

Normal Fit Index NFI An index to indicate relative >90
congruence

Adjusted Goodness of Fit AGFI | To measure goodness of fit index at 0 >90

Index - 1.00

Standardized Root RMR Error of the conceptual framework in <.05

Mean square Residual the form of standardized root mean

square residual at 0 — 100.

Root Mean Square RMSEA | To notify error of the conceptual <08
Error of Approximation framework in the form of root mean

square error of approximation at 0 —

100

Source: Hair et al. (2010); Joreskog and Sorbom (1989); Kline (2015); Schumacker and Lomax (2012)
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Root mean square error of approximation (RMSEA) was the value which indicated incongruence
of the conceptual framework developed with the co-variance matrix. The RMSEA was considered according

to the following criteria (Kline, 1998).

RMSEA less than 0.05 very good congruence of the model

RMSEA between 0.05 — 0.08

good congruence of the model

RMSEA between 0.08 — 1.00 little congruence of the model

RMSEA more than 1.00

no congruence of the model

3.7 Qualitative Research

3.7.1 Sampling and sample size for qualitative research

The interview was based on the depth of problems with significance in the Food Industry. The
target samples included 10 experts from companies in Food Industry.

Researchers will select food manufacturers and selection informants to study implementation, white
supply chain management, and sustainable development must have specific qualifications:

Company's senior management who is a Director, Managing Director, Deputy Managing Director,
Vice President, General manager and Factory manager or a representative assigned by the company's senior
management.

- At least 5 years of working experience in the current position

- Have a bachelor's degree or higher

3.7.2 Instrument for qualitative research

For the instrument in qualitative research, in-depth interviews were used with the samples. The
developed questions were from literature relevant to social pressure, green supply chain management,
corporate social responsibility, ethical supply chain management, and sustainable performance that
influence the white supply chain management model on sustainable performance in the Food Industry. The

objectives included finding comments and suggestions from the experts of companies in the Food Industry.

3.7.3 Quality of interview question

In this research, the researcher will conduct a quality review of in-depth interview questions by

using experts to make sure that the questions in the in-depth interview cover all required content, also
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comprehensive enough to be a good representative for measurements or understanding. After that, the
questionnaire will be revised to be concise and easy to understand, following the recommendation of
executives and experts in the Food Industry, and revised wordings for better understanding, then using those

questions for data collection.

3.7.4 Qualitative data collection

To obtain complete information, the researcher has to use several methods as follows

1) Study of information from documents, including dissertation research, related research and
various theoretical concepts as a guideline for data collection.

2) Field studies with In-depth interview (In-Depth Interview) by creating key questions as a
guideline for conversation, create a friendly atmosphere, be as natural as possible and the least formal in the
interview.

The researcher is the direct data collector from executives and experts in Food Industry who provide
Key-Information by scheduling the individual interviews and conducting in-depth interviews. There is an
audio and video recording of approximately 30-60 minutes to get complete key information, finish in the

determined period, and summarize data from the interviews.

3.7.5 Qualitative data analysis

After collecting data from notes and audio recordings from 10 executives are completed, the data is relevant
and interesting from the interviews and considers the results of the interviews that are repeated, and without new
issues, If the data was still collected, it would get the same data (Strauss & Corbin, 1998), then the researcher would
take it into text and categorized it in order to summarize, interpret and findings of qualitative research to be used for
improving the questionnaire for further quantitative research, at the same time the researcher will confirm the
accuracy, consistency, then bring the findings and suggestions to present the research results, explain the findings
based on the conceptual framework of the research, the model, empirical data of 1) Social Pressure 2) White Supply

Chain Management 3) Sustainable Performance in Food Industry.



CHAPTER 4

DATA ANALYSIS RESULTS

A causal model study of factors influencing the implementation of White Supply Chain
Management (WSCM) for sustainable performance in the food industry aims to examine the alignment of
factors that influence the adoption and effectiveness of WSCM. This study is developed based on
observational data, focusing on how Green Supply Chain Management (GSCM), Corporate Social
Responsibility (CSR), and Ethical Supply Chain Management (ESCM) contribute to sustainability in food
industry operations.

This research investigates the direct, indirect, and cumulative effects of these factors on the
adoption of White Supply Chain Management and its impact on sustainable performance. The goal is to
develop a model that explains how these elements interact to enhance operational efficiency, ethical
responsibility, and environmental sustainability in the food industry.

The researcher employed a mixed-methods research approach, collecting quantitative data through
structured surveys and qualitative data through in-depth interviews with key stakeholders, including
suppliers, manufacturers, and distributors. This chapter presents the findings derived from the data analysis,
highlighting the key determinants of White Supply Chain Management and its implications for achieving
sustainable performance.

In this research, the identified factors used for the study are listed in Table 4.1.

Table4.1 The identified factors used for the study

1"Latent Variables 2"'Latent Variables | 3"'Latent Variables Observe Variable
1.White Supply Chain 1.1 Green Supply 1.1.1 Green GP1: Selecting certified eco-
Management: WSCM Chain Management: Purchasing: GP friendly suppliers
GSCM GP2: Purchasing eco-

friendly materials
GP3: Environmental supplier
auditing

GP4: Collaborative green

technology development
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1"Latent Variables

Z"dLatent Variables

3rdLatent Variables

Observe Variable

1. White Supply Chain

Management: WSCM

1.1 Green Supply
Chain Management:

GSCM

1.1.2 Green

Manufacturing: GM

GM1: Environmental risk
management

GM2: Product
environmental database
GM3: ISO-certified green
production process

GM4: Eco-friendly

packaging design

1.White Supply Chain

Management: WSCM

1.1 Green Supply
Chain Management:

GSCM

1.1.3 Green

Distribution: GD

GD1: Low-emission
transport system

GD2: Energy-efficient
distribution system

GD3: Distribution emissions

monitoring

1.White Supply Chain

Management: WSCM

1.1 Green Supply
Chain Management:

GSCM

1.1.4 Internal
Environmental

Management: IEM

IEM1: Internal green
practices

IEM2: Management
environmental commitment
IEM3: Standardized
environmental management

system

1. White Supply Chain

1.1 Green Supply

1.1.5 Investment

IR1: Material recovery and

Management: WSCM Chain Management: Recovery: IR recycling
GSCM IR2: Product recycling

system
IR3: Excess inventory
management

1.White Supply Chain 1.2 Corporate Social 1.2.1 Safety SFR1: Product Safety

Management: WSCM Responsibility: CSR Responsibilities: SFR2: Transportation Safety

SFR SFR3: Workplace safety

system
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1"Latent Variables

Z"dLatent Variables

3rdLatent Variables

Observe Variable

SFR4: Employee health and
safety promotion
SFRS: Accident liability and

responsibility

1.White Supply Chain

Management: WSCM

1.2 Corporate Social

Responsibility: CSR

1.2.2 Economic
Responsibilities:

ECR

ECRI1: Local economic
development

ECR2: Accounting and
financial standards

ECR3: Value-added product
development

ECR4: Fair investor returns
ECRS5: Legal economic

distribution

1.White Supply Chain

Management: WSCM

1.3 Ethical Supply
Chain Management:

ESCM

1.3.1 Honesty: H

H1: Be honest with
everyone, relationships
within the organization
H2: Be honest with every
relationship outside the
organization

H3: Fair competition

1.White Supply Chain

Management: WSCM

1.3 Ethical Supply
Chain Management:

ESCM

1.3.2 Justice: J

J1: Non-discrimination

J2: Quality value products
J3: Fair business competition
J4: Fair trade and production

J5: Fair pricing policy

1. White Supply Chain

Management: WSCM

1.3 Ethical Supply
Chain Management:

ESCM

1.3.3 Respect the

Rights: RR

RR1: Stakeholder rights
protection
RR2: Legal labor rights
protection

RR3: Human rights respect




116

1"Latent Variables Z"dLatent Variables 3rdLatent Variables Observe Variable

RR4: Personal data
protection
RR5: Intellectual property

respect

2. Social Pressure 2.1 Natural Capital
2.2 Regulations
2.3 Customer Pressure

2.4 Global Competitiveness

3. Sustainable 3.1 People
Performance 3.2 Profit
3.3 Planet

In this study, quantitative data was collected and analyzed using statistical software packages. The
analysis employed both descriptive statistics for general data analysis and advanced statistical methods to
examine factor relationships. Structural equation modeling (SEM) was utilized to investigate the direct,
indirect, and total effects of White Supply Chain Management (WSCM) components on sustainable
performance in Thailand's food industry. The analysis framework was designed to address three main
objectives: validating WSCM components in the food industry, examining WSCM's impact on sustainability
effectiveness, and developing a specialized WSCM framework for achieving sustainable performance in the
food sector. This comprehensive analysis aimed to provide practical insights for food industry stakeholders
seeking to balance long-term profitability with environmental and social responsibility through effective

implementation of WSCM practices.

4.1 Results of the Reliability and Validity Analysis

In this measurement construction, a 5-point Likert scale was used, where 1 represents "strongly
disagree" and 5 represents "strongly agree." This scale was derived from previous research by Daniel (2016);
Cankaya and Sezen (2019); Le (2020); Wongleedee (2020); Yawar and Seuring (2015); Hafiz et al. (2020);
Shafiq et al. (2020); and Ferrell et al. (2013). The scale was incorporated into a questionnaire that served as

the primary data collection tool.
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The questionnaire, developed with specific questions, was used to collect data from mid-to-senior
management personnel, including factory managers, supervisors, plant/division managers, chief executives,
and company representatives in Thailand's food sector. Respondents were required to have at least 5 years
of working experience and hold a minimum qualification of a bachelor's degree. The sample size was
determined using G*Power version 3.1.0.7 with an effect size of 0.5 and test power of 0.80.

For questionnaire validation, the researcher conducted a pre-test with four academics and food industry
executives using the item-objective congruence (IOC) measure. This was followed by a pilot study
involving 30 participants from 10 suppliers, distributors, and producers. The reliability analysis
demonstrated high internal consistency with Cronbach's alpha values of 0.88 for SP, 0.95 for WSCM, 0.94
for SUS, and an overall questionnaire reliability of 0.966, which adheres to the statistical standards outlined

by Hair et al. (2010).
4.1.1 Assessment of Content Validity

The content validity of the developed questionnaire was assessed as a research tool by reviewing it
with five experts in the field, including academicians and food industry executives, to evaluate the item-
objective congruence (I0OC) and determine the alignment between questions and research objectives, as well
as their congruence with research problems. The criterion set by Turner and Carlson (2003) was employed,
where questions with an IOC value between 0.5 - 1.0 were considered valid. Questions with IOC values
lower than 0.5 required improvement to ensure congruence with the research objectives. Out of all questions
examined, those that did not meet the criterion were revised according to the experts' recommendations to

achieve the acceptable IOC values.
4.1.2 Reliability Assessment

In the verification of data reliability using the Cronbach's Alpha technique, along with considering
the Corrected Item-Total Correlation (CITC) values which should be greater than 0.2 as suggested by

Ferguson (1981), the analysis revealed the following results across five constructs:

1. Social Pressure (SP): The analysis showed CITC values ranging from 413 to .695, with a
Cronbach's Alpha coefficient of .883 for 14 items.

2. Green Supply Chain Management (GSCM): CITC values ranged from .218 to .844, with a
Cronbach's Alpha coefficient of .949 for 17 items. Only one item (GSCM_IR 17) showed a CITC value of

.218, which is marginally above the threshold.
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3. CSR Management: CITC values ranged from .323 to .677, with a Cronbach's Alpha coefficient

of .845 for 10 items.

4. Ethics: CITC values ranged from .495 to .777, with a Cronbach's Alpha coefficient of .905 for

13 items.

5. Sustainability: CITC values ranged from .220 to .8 12, with a Cronbach's Alpha coefficient of

.942 for 16 items. One item (SP_PN_16) showed a relatively low CITC value of .220.

All Cronbach's Alpha coefficients exceeded the acceptable threshold of 0.7 as per Cronbach (1990),

and nearly all CITC values were well above the 0.2 threshold suggested by Ferguson (1981), confirming

high reliability of the measurement scales. Only two items showed marginally acceptable CITC values, but

they still met the minimum criterion of 0.2.

Table 4.2 Results of the Analysis of Data Reliability

1"Latent 2"'Latent 3"Latent Observe Variables Cronbach’s
Variables Variables Variables Alpha
1.Social NC: Natural Capital 0.883
Pressure R: Regulation
CP: Customer Pressure
GC: Global Competitiveness
2.Sustainable PP: People 0.942
Performance PF: Profit
PN: Planet
3.White Supply | 3.1 Green 3.1.1 Green GP1: Selecting certified eco- | 0.949
Chain Supply Chain | Purchasing (GP) | friendly suppliers
Management Management 3.1.2 Green GP2: Purchasing eco-friendly
Manufacturing materials
(GM) GP3: Environmental supplier
3.1.3 Green auditing
Distribution GP4: Collaborative green
(GD) technology development

3.1.4 Internal

Environmental

GM1: Environmental risk

management
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1"Latent

Variables

2"dLatent

Variables

3"'Latent

Variables

Observe Variables

Cronbach’s

Alpha

Management
(IEM)
3.1.5 Investment

Recovery (IR)

GM2: Product environmental
database

GM3: ISO-certified green
production process

GM4: Eco-friendly packaging
design

GD1: Low-emission transport
system

GD2: Energy-efficient
distribution system

GD3: Distribution emissions
monitoring

IEM1: Internal green
practices

IEM2: Management
environmental commitment
IEM3: Standardized
environmental management
system

IR1: Material recovery and
recycling

IR2: Product recycling
system

IR3: Excess inventory

management

3.2 Corporate
Social
Responsibility:
CSR

3.2.1 Safety
Responsibilities:

SFR

SFR1: Product Safety
SFR2: Transportation Safety
SFR3: Workplace safety

system

0.845
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1"Latent 2"'Latent 3"Latent Observe Variables Cronbach’s
Variables Variables Variables Alpha
3.2.2 Economic SFR4: Employee health and
Responsibilities: | safety promotion
ECR SFRS: Accident liability and
responsibility
ECRI1: Local economic
development
ECR2: Accounting and
financial standards
ECR3: Value-added product
development
ECRA4: Fair investor returns
ECRS: Legal economic
distribution
3.3 Ethical 3.3.1 Honesty: H | H1: Be honest with everyone, | 0.905
Supply Chain | 3.3.2 Justice: J relationships within the
Management: | 3.3.3 Respect the | organization
ESCM Rights: RR H2: Be honest with every

relationship outside the
organization

H3: Fair competition

J1: Non-discrimination

J2: Quality value products
J3: Fair business competition
J4: Fair trade and production
J5: Fair pricing policy

RR1: Stakeholder rights
protection

RR2: Legal labor rights
protection

RR3: Human rights respect
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1"Latent 2"'Latent 3"Latent Observe Variables Cronbach’s
Variables Variables Variables Alpha
RR4: Personal data protection
RR5: Intellectual property
respect
Cronbach’s Alpha | 0.966

4.2 Results of the Descriptive Data Analysis

The researcher collected data from operators in Thailand's food industry and received a total of 664

completed questionnaires, which met the sample size calculated using G¥*Power Version 3.1.9.7 program.

The details of the data analysis are presented in Table 4.3 . The researcher gathered general information

about the survey respondents, categorized by gender, age, highest level of education, department of work,

work experience, and income. The researcher then analyzed the collected data by calculating the frequency

and percentage values of the data as follows.

Table 4.3 Results of the General Data Analysis

General Information of the Survey Respondents N =664 Percentage
Gender Male 310 46.7
Female 354 533
Age 20-37 220 33.1
38-52 214 32.2
53-71 230 34.6
Highest level of Under Bachelor 37 5.57
education Bacherlor 415 62.5
Master 163 24.55
Ph.D 49 7.40
Department of work Production 59 8.9
Logister 49 7.4
Planning 61 9.2
Quality Control 54 8.1
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General Information of the Survey Respondents N =664 Percentage
Design & Development 59 8.9
Marketing 60 9.0
HR 74 11.1
Procurement 61 9.2
Accounting 56 8.4
Finance 70 10.5
Other 61 9.2

Work experience <3 97 14.6
3-5 105 15.8
6-10 114 17.2
11-15 117 17.6
16-20 122 18.4
>20 109 16.4

Income <50,000 202 30.4
50,001-100,000 353 53.2
100,001-150,000 40 6.0
150,001-200,000 37 5.6
200,001-250,000 24 3.6
>250,000 8 1.2

From the data in Table 4.3, it shows the general information of all the survey respondents, totaling
664 individuals. The data analysis results revealed that the majority of the sample group were female,
accounting for 354 respondents (53.3%), while male respondents numbered 310 (46.7%). In terms of age,
the distribution was relatively even across age groups, with 230 respondents aged 53-71 years (34.6%),
followed by 220 respondents aged 20-37 years (33.1%), and 214 respondents aged 38-52 years (32.2%).

Regarding the highest level of education, the majority of respondents held bachelor's degrees, with
415 individuals (62.5%). This was followed by those with master's degrees at 163 respondents (24.55%),
Ph.D. holders at 49 respondents (7.40%), and those with education below bachelor's level at 37 respondents
(5.57%).

For department of work, the distribution was fairly balanced across departments, with HR having

the highest representation at 74 respondents (11.1%), followed by Finance with 70 respondents (10.5%).
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The remaining departments each represented between 7.4% and 9.2% of the total sample, with Logister
having the lowest representation at 49 respondents (7.4%).

Concerning work experience, the distribution was relatively even across different ranges, with the
largest group having 16-20 years of experience at 122 respondents (18.4%), followed by 11-15 years at 117
respondents (17.6%), and 6-10 years at 114 respondents (17.2%). The smallest group was those with less
than 3 years of experience at 97 respondents (14.6%).

Regarding income levels, the majority of respondents earned between 50,001-100,000 baht, with
353 individuals (53.2%), followed by those earning less than 50,000 baht at 202 respondents (30.4%).
Higher income brackets showed progressively smaller representations, with 40 respondents (6.0%) earning
100,001-150,000 baht, 37 respondents (5.6%) earning 150,001-200,000 baht, and 24 respondents (3.6%)

earning 200,001-250,000 baht.
4.3 Results of Factor Analysis

The results of data analysis obtained from the questionnaire regarding latent and observed factors
have been used to develop a structural equation model of the white supply chain management model for
sustainable performance in the food industry. The statistics of the factors are presented in Tables 4.4-4.6.
The researcher will present basic statistics of the factors, including means and standard deviations of
endogenous latent variables, namely sustainable performance, which consists of three observable factors:
people, profit, and planet. The exogenous latent variables include social pressure, which consists of four
observable factors: mnatural capital, regulations, customer pressure, and global competitiveness.
Additionally, the analysis includes the Mediator Variable, which is white supply chain management,
consisting of three 2" Latent Variables: Green Supply Chain Management, Corporate Social Responsibility,
and Ethical Supply Chain Management. Subsequently, an analysis of the indicators of these factors will be
conducted using the criteria for interpreting factor loadings (Best & Kahn, 1998).

Average Score Levels and Interpretation Criteria (Best & Kahn, 1998):

4.21-5.00: Strongly Agree
3.41-4.20: Agree
2.61-3.40: Neutral
1.81-2.60: Disagree

1.00-1.80: Strongly Disagree

Table 4.4 Levels of social pressure factors
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Questions

Mean

SD.

Interpretation

Natural Capital

3.79

0.76

Agree

1. Natural disasters such as droughts, floods, and
earthquakes have resulted in companies having to modify
their operations by implementing more innovations and

technologies.

391

0.79

Agree

2. Natural disasters such as droughts, floods, and
earthquakes have resulted in companies having to modify
their operations by downsizing the company or reducing

the number of employees.

3.88

0.83

Agree

3. Depleting natural resources, such as oil, have resulted in
companies having to modify their operations by

implementing more innovations and technologies.

3.70

0.98

Agree

4. Depleting natural resources, such as oil, have resulted in
companies having to modify their operations by
downsizing the company or reducing the number of

employees.

3.68

1.07

Agree

Regulations

3.88

0.54

Agree

5. The government and related agencies have regulations
and requirements concerning social responsibility,
environmental responsibility, and business ethics (such as
labor laws and environmental laws) that have resulted in
companies having to modify their operations by

implementing more innovations and technologies.

3.82

0.83

Agree

6. The government and related agencies have regulations
and requirements concerning social responsibility,
environmental responsibility, and business ethics (such as
labor laws and environmental laws) that have resulted in
companies having to modify their operations by
downsizing the company or reducing the number of

employees.

3.84

0.79

Agree
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Questions

Mean

SD.

Interpretation

7. The government and related agencies have regulations
and requirements concerning research and development of
products, services, or operational processes that have
resulted in companies having to modify their operations by

implementing more innovations and technologies.

4.01

0.75

Agree

8. The government and related agencies have regulations
and requirements concerning research and development of
products, services, or operational processes that have
resulted in companies having to modify their operations by
downsizing the company or reducing the number of

employees.

3.86

0.76

Agree

Pressure from customers

3.81

0.62

Agree

9. Customers require companies to produce products
through environmentally friendly processes and in

accordance with international environmental standards.

3.87

0.79

Agree

10. Customers demand products made from
environmentally friendly raw materials and in accordance

with international environmental standards.

3.83

0.80

Agree

11. Customers require companies to have a transportation
system for raw materials and products that has minimal

environmental impact.

3.73

0.87

Agree

Global competitiveness

3.92

0.70

Agree

12. Direct and indirect competitors consistently influence

the improvement of your company's operational processes.

3.88

0.79

Agree

13. Direct and indirect competitors consistently influence
the research and development of your company's products

or services.

391

0.82

Agree

14. Direct and indirect competitors consistently influence
your company's investment in technology, equipment,

tools, and machinery.

3.98

0.78

Agree
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Questions Mean SD. Interpretation

Total social pressure 3.85 0.53 Agree

The analysis of Table 4.4 reveals significant findings regarding the influence of Natural Capital
and Regulations on company operations. Natural Capital, with an overall mean of 3.79 and standard
deviation of 0.76, demonstrates substantial impact on business operations. Specifically, natural disasters
such as droughts, floods, and earthquakes show the strongest influence, compelling companies to increase
their adoption of innovations and technologies (Mean =3.91, SD=0.79) and leading to organizational
downsizing (Mean = 3.88, SD =0.83). The depletion of natural resources, particularly oil, also plays a
crucial role, driving companies to implement more technological solutions (Mean = 3.70, SD = 0.98) and
forcing workforce reductions (Mean = 3.68, SD = 1.07).

In terms of Regulations, the results indicate an even stronger overall influence (Mean = 3.88, SD =
0.54). Government and agency regulations concerning social responsibility, environmental responsibility,
and business ethics have pushed companies to enhance their technological capabilities (Mean = 3.82, SD =
0.83) while simultaneously leading to organizational restructuring through employee reduction measures
(Mean = 3.84, SD=0.79).

The consistency in "Agree" level responses across all items in both Natural Capital and Regulations
categories underscores the significant role these external factors play in shaping companies' operational
decisions. Whether through technological adaptation or organizational restructuring, these factors are

clearly driving substantial changes in how companies operate and adapt to their environment.

Table 4.5 Levels of white supply chain management factors

Questions Mean SD. Interpretation
I. Green Supply Chain Management 4.04 0.32 Agree
1. Green Purchasing 4.00 0.49 Agree
1.1 The company selects suppliers who are certified to 3.99 0.85 Agree

produce or distribute environmentally friendly products.

1.2 The company purchases environmentally friendly 3.99 0.83 Agree

materials or products.

1.3 The company conducts environmental audits and 3.99 0.85 Agree

assessments of suppliers.
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Questions Mean SD. Interpretation
1.4 The company collaborates with and encourages 3.98 0.82 Agree
suppliers to develop technology and production processes
or use environmentally friendly raw materials.
2. Green Manufacturing 4.14 0.75 Agree
2.1 The company establishes an environmental risk 4.06 0.86 Agree
management system.
2.2 The company creates an environmental database of 4.02 0.84 Agree
products.
2.3 The company has environmentally friendly production 4.00 0.84 Agree
processes according to international standards such as
ISO14000, etc.
2.4 The company designs and uses packaging made from 4.01 0.86 Agree
environmentally friendly raw materials, recycled materials,
or natural materials.
3. Green Distribution 4.00 0.56 Agree
3.1 The company develops a transportation system to 3.97 0.82 Agree
minimize greenhouse gas emissions.
3.2 The company has distribution methods that reduce 4.02 0.82 Agree
energy consumption that affects the environment, such as
establishing warehouses to reduce transportation time.
3.3 The company consistently monitors and checks 4.02 0.87 Agree
pollution emissions from product distribution.
4. Internal Environmental Management 4.04 0.53 Agree
4.1 The company has environmentally friendly operational 4.03 0.82 Agree

methods within the organization, such as Lean and Green,
Total Quality Environmental Management (TQEM),
inventory management, material substitution and process

modification, and reduction of document usage.
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Questions Mean SD. Interpretation
4.2 The company's management participates in and 4.03 0.85 Agree
supports environmental practices, such as establishing
environmental policies.
4.3 The company establishes a standardized environmental 4.05 0.83 Agree
management system.
5. Investment Recovery 4.01 0.51 Agree
5.1 The company reclaims, reuses, remanufactures, and 3.99 0.82 Agree
recycles raw materials and products purchased from
suppliers when errors occur in the production process.
5.2 The company establishes a recycling system for used 4.01 0.81 Agree
and defective products.
5.3 The company sells inventory or raw materials through 4.05 0.81 Agree
special methods or prices in cases where the company has
ordered excess inventory or raw materials that do not meet
specified specifications.
I1. Corporate Social Responsibility 4.07 0.35 Agree
1. Safety 4.08 0.44 Agree
1.1 Products manufactured by the company must be safe 4.08 0.82 Agree
for use.
1.2 The company's product transportation must be safe. 4.05 0.82 Agree
1.3 The company has a workplace accident prevention 4.09 0.81 Agree
system, such as maintaining workplace safety and
preventing work-related accidents and diseases.
1.4 The company promotes employee health and safety. 4.10 0.81 Agree
1.5 The company takes responsibility for accidents and 4.09 0.82 Agree
losses that occur to employees, communities, and society.
2. Economic 4.07 0.42 Agree
2.1 The company participates in promoting the local 4.08 0.83 Agree

community's economy, such as hiring employees from

surrounding areas.
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Questions Mean SD. Interpretation
2.2 The company has accounting and financial standards. 4.05 0.82 Agree
2.3 The company has values in developing cost-effective 4.07 0.81 Agree
products and services to deliver to customers.
2.4 Investors receive fair returns (such as dividends). 4.03 0.82 Agree
2.5 The company appropriately distributes economic 4.10 0.83 Agree
benefits within the legal framework, such as paying taxes
and selling products at appropriate prices.
III. Ethics 4.09 0.33 Agree
1. Integrity 4.12 0.53 Agree
1.1 The company builds good relationships within the 4.00 0.81 Agree
company with honesty towards all employees.
1.2 The company builds good relationships with customers 4.19 0.78 Agree
and all stakeholders with honesty.
1.3 The company has strict regulations and strongly 4.03 0.80 Agree
promotes ethics, such as prohibiting bribery, corruption,
extortion, and embezzlement.
2. Justice 4.07 0.46 Agree
2.1 The company promotes fairness in operations, such as 4.08 0.79 Agree
not discriminating against close employees.
2.2 The company produces quality products and services 4.06 0.83 Agree
that are worth their price.
2.3 The company promotes fair business competition. 4.02 0.82 Agree
2.4 The company has a policy to conduct business with 4.10 0.83 Agree
fairness.
2.5 The company has no policy for inappropriate pricing 4.08 0.81 Agree
practices, such as price wars or price collusion in various
competitions.
3. Respecting Rights 4.08 0.43 Agree
3.1 The company considers the benefits and rights of 3.97 0.82 Agree

customers, employees, communities, and society.
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Questions Mean SD. Interpretation
3.2 The company provides appropriate legal protection of 3.97 0.79 Agree
labor rights.
3.3 The company promotes operations that do not violate 3.98 0.82 Agree

human rights, such as respecting political opinions.

3.4 The company maintains the confidentiality of personal 3.97 0.82 Agree

information of employees and related persons.

3.5 The company respects the intellectual property of 4.09 0.83 Agree
others, such as not violating or copying without

permission.

Total white supply chain management 4.04 0.24 Agree

From Table 4.5, the research findings indicate that respondents place significant importance on
factors related to white supply chain management, with an overall mean score of 4.04 and a standard
deviation of 0.24, reflecting a high level of agreement. When considering the observable components of
these factors, three main aspects emerge:

Ethics

This aspect exhibits the highest mean score at 4.09 (SD =0.33). Within this category, integrity
demonstrates the highest level of agreement (mean =4.12, SD = 0.53), particularly in the area of relationship
building with stakeholders (mean = 4.19, SD = 0.78). Additionally, fairness (mean = 4.07, SD = 0.46) and
respect for rights (mean = 4.08, SD = 0.43) consistently show high levels of agreement.

Corporate Social Responsibility (CSR)

This factor has a closely aligned mean score of 4.07 (SD = 0.35). The safety component
demonstrates a high level of agreement (mean =4.08, SD = 0.44), particularly in promoting employee
health and safety (mean =4.10, SD=0.81). The economic aspect also shows a strong level of agreement
(mean=4.07, SD = 0.42), particularly regarding the fair distribution of economic benefits (mean =4.10,
SD =0.83).

Green Supply Chain Management

This factor also demonstrates a high level of implementation (mean=4.04, SD =0.32). Green

production exhibits the highest level of agreement (mean = 4.14, SD = 0.75), followed by internal

environmental management (mean = 4.04, SD = 0.53) and investment recovery (mean =4.01, SD = 0.51).



131

These findings indicate the comprehensive adoption of ethical practices, corporate social
responsibility, and environmental considerations within organizations, with a particular emphasis on
integrity and stakeholder relationships.

Interestingly, the three aspects have very close mean scores, with ethics (4.09), corporate social
responsibility (4.07), and green supply chain management (4.04) differing by only a small margin. All
scores fall within the "agree" range, suggesting that organizations prioritize all three aspects in a balanced
and equitable manner. Additionally, the low standard deviations (0.32-0.35) indicate a high level of

consistency in respondents' opinions across each factor.

Table 4.6 Levels of sustainable performance factors

Questions Mean SD. Interpretation
Profit performance 3.98 0.48 Agree
1. The company's operating model can reduce the cost of 4.00 0.78 Agree
materials purchased.
2. The company's operating model can reduce the cost of 4.01 0.78 Agree
energy consumption. \ |
3. The company's operating model can generate increased r 4.00 1 0.78 Agree
earnings per share.
4. The Company's operating model can generate more 4.06 0.78 Agree
return on investment.
5. The company's operating model can generate more 3.97 0.80 Agree
sales.
6. The company's operating model can increase overall 3.87 0.94 Agree
profit.
People Performance 3.88 0.48 Agree
7. The Company's operating model can increase customer 3.68 1.04 Agree
satisfaction.
8. The Company's operating model can create a better 3.87 0.97 Agree
image from outsiders.
9. The Company's operating model can build better 3.90 0.85 Agree
relationships with stakeholders in the community.
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Questions Mean SD. Interpretation
10. The company's operating model encourages employees 3.93 0.81 Agree
to receive more training to increase their knowledge.
11. The Company's operating model encourages 3.97 0.79 Agree
employees to have occupational health. and more safety
12. The Company's operating model enables stakeholders 3.92 0.82 Agree
such as employees, communities and society to receive
more welfare benefits.
Planet performance 3.90 0.48 Agree
13. The Company's operating model encourages the 391 0.82 Agree
improvement of the internal environment of the Company
such as adequate lighting, ventilation, and accommodation
for employees.
14. The company's operating model reduces the amount of 3.93 0.84 Agree
water or air pollution emissions.
15. The company's operating model causes employees to 3.83 0.85 Agree
have less exposure to hazardous materials such as
chemicals.
16. The Company's operating model reduces the rate of 3.95 0.84 Agree
environmental accidents such as gas explosions caused by
heat accumulation.
Total sustainable performance 3.92 0.46 Agree

From the results presented in the table, the research findings indicate that respondents generally

agree with the effectiveness of the company’s operating model in terms of sustainability performance. The

overall sustainable performance has a mean score of 3.92 with a standard deviation of 0.4 6, reflecting a

strong agreement across different sustainability dimensions. The findings can be categorized into three main

aspects:

Profit Performance

This aspect has a mean score of 3.98 (SD = 0.48), indicating that respondents agree with the

company’s ability to improve financial performance. The highest agreement is seen in the ability to generate
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a higher return on investment (mean = 4.06, SD = 0.78). Other key financial improvements include reducing
energy costs (mean =4.01, SD = 0.78) and increasing earnings per share (mean = 4.00, SD = 0.78). Overall,
the company’s operating model is perceived as effective in increasing revenue, reducing costs, and
improving profitability.
People Performance

With a mean score of 3.88 (SD = 0.48), this factor highlights the company's impact on employees,
stakeholders, and communities. The highest agreement is found in the promotion of employee occupational
health and safety (mean = 3.97, SD = 0.79) and employee training for skill enhancement (mean = 3.93, SD
= 0.81). Additionally, the company is recognized for strengthening stakeholder relationships (mean = 3.90,
SD = 0.85) and improving its external image (mean = 3.87, SD = 0.97), indicating a positive social impact.
Planet Performance

This factor, with a mean score of 3.90 (SD = 0.48), focuses on the company’s environmental
contributions. Respondents agree that the company effectively reduces environmental accidents (mean =
3.95, SD = 0.84), minimizes water and air pollution (mean = 3.93, SD = 0.84), and improves the internal
environment for employees (mean = 3.91, SD =0.82). Additionally, the company's efforts to reduce
exposure to hazardous materials (mean = 3.83, SD = 0.85) further support its environmental responsibility.

The findings indicate that the company balances sustainability across financial, social, and
environmental aspects, with all mean scores ranging from 3.88 to 3.98, showing a consistent level of
agreement. The relatively low standard deviations (0.46-0.48) suggest that respondents share similar
opinions regarding the company’s sustainable practices. This demonstrates that the company's operating
model is perceived as effectively contributing to sustainable development across profit, people, and planet

dimensions.

4.4 Results of the Measurement Model Analysis

All constructs were adopted from previous studies using 5-point Likert scales, ranging from
'strongly disagree' (1) to 'strongly agree' (5). Social pressure (SP), representing natural capital, regulations,
customer pressure, and global competitiveness, was measured using scales developed by Daniel (2016),
consistent with Mathiyazhagan et al. (2014) and Blome and Paulraj (2012). Green supply chain management
(GSCM), representing green supply chain management, corporate social responsibility in supply chain
management, and ethical supply chain management, was measured using scales developed by Cankaya &

Sezen (2019), Le (2020), Wongleedee (2020), Yawar and Seuring (2015), Abbas et al. (2019), Shahid et al.
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(2020), Ferrell et al. (2013), Rezace (2018), and Shafiq et al. (2020). Sustainable Performance (SUS),
representing people performance, profit performance, and planet performance, was measured using scales
developed by Yawar and Seuring (2015), consistent with Abbas et al. (2019) and Rezaee (2018).

Before analysis, the preliminary data were screened and examined as follows:

1) The Mahalanobis Distance data outlier investigation revealed 36 outliers, leaving the study with
664 samples.

2)The examination of normal distribution showed that the Skew Index (SI) was between -0.612
and 0.015, which was not more than 2 and was considered symmetrical or not very skewed. The Kurtosis
Index (KI) ranged from -1.531 to 0.916, not greater than 7. Therefore, the data were considered to have a
normal distribution (West et al., 1995).

3)The investigation of multicollinearity between latent variables in the structural equation model
showed that the correlation coefficients between latent variables were not more than 0.80, as shown in Table
4.7. Therefore, there was no multicollinearity problem between latent variables in the structural equation
model.

4) The examination of sample suitability using the Kaiser-Meyer-Olkin (KMO) test yielded a value
of 0.7, which is considered very high (nearly one) (De Vaus, 1991), indicating that the sample group was
suitable. The data could therefore be analyzed for confirmatory factor analysis.

5) The Bartlett's test of sphericity was conducted to examine whether the population correlation
matrix was an identity matrix. The test yielded a p-value less than 0.05, indicating that the correlation matrix
was not an identity matrix. This means that the variables were not completely independent of each other,
making it possible to group the variables into components. Therefore, further confirmatory factor analysis

was warranted.



Table 4.7 shows the correlation coefficient between latent variables.

TGP | TGM | TGD | TIEM | TIR | TCSRS | TCSRE | TEI | TEl | TER | TETHIC | T CSR | T GSCM TP TH TE sp_cpt | sp_cus sp.r sp_nc
T_GP 1.000 0.06 0.23 0.216 | 0.202 0.253 0.23 | 0.126 0.199 | 0274 0.293 0.298 0.57 | 0.109 | 0.111 | 0.102 | 0072 | 0.096 0.097 0.146
T GM 0.06 1.000 0.024 0.012 | 0.018 0.037 0.022 | 0.456 0.067 | 0.012 0.212 0.01 0.593 01 | 0139 | 0139 | 0102 | 0.135 0.15 0.149
T_GD 023 | 0.024 1.000 0.212 | 0.266 0.143 0.149 | 0.032 0.087 | 0.117 0.094 0.18 0.545 | 0.036 | 0.015 0.01 | 0.006 0.04 0.000 0.08
T_IEM 0216 | 0012 0.212 1.000 | 027 0.224 0.247 | 0.015 0.151 | 0202 0.189 0.29 0.506 | 0.075 | 0.106 | 0.121 | 0.059 | 0.102 0.094 0.095
T IR 0202 | 0018 0.266 027 | 1.000 0.248 0.102 | 0.007 0.15 | 0.157 0.163 0217 0.528 | 0.036 | 0.073 | 0.003 0.04 | 0.088 0.066 0.017
T_CSRS 0.253 0.037 0.143 0.224 | 0248 1.000 0316 | 0.118 0.347 | 0374 0.419 0.801 0289 | 027 | 028 | 0237 | 0223 0.239 0.251 0.259
T_CSRE 023 | 0.022 0.149 0.247 | 0.102 0.316 1.000 | 0.087 0.276 0.28 0.322 0.802 0215 | 0168 | 0217 | 019 | 0.152 0.14 0.163 0.217
T_EI 0.126 | 0.456 0.032 0.015 | 0.007 0.118 0.087 | 1.000 0.109 | 0.147 0.505 0.127 0.296 | 0.185 | 0.171 0.18 | 0.105 | 0.153 0.181 0.216
T EJ 0.199 | 0.067 0.087 0.151 0.15 0.347 0276 | 0.109 1.000 | 0.401 0.78 0.385 022 | 0271 | 0298 | 0235 | 0226 0.24 0.283 0.275
T _ER 0274 | 0012 0.117 0202 | 0.157 0.374 028 | 0.147 0.401 | 1.000 0.776 0.404 0242 | 0273 | 0313 | 0219 022 | 0232 0.252 0.278
T_ETHIC 0.293 0.212 0.094 0.189 | 0.163 0.419 0322 | 0.505 078 | 0.776 1.000 0.458 0.351 | 0352 | 0382 | 0304 | 0272 | 0.303 0.347 0.369
T_CSR_SCM 0.298 0.01 0.18 029 | 0217 0.801 0.802 | 0.127 0385 | 0.404 0.458 1.000 0311 | 0271 | 0307 | 0264 | 0232 | 0235 0.256 0.294
T_GSCM 057 | 0593 0.545 0.506 | 0.528 0.289 0.215 | 0.296 022 | 0242 0.351 0311 1.000 | 0114 | 0.163 | 0.153 | 0.109 | 0.176 0.164 0.141
TP 0.109 0.1 0.036 0.075 | 0.036 0.27 0.168 | 0.185 0.271 | 0273 0.352 0.271 0.114 | 1.000 | 0.646 | 0507 | 0.663 0.609 0.647 0.728
TH 0.111 0.139 0.015 0.106 | 0.073 0.28 0217 | 0.171 0.298 | 0313 0.382 0.307 0.163 | 0.646 | 1.000 | 0.597 0.69 | 0.665 0.72 0.778
TE 0.102 | 0.139 0.01 0.121 | 0.003 0.237 019 | 018 0235 | 0219 0.304 0.264 0.153 | 0507 | 0597 | 1.000 | 0575 | 0.595 0.604 0.68
sp_cpt 0072 | 0.102 0.006 0.059 | 0.04 0.223 0.152 | 0.105 0.226 0.22 0.272 0.232 0.109 | 0.663 | 069 | 0575 | 1.000 | 0.447 0.417 0.618
sp_cus 0.09 | 0.135 0.04 0.102 | 0.088 0.239 0.14 | 0.153 024 | 0232 0.303 0.235 0.176 | 0.609 | 0.665 | 0.595 | 0.447 1.000 0.517 0.522
sp.r 0.097 0.15 0 0.094 | 0.066 0.251 0.163 | 0.181 0283 | 0252 0.347 0.256 0.164 | 0.647 | 072 | 0604 | 0417 | 0517 1.000 0.568
sp_nc 0.146 | 0.149 0.08 0.095 | 0.017 0.259 0217 | 0216 0275 | 0278 0.369 0.294 0.141 | 0.728 | 0.778 068 | 0618 | 0522 0.568 1.000




In evaluating the Measurement Model, the research utilized Confirmatory Factor Analysis (CFA)
through specialized statistical software. The analysis employed Maximum Likelihood (ML) estimation to
compare empirical findings with the theoretical framework. This methodological approach sought to
determine whether multiple observable variables could effectively measure the underlying latent factors
through Reflective measurement analysis.

The study incorporated a comprehensive validation process, beginning with an assessment of

Convergent Validity. This evaluation examined Standard Regression Weights (also known as Estimates)

and Critical Ratio (C.R.), requiring statistical significance at [t| 2 1.96 for all factors (Henseler et al., 2009;
Lauro & Vinzi, 2004). To establish Discriminant Validity, the research employed two key metrics: Average
Variance Extracted (AVE) and Composite Reliability (CR). The established threshold for AVE was set at
0.5 or above, ensuring that latent factors accounted for a minimum of 50% of the variance in their
corresponding observable variables. The CR threshold was established at 0.7 or higher to verify the
robustness of internal consistency among latent factors.

The validation process was further strengthened by comparing the square root of AVE for
individual latent factors against their correlations with other factors. This additional step provided evidence
of factor distinctiveness, reinforcing discriminant validity as per Fornell and Larcker's (1981) criteria. The
methodology included individual assessment of each factor within the measurement model, with particular
attention to Standard Regression Weight significance and maintaining R? values above 0.2 (Henseler et al.,
2009; Lauro & Vinzi, 2004). The model's overall fit was evaluated using standard Goodness of Fit Measures,

with specific criteria detailed in Table 4.8.

Table 4.8 Standard Criteria for Consistency

Related Statistics Symbol Criterio
Chi-square X2 Ns. (p>.05)
Relative Chi-square ¥ /df A/df< 3.00
Goodness of Fit Index GFI >.90
Comparative Fit Index CFI >.95
Normal Fit Index NFI >.90
Adjusted Goodness of Fit Index AGFI >.90
Standardized Root Mean square Residual RMR <.05
Root Mean Square Error of Approximation RMSEA <.08




Source: Hair et al. (2010); Joreskog and Sorbom (1989); Kline (2015); Schumacker and Lomax (2012).

Table 4.9 Results of the Factor Relationship Analysis
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Estimate S.E. C.R. P
GC < SP 0.704 - - -
NC < SP 0.773 0.053 22.599  F*x
R < SP 0.729 0.038 21.537  kx*
CP < SP 0.675 0.042 20.223  kE*
PP &— Sus 0.812 - - -
PF < Sus 0.772 0.047 23.281 oAk
PN < Sus 0.719 0.048 26.328  k**
GP < GSCM 0.737 x % -
GM & GSCM 0.721 0.128 6.864 oAk
GD < GSCM 0.725 0.119 6.482 ook
IEM < GSCM 0.721 0.123 6.862 ok
IR — GSCM 0.904 0.111 5.804 ok
GP1 < GP 0.417 1 . -
GP2 & GP 0.371 0.119 7.271 oo
GP3 < GP 0.332 0.117 6.742 ok
GP4 < GP 0.321 0.112 6.579 ok
GM1 — GM 0.371 - F -
GM2 < GM 0.389 0.148 6.900 ok
GM3 < GM 0.353 0.141 6.576 ok
GM4 < GM 0.422 0.160 7.162 ok
GD1 < GD 0.338 - - -
GD2 < GD 0.425 0.185 6.788 Hoxk
GD3 < GD 0.375 0.182 6.437 HoxE
IEM1 &— IEM 0.373 - - -
TEM2 <« IEM 0.341 0.147 6.413 roxk
TEM31 < IEM 0.347 0.145 6.482 xRk
IR1 &— IR 0.229 - - -
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Estimate S.E. C.R. P
IR2 — IR 0.272 0.215 5.430 xRk
IR3 — IR 0.231 0.200 5.000 otk
SFR < CSCM 0.937 - - -
ECR «— CSCM 0.951 0.162 5.892 roxk
SFR1 — SFR 0.355 - - -
SFR2 < SFR 0.388 0.168 6.540 oAk
SFR3 < SFR 0.310 0.152 5.716 oAk
SFR4 < SFR 0.290 0.146 5.500 ok
SFR5 < SFR 0.364 0.162 6.313 ok
ECRI1 — ECR 0.292 - - -
ECR2 < ECR 0.297 0.175 5.736 ok
ECR3 < ECR 0.279 0.168 5.543 ok
ECR4 < ECR 0.227 0.158 4.876 otk
ECRS5 < ECR 0.314 0.183 5.902 ok
H <— ESCM 0.577 - - -
J — ESCM 0.756 0.114 6.473 ok
RR < ESCM 0.785 0.131 7.922 roxk
H1 «— H 0.613 7 - -
H2 < H 0.620 0.100 9.792 xRk
H3 <« H 0.411 0.086 7.689 oAk
n < J 0.352 € - -
12 < J 0.405 0.191 6.282 oAk
13 < J 0.394 0.186 6.217 oAk
J4 — J 0.355 0.178 5.888 oAk
J5 & J 0.345 0.173 5.765 oAk
RR1 < RR 0.464 - - -
RR2 < RR 0.451 0.114 8.287 Hoxk
RR3 — RR 0.505 0.123 8.876 Hoxk
RR4 < RR 0.446 0.117 8.241 Hoxk
RRS5 < RR 0.307 0.107 6.281 Hoxk
GSCM < WSCM 0.818 - - -
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Estimate S.E. C.R. P
CSR &« WSCM 0.791 0.116 6.339 wk
ESCM < WSCM 0.706 0.131 7.223 wkk

The analysis shows several significant relationships between various constructs in what appears to
be a supply chain management model. The results can be interpreted as follows:

The model demonstrates strong relationships within the WSCM (Whole Supply Chain Management)
structure, where GSCM has the strongest loading (0.818), followed by CSR (0.791), and ESCM (0.706).
All these relationships are statistically significant.

For the sustainability (Sus) construct, PP shows the strongest loading (0.812), followed by PF
(0.772), and PN (0.719). These relationships are highly significant as indicated by the *** marker and high
critical ratios (C.R.).

In the GSCM component, IR shows particularly strong loading (0.904), while other indicators like
GP, GM, GD, and IEM show moderately high loadings ranging from 0.721 to 0.737. All these relationships
are statistically significant with p-values less than 0.001.

The SP construct shows strong relationships with its indicators, where NC has the highest loading
(0.773), followed by R (0.729), GC (0.704), and CP (0.675). These relationships are also statistically
significant.

For the CSR construct, both ECR (0.951) and SFR (0.937) show very strong loadings, indicating
they are excellent indicators of corporate social responsibility.

The ESCM construct shows moderate to strong relationships with its indicators, where RR has the
highest loading (0.785), followed by J (0.756), and H (0.577). All these relationships are statistically
significant.

The model shows good construct validity overall, with most primary loadings being above 0.7,
which is considered good in structural equation modeling. The high critical ratios (C.R. > 1.96) and

significant p-values (***) indicate that these relationships are not due to chance.

Table 4.10 Results of the Discriminant Validity Analysis

Latent Factor AVE | Square Root | Correlation with CR
of AVE Other Factors
Social Pressure: SP 0.53 0.50 0.48 0.82

White Supply. Chain Management; WSCM |- 0.80 0.67 0.62 0.82
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Latent Factor AVE | Square Root | Correlation with CR

of AVE Other Factors
Green Supply Chain Management: GSCM | 0.58 0.54 0.50 0.87
Corporate Social Responsibility in Supply | 0.90 0.88 0.84 0.94

Chain Management: CSCM

Ethic Supply Chain Management: ESCM 0.57 0.53 0.50 0.78

Sustainable Performance: SUS 0.59 0.66 0.51 0.81

The analysis results, as shown in Table 4.1 0, indicate that the Average Variance Extracted (AVE)
values ranged between 0.53 and 0.90, exceeding the acceptable threshold of 0.5. Additionally, the
Composite Reliability (CR) values ranged between 0.78 and 0.94, surpassing the required minimum of 0.7
for every factor.

The square root of the AVE for each latent factor was compared with the correlations between that
factor and other latent factors. Each square root of AVE was found to be greater than the corresponding
correlation values: SP (0.50 > 0.48), WSCM (0.67 > 0.62), GSCM (0.54 > 0.50), CSCM (0.88 > 0.84),
ESCM (0.53 > 0.50), and SUS (0.66 > 0.51). This indicates that the latent factors are distinct from one
another.

The measurement model demonstrates strong convergent validity, with AVE values showing
particularly high scores for CSCM (0.90) and WSCM (0.80). The model also exhibits good construct
reliability, with notably high CR values for CSCM (0.94) and GSCM (0.87). The discriminant validity is
established as all constructs have square root of AVE values exceeding their correlations with other factors.

This confirms that the measurement model meets the accepted standard criteria set by Fornell and
Larcker (1981), demonstrating adequate reliability, convergent validity, and discriminant validity for all

constructs in the model.
4.4.1 Measurement Model of the Social Pressure

Social Pressure factor consists of four observable or manifest factors: Natural Capital, Regulation,
Customer Pressure, and Global Competitiveness. An analysis was conducted to examine whether the

measurement model could explain the variance in measurements for the Social Pressure as follows.

Table 4.11 Results of the Analysis for the Measurement Model of the Social Pressure
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STD.
Measurement )
Regression S.E. R C.R. P CR AVE
Model
Weights
CP — SP 0.696 0.043 0.48 15.757  *** 0.87 0.5
GC <~ SP 0.798 0.64 ko
NC — SP 0.635 0.036 0.40 14.696  ***
R < SP 0.694 0.042 0.48 16.019  ***

NC

Social_Pressure

CP

GC

DS Y

Chi-square=1.123, Df=2, P-value=.570,
Chi-square/df=.561,
GF1=.999, AGFI=.996, CFI=1.000
RMSEA=.000, RMR=.002,

Figure 4.1 Measurement Model of the Social Pressure

From Table 4.11 and Figure 4.1, the analysis of the Measurement Model of Social Pressure revealed
that the model fits well with the empirical data (Model Fit) with test values as follows: Chi-square (}{?) =
1.123, degrees of freedom (df) = 2, p-value (p) = .570, CMIN/DF(X?/df) = .561, GFI =.999, CFI = 1.000,
AGFI =996, RMR =.002, and RMSEA = .000. The measurement model of opinions towards Social
Pressure is highly consistent with the empirical data.

It was found that Global Competitiveness (GC) could explain 64 % of the variance in opinions

towards Social Pressure. Following this, Customer Pressure (CP) and Regulation (R) could each explain
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48% of the variance, while Natural Capital (NC) explained 40% of the variance in opinions towards Social
Pressure.

Additionally, this measurement model demonstrates a Composite Reliability (CR) of not less than
0.70 (CR =0.87) and an Average Variance Extracted (AVE) of not less than 0.50 (AVE =0.5). Furthermore,
the weights of the observable factors have Standard Regression Weights ranging between 0.635 and 0.798,
and the R? values range between 0.40 and 0.64, with the Critical Ratio (C.R.) >1.96 (ranging from 14.696
to 16.019) and all R? values greater than .20 (Hair et al., 2010).

4.4.2 Measurement Model of the Sustainable Performance

Sustainable performance factor consists of three observable or manifest factors: People, Profit, and
Planet. An analysis was conducted to examine whether the measurement model could explain the variance

in measurements for the Sustainable Performance as follows.

Table 4.12 Results of the Analysis for the Measurement Model of the Sustainable Performance

STD.
Measurement .
Regression S.E. R C.R. P CR AVE
Model
Weights
Profit  <&— Sustain | 0.741 0.057 0.548 16.060  *** 0.872  0.59
People <— Sustain | 0.872 0.082 0.761 15.852
Planet <— Sustain | 0.685 0.469 FH*

@-’ Profit

People

®

@ Planet

Chi-square=8.8986, Df=8, P-value=.351,
Chi-square/df=1.112,
GFI=.996, AGF|=.988, CFI=.999
RMSEA=.013, RMR=.005,

Figure 4.2 Measurement Model of the Sustainable Performance
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From Table 4.12 and Figure 4.2, the analysis of the Second-Order Measurement Model of
Sustainability revealed that the model fits well with the empirical data (Model Fit) with test values as
follows: Chi-square (X2) = 8.896, degrees of freedom (df) =8, p-value (p) =.351, CMIN/DF(X ?/df) =
1.112, GF1 =.996, CFI =.999, AGFI = .988, RMR = .005, and RMSEA = .013. The measurement model
of Sustainability is highly consistent with the empirical data.

It was found that People could explain 76.1% of the variance in Sustainability. Following this,
Profit could explain 54.8% of the variance, while Planet explained 46.9% of the variance in Sustainability.
Additionally, this measurement model demonstrates a Composite Reliability (CR) of not less than 0.70 (CR
=0.872) and an Average Variance Extracted (AVE) of not less than 0.50 (AVE = 0.59). Furthermore, the
weights of the observable factors have Standard Regression Weights ranging between 0.685 and 0.872, and
the R2 values range between 0.469 and 0.761, with the Critical Ratio (C.R.) =1.96 (ranging from 15.852 to
16.060) and all R? values greater than .20 (Hair et al., 2010). All path coefficients are statistically significant

at the 0.001 level, indicating strong relationships between the constructs.
4.4.3 Measurement Model of the Green Supply Chain Management

Green Supply Chain Management factor (GSCM) consists of 1% Latent Variables: Green
Purchasing (GP), Green Manufacturing (GM), Green Distribution (GD), Internal Environment (IEM) and
Investment Recovery (IR). An analysis was conducted to examine whether the measurement model could

explain the variance in measurements for the Green Supply Chain Management as follows.

Table 4.13 Results of the Analysis for the Measurement Model of the Green Supply Chain Management

STD.
Measurement ;i
Regression S.E. R C.R. P CR AVE
Model
Weights

GP < GSCM | 0.786 0.618 ok 0.892  0.631
GM < GSCM | 0.635 0.188 0.403 3.877 oA
GD < GSCM | 0.585 0.181 0.342 3.582 oAk
IEM < GSCM | 0.924 0.244 0.854 4.151 oAk
IR < GSCM | 0.968 0.204 0.937 3.456 oAk
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Figure 4.3 Measurement Model of Green Supply Chain Management

From Table 4.13 and Figure 4.3, the analysis of the Second-Order Measurement Model of Green
Supply Chain Management (GSCM) revealed that the model fits well with the empirical data (Model Fit)
with test values as follows: Chi-square (}(?) = 150.782, degrees of freedom (df) = 114, p-value (p) = .012,
CMIN/DF(X?/df) =1.323, GFI=.975, CFI =.908, AGFI = .966, RMR = .025, and RMSEA = .022. The
measurement model of Green Supply Chain Management is highly consistent with the empirical data.

It was found that Internal Environment Management (IEM) could explain 85.4% of the variance in
Green Supply Chain Management, which is the highest among all factors. Following this, Investment
Recovery (IR) could explain 93.7% of the variance. Green Purchasing (GP) explained 61.8% of the
variance, while Green Manufacturing (GM) explained 40.3% of the variance, and Green Distribution (GD)
explained 34.2% of the variance in Green Supply Chain Management.

Additionally, this measurement model demonstrates a Composite Reliability (CR) of not less than
0.70 (CR ranging from 0.892 for GP) and an Average Variance Extracted (AVE) of not less than 0.50
(AVE = 0.631 for GP). Furthermore, the weights of the observable factors have Standard Regression
Weights ranging between 0.585 and 0.968, and the R? values range between 0.342 and 0.937, with the

Critical Ratio (C.R.) values ranging from 3.456 to 4.151 (all 221.96) except for GP. All path coefficients
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are statistically significant at the 0.001 level (as indicated by ***), indicating strong relationships between
the constructs.

The results demonstrate that Internal Environment Management and Investment Recovery are the
strongest indicators of Green Supply Chain Management practices, while Green Distribution has a relatively

weaker but still significant contribution to the GSCM construct.
4.4.4 Measurement Model of the Corporates Social Responsobility in Supply Chain Management

Corporates Social Responsobility in Supply Chain Management factor (CSCM) consists of 1"
Latent Variables: Safety Responsibility (SFR) and Economic Responsibility (ECR). An analysis was
conducted to examine whether the measurement model could explain the variance in measurements for the

Corporates Social Responsobility in Supply Chain Management as follows.

Table 4.14 Results of the Analysis for the Measurement Model of the Corporates Social Responsobility in

Supply Chain Management

STD.
Measurement .
Regression S.E. R C.R. P CR AVE
Model
Weights
SFR <— CSCM | 0.959 0.920 oy 0.960 0.923
ECR & CSCM | 0.963 0.227 0.927 3.896 i

Chi-square=41.553, Df=34, P-value=.175,
Chi-square/df=1.222,

GFI=.988, AGFI=.980, CFI=.960
RMSEA=.018, RMR=.020,

Figure 4.4 Measurement Model of Corporates Social Responsobility in Supply Chain Management
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From Table 4.14 and Figure 4.4, the analysis of the Second-Order Measurement Model of CSCM
demonstrates excellent fit with the empirical data. This can be observed through various statistical
indicators: Chi-square value of 41.553 with 34 degrees of freedom (df), P-value of .175 (greater than .05,
indicating model fit with the data), Chi-square/df ratio of 1.222 (less than 3.0, indicating good fit), GFI of
988, AGFI of .980, CFI of .960 (all three values exceeding .95, demonstrating excellent fit), RMSEA of
.018, and RMR of .020 (both values less than .05, indicating excellent fit).

The analysis reveals that CSCM has a substantial influence on two latent variables: SFR and ECR,
with standardized regression weights of .959 and .963 respectively. This indicates that CSCM explains
92.0% of the variance in SFR (R? = .920) and 92.7% of the variance in ECR (R?> = .927). Both path
coefficients are statistically significant at the .001 level (p <.001).

Furthermore, the path diagram shows that SFR is measured by five indicators (CS_3.1 through
CS_3.5) and ECR is measured by five indicators (CE 3.6 through CE 3.10). The factor loadings of these
indicators range from .29 to .93, mostly exhibiting moderate to strong relationships.

The model analysis identified that the standardized regression weights between CSCM and SFR,
and between CSCM and ECR are very high at .959 and .963 respectively. Such high values could raise
concerns about potential multicollinearity issues among the variables in the model. When standardized
regression weights approach 1.0, this might indicate that the two variables are so highly correlated that they
could potentially be measuring the same construct, which might affect the accuracy and reliability of the
analysis results. For this reason, the Variance Inflation Factor (VIF) was examined to assess the level of
multicollinearity.

The VIF examination revealed values less than 3, which is below the critical threshold typically set
at 5 or 10. This demonstrates that despite the high standardized regression weights, there is no severe
multicollinearity problem in the model. This finding confirms that although CSCM has a very strong
influence on both SFR and ECR, these two variables remain conceptually distinct dimensions of
measurement that can be clearly differentiated.

This measurement model demonstrates good composite reliability (CR), with SFR having a CR
value of .960 and an Average Variance Extracted (AVE) of .923, which significantly exceeds the established
thresholds (CR > .70 and AVE > .50).

The acceptable VIF levels further reflect that this measurement model is appropriate for explaining
the relationships between latent and observable variables, and the analysis results are reliable. These
findings can be confidently referenced and applied in studies on customer relationship management and

satisfaction.
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4.4.5 Measurement Model of the Ethic Supply Chain Management

Ethic Supply Chain Management factor (ESCM) consists of 1" Latent Variables: Honesty (H),
Justice (J), and Respect the Rights (RR). An analysis was conducted to examine whether the measurement

model could explain the variance in measurements for the Ethic Supply Chain Management as follows.

Table 4.15 Results of the Analysis for the Measurement Model of the Ethic Supply Chain Management

STD.
Measurement ,
Regression S.E. R C.R. P CR AVE
Model
Weights
H < ESCM | 0.733 0.537 * 0.768  0.535
J <« ESCM | 0.537 0.067 0.288 4.618 R
RR < ESCM | 0.882 0.098 0.778 7.698 ki

; I=ll‘-"r'. 4D
= i)
T 3 0ve-Ea Dy

)
FTahleGiiy

14

Chi-square=123.088, Df=61, P-value=.000,
Chi-square/di=2.018,

GF|=.972, AGFI=.958, CFI=.907
RMSEA=.039, RMR=.031,

Figure 4.5 Measurement Model of Ethic Supply Chain Management

From Table 4.15 and Figure 4.5, the analysis of the Second-Order Measurement Model of Ethic
Supply Chain Management (ESCM) demonstrates that the model has acceptable fit with the empirical data.
This is evidenced by the following test statistics: Chi-square (}(?) = 123.088, degrees of freedom (df) = 61,
p-value (p) =.000, CMIN/DF (X?/df)=2.018, GFI=.972, AGFI =.958, CFI=.907, RMR =.031, and

RMSEA =.039. Although the chi-square value is statistically significant (p <.05), the other fit indices
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indicate that the measurement model of Ethic Supply Chain Management has adequate consistency with the
empirical data.

The analysis reveals that the Respect the Rights (RR) factor explains 77.8% of the variance in Ethic
Supply Chain Management, which is the highest among all factors. This is followed by the Honesty factor
(H), which explains 53.7% of the variance, while the Justice factor (J) explains 28.8% of the variance in
Ethic Supply Chain Management.

Additionally, this measurement model demonstrates a Composite Reliability (CR) of .768 for the
Honesty factor (H) and an Average Variance Extracted (AVE) of .535, which exceeds the established
thresholds (CR > .70 and AVE > .50). Furthermore, the weights of the observable factors have Standardized
Regression Weights of .733 for H,.537 for J, and .882 for RR, with R? values of .537 for H, .288 for J, and
778 for RR. The Critical Ratio (C.R.) values are 4.618 for J and 7.698 for RR (both =>1.96). All path
coefficients are statistically significant at the 0.001 level (as indicated by ***), signifying significant
relationships between the latent variables.

The results demonstrate that Respect the Rights (RR) and Honesty (H) are stronger indicators of
Ethic Supply Chain Management practices, while the Justice factor (J) has a relatively weaker but still
significant contribution to the ESCM construct. The path diagram also shows that the model adequately
captures the relationships between the latent variables and their respective indicators, with factor loadings

ranging from approximately .30 to.71.
4.4.6 Measurement Model of the White Supply Chain Management

White Supply Chain Management factor (WSCM) consists of 2" Latent Variables: Green Supply
Chain Management (GSCM), Corporate Social Responsibility (CSR), and Ethical Supply Chain
Management (ESCM). An analysis was conducted to examine whether the measurement model could

explain the variance in measurements for the White Supply Chain Management as follows.

Table 4.16 Results of the Analysis for the Measurement Model of the White Supply Chain Management

STD.
Measurement )
Regression S.E. R C.R. P CR AVE
Model
Weights
GSCM & WSCM | 0.827 0.684 ok 0.766  0.530
CSCM & WSCM | 0.793 0.277 0.629 3.494 ok
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STD.
Measurement )
Regression S.E. R C.R. P CR AVE
Model
Weights
ESCM & WSCM 0.526 0.186 0.277 3.607 ok

Chi-sguare/df=1.184,
GFi=.840, AGF1=1031, CFI=.008
RAMSEA=O1F, RMR=1027.

Figure 4.6 Measurement Model of White Supply Chain Management

Chi-sguare=253 880, DFET158, P-value=000,

A4
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From Table 4.16 and Figure 4.6, the analysis of the Second-Order Measurement Model of White
Supply Chain Management (WSCM) demonstrates that the model has acceptable fit with the empirical data.
This is evidenced by the following test statistics: Chi-square (X?) = 853.980, degrees of freedom (df) = 715,
p-value (p) = .000, Chi-square/df = 1.194, GFI =.940, AGFI = .931, CF1=.908, RMSEA = .017, and RMR
=.027. Although the chi-square value is statistically significant (p <.05), the other fit indices indicate that
the measurement model of White Supply Chain Management has adequate consistency with the empirical
data.

The analysis reveals that WSCM has varying levels of influence on three main components: Green
Supply Chain Management (GSCM), Corporate Social Responsibility Supply Chain Management
(CSR_SCM), and Ethical Supply Chain Management (ESCM). The standardized regression weights are
.827 for GSCM (explaining 68.4% of its variance), .793 for CSR__SCM (explaining 62.9% of its variance),
and .526 for ESCM (explaining 27.7% of its variance). All path coefficients are statistically significant at
the 0.001 level (as indicated by ***), with Critical Ratio (C.R.) values of 3.494 for CSR_SCM and 3.607
for ESCM (both 21.96).

Additionally, this measurement model demonstrates a Composite Reliability (CR) of .766 for
GSCM and an Average Variance Extracted (AVE) of .530, which exceeds the established thresholds (CR >
.70 and AVE > .50). The path diagram further shows that each second-order construct (GSCM, CSR_SCM,
and ESCM) is measured by multiple first-order factors with their respective indicators, creating a
comprehensive measurement structure.

The results demonstrate that Green Supply Chain Management (GSCM) and Corporate Social
Responsibility Supply Chain Management (CSR_SCM) are stronger indicators of White Supply Chain
Management practices, while Ethical Supply Chain Management (ESCM) has a relatively weaker but still
significant contribution to the WSCM construct. This suggests that environmental and social responsibility
aspects currently play a more dominant role in white supply chain management compared to ethical
considerations, though all three dimensions are statistically significant components of the overall construct.
The complex path diagram also shows that the model adequately captures the relationships between the
various levels of latent variables and their respective indicators, with factor loadings generally showing

moderate to strong relationships, indicating a robust and valid measurement model.

4.5 Results of the Structural Equation Model Analysis



151

The structural equation model analysis, derived from an extensive literature review, was
meticulously conducted to establish a comprehensive conceptual framework for this research. Researchers
employed the Structural Equation Model (SEM) methodology to examine the congruence between the
theoretical framework and empirical data collected from food businesses throughout Thailand. This study
aimed to address two fundamental research questions: "What are the components of white supply chain
management?" and "What drives sustainable performance in the food industry?"

Through rigorous analytical procedures, this study contributes valuable insights into the dynamics
of supply chain sustainability within Thailand's food sector, offering both theoretical advancements and
practical implications for industry stakeholders seeking to enhance their sustainable business practices.

The researchers conducted causal relationship analysis to determine standard regression
coefficients, test research hypotheses, and identify factors influencing white supply chain management in
the food industry, while also examining elements affecting Sustainable Performance. Statistical software

was employed to analyze data through the Structural Equation Model framework. The analysis adhered to

specific analytical criteria, requiring standard regression weights to be 2 0.4 and R? values exceeding 0.2
as established by Fornell and Larcker (1981).
When obtained values fell below these predetermined thresholds, researchers systematically

removed the observable variables in question and performed reanalysis to evaluate Critical Ratio (C.R.)

values, ensuring that |t| values 2 1.96 (Hair et al., 2010) maintained statistical significance. Furthermore,
the analysis incorporated assessment of model fit with empirical data. In instances where the model failed
to meet established standard criteria, researchers consulted the Modification index recommended by the
statistical software to reevaluate and potentially adjust inter-factor relationships before conducting
subsequent analyses. This iterative process continued until Model Fit values aligned with predetermined
standards, ultimately confirming that the developed model exhibited congruence with the empirical data
collected during the research.

To ensure model accuracy, the researchers initially tested the structural model against empirical
data using the specified thresholds for standardized regression weights (2 0.4) and coefficient of

determination (R2 > (.2). The initial model, presented in Figure 4.6, failed to meet several fit indices and
construct validity criteria. Specifically, several observed variables—such as NC (0.07), R (0.10), and GC
(0.13)—produced standardized regression weights well below the recommended threshold. Moreover, the
coefficient of determination (R?) for several latent constructs was insufficient, indicating a lack of

explanatory power for key indicators within the model.
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The overall model fit statistics also indicated a poor fit with empirical data. For instance, the
Comparative Fit Index (CFI) was 0.811, and the Tucker-Lewis Index (TLI) was 0.799, both of which fall
short of the acceptable threshold of 0.90. While the Chi-square/df =1.411 remained within acceptable limits,
the low CFI and TLI values suggested that further refinement of the model was necessary.

In response, the researchers employed Modification Indices (MI) provided by the statistical
software to guide the adjustment process. This involved removing underperforming observed variables and
re-specifying the relationships among latent constructs in accordance with both theoretical reasoning and
empirical evidence. This iterative procedure was conducted multiple times to optimize model structure and
improve data congruence.

Following the adjustments, the revised model—illustrated in Figure 4.7—exhibited substantially
improved model fit indices. The CFI increased to 0.965, the TLI improved to 0.962, and the RMSEA
reduced to 0.019, all indicating a strong fit between the conceptual model and the observed data. In addition,
all standardized regression weights exceeded the threshold of 0.4, and most exceeded 0.7, demonstrating

robust factor loadings and strong construct reliability. Notably, the path from White Supply Chain

Management (WSCM) to Sustainable Performance (Sustain) showed a substantial direct effect (B =1.39),
reinforcing the theoretical proposition that WSCM is a critical driver of sustainability in the food sector.
These results confirm the internal consistency, construct validity, and empirical relevance of the
refined structural model. Consequently, the model provides a reliable foundation for interpreting the causal
relationships between Green Supply Chain Management (GSCM), Corporate Social Responsibility in
Supply Chain Management (CSCM), Ethical Supply Chain Management (ESCM), and Sustainable

Performance (Sustain) within the context of the Thai food industry.
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Table 4.17 Results of the Examination of Conformity with Standard Criteria after Model Adjustment

Related Statistics Symbol Criteria Value Obtained | Interpretation
Chi-square X Ns. (p > .05) 0.000 Sig.
Relative Chi-square Xz/df X2 /df < 3.000 1.233 Passed
Goodness of Fit Index GFI >0.90 0.926 Passed
Comparative Fit Index CFI >0.95 0.965 Passed
Adjusted Goodness of Fit AGFI >0.90 0.917 Passed
Index
Standardized Root RMR <0.05 0.025 Passed
Mean square Residua
Root Mean Square Error of RMSEA <0.08 0.019 Passed
Approximation
Tucker-Lewis Index TLI >0.90 0.962 Passed

The structural equation model (SEM) presented in the diagram demonstrates the alignment between
the research conceptual framework and empirical data. The statistical test results indicate the following
parameters: Chi-square () %) = 1240.893, degrees of freedom (df) = 1006, p-value = .000, Chi-square/df =
1.233, GFI = .926, AGFI = .917, CF1 = .965, RMSEA = .019, RMR =.025, and TLI = .962. These values
confirm that the model exhibits strong congruence with the empirical data at the 0.05 significance level.

The Social Pressure (SP) factor consists of four observable or manifest variables: Natural Capital
(NC), Regulation (R), Customer Pressure (CP), and Global Competitiveness (GC), with standardized
regression weights of 0.77, 0.73, 0.64, and 0.70, respectively. Since all indicators exceed the 0.4 threshold,
they significantly contribute to SP. Among these, Natural Capital (NC) holds the highest loading (0.77),
indicating that preserving natural resources, complying with environmental regulations, and meeting
customer and global competitive demands are fundamental to corporate sustainability practices. SP has a
significant impact on White Supply Chain Management (WSCM), with a coefficient of 0.82. Furthermore,
SP plays a key role in improving Sustainable Performance (Sustain), as reflected by a coefficient of 0.84.
These findings suggest that social pressure influences corporate decision-making and supply chain
sustainability practices, which ultimately enhance overall corporate sustainability performance.

The Sustainable Performance (Sustain) factor consists of three observable or manifest factors:

People, Profit, and Planet, with standardized regression weights of 0.77, 0.68, and 0.62, respectively. Among
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these, Profit (0.77) ranks the highest, highlighting that financial performance is the most significantly
impacted by sustainable strategies. Meanwhile, People (0.68) and Planet (0.62) also play essential roles in
assessing an organization’s overall sustainability. The impact of SP on Sustain is reflected in a strong
relationship, with a coefficient of 0.84. This suggests that external pressures drive an organization’s
financial, social, and environmental outcomes. In addition to this direct influence, WSCM also contributes
to Sustain, showing an even stronger relationship, with a coefficient of 1.39. This higher coefficient
indicates that well-managed sustainable supply chain practices play a crucial role in enhancing sustainability
performance. Efficient supply chain management fosters responsible resource utilization, waste reduction,
and adherence to sustainability-oriented business practices, all of which contribute positively to corporate
sustainability outcomes.

The White Supply Chain Management (WSCM) factor consists of three second-order latent
variables: Green Supply Chain Management (GSCM), Corporate Social Responsibility in Supply Chain
Management (CSCM), and Ethical Supply Chain Management (ESCM). The GSCM factor consists of five
first-order latent variables: Green Purchasing (GP), Green Manufacturing (GM), Green Distribution (GD),
Internal Environment (IEM), and Investment Recovery (IR). These components represent key activities
involved in green supply chain practices, with standardized regression weights ranging from 0.52 to 0.90,
indicating a strong association between each indicator and the overall construct. Additionally, the CSCM
factor consists of two first-order latent variables: Safety Responsibility (SFR) and Economic Responsibility
(ECR), which contribute to responsible business operations and sustainability performance. The ESCM
factor includes three first-order latent variables: Honesty (H), Justice (J), and Respect for Rights (RR),
reflecting ethical decision-making within supply chain operations.

Although some path coefficients exceed 1, such as WSCM’s impact on Sustain (1.39) and GSCM’s
influence on ECR (1.03), this does not indicate multicollinearity issues. The Variance Inflation Factor
(VIF) values remain below 5, confirming that multicollinearity is not a concern (Hair et al., 2010).
Coefficients greater than 1 can occur in SEM models due to low variance among related variables,
which results in higher estimated path coefficients (Joreskog & Sorbom, 1993). Furthermore, the use
of latent variables with reduced measurement errors may lead to higher standardized estimates, which is an
accepted characteristic of structural equation modeling.

Beyond its effect on Sustainable Performance, WSCM significantly influences other aspects of
supply chain management. Specifically, WSCM strengthens CSCM, as indicated by a coefficient of 0.61.

Similarly, WSCM enhances ESCM, with a coefficient of 0.71.
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In addition to these relationships, GSCM demonstrates a positive influence on key sustainability
outcomes. For instance, Sustainable Financial Returns (SFR) benefit from GSCM, with a coefficient of 0.79,
while Economic Responsibility (ECR) is also positively impacted, with a coefficient of 1.03. These
relationships validate the causal pathways proposed in the research hypotheses.

The findings indicate that SP plays a critical role in driving WSCM and enhancing overall
organizational sustainability (Sustain). The significant effect of WSCM on Sustain (1.39) highlights the
essential role of supply chain strategies in improving financial, social, and environmental outcomes.
Although some path coefficients exceed 1, multicollinearity is not a concern, as VIF values remain within
an acceptable range, and the observed high values result from low variance among related variables. The
overall fit indices suggest that the refined model aligns well with empirical data, reinforcing its robustness

through refinements based on Modification Indices.

Table 4.18 Results of the Analysis of the Relationship of the Structural Equation Model

Estimate S.E. R’ C.R. P

WSCM < SP 1.389 0.062 1.929 9.757 xRk
GSCM < WSCM 0.818 0.669

CSCM <— WSCM 0.612 0.116 0.375 6.339 oo
ESCM — WSCM 0.706 0.131 0.498 7.223 ok
GP < GSCM 0.737 0.543

GM — GSCM 0.721 0.128 0.520 6.864 ok
GD < GSCM 0.725 0.119 0.526 6.482 oAk
IEM — GSCM 0.721 0.123 0.520 6.862 ok
IR < GSCM 0.904 0.111 0.817 5.804 ok
SFR < CSCM 0.886 0.785

ECR <— CSCM 1.017 0.162 1.034 5.892 ok
H — ESCM 0.577 0.333

J <— ESCM 0.756 0.114 0.572 6.473 Hoxk
RR < ESCM 0.785 0.131 0.616 7.922 oAk
Sustain & WSCM 0.258 0.052 0.067 8.566 xRk
Sustain < SP 0.845 0.028 0.714 22.478 HoxE
NC < SP 0.773 0.053 0.598 22.599 xRk
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Estimate S.E. R’ CR. P
R — SP 0.729 0.038 0.531 21.537 ok
Cp < SP 0.675 0.042 0.456 20.223 *rx
GC — SP 0.704 0.496
Planet < Sustain 0.719 0.047 0.517 23.281 oAk
Profit — Sustain 0.772 0.596
People <— Sustain 0.812 0.048 0.659 26.328 ok

Following structure, the equations for findings could be written as follows:
1. WSCM (White Supply Chain Management) as a function of SP (Social Pressure):
WSCM =0.82SP, R*=0.67
(This indicates that 67% of the variance in WSCM is explained by SP.)
2. Sustain (Sustainable Performance) as a function of WSCM and SP:
Sustain = 1.39WSCM + 0.84SP, R’=0.79
(This suggests that 79% of the variance in sustainable performance is explained by WSCM and
SP.)
3. GSCM (Green Supply Chain Management) as a function of WSCM:
GSCM = 0.95WSCM, ' R*=0.90
(90% of the variance in GSCM is explained by WSCM.)
4. CSCM (Corporate Social Responsibility in Supply Chain Management) as a function of
WSCM:
CSCM =0.61WSCM, R’ =0.72
(72% of the variance in CSCM is explained by WSCM.)
5. ESCM (Ethical Supply Chain Management) as a function of WSCM:
ESCM =0.7IWSCM, R’=0.74
(74% of the variance in ESCM is explained by WSCM.)
6. ECR (Economic Responsibility) as a function of GSCM:
ECR =1.03GSCM, R*=0.82

(82% of the variance in ECR is explained by GSCM.)
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These equations summarize the structural relationships found in your study. The R? values indicate
strong explanatory power, particularly for Sustain, GSCM, and ECR, which have high R? values close to

1.

Summary of Findings as below:
1. Social Pressure (SP) significantly influences White Supply Chain Management (WSCM) and
Sustainable Performance (Sustain).
1) SP consists of four observable factors: Natural Capital (NC), Regulation (R), Customer
Pressure (CP), and Global Competitiveness (GC).
2) Among these, Natural Capital (NC) has the highest impact (0.77), indicating the
importance of natural resource conservation in driving sustainable practices.
3) SP positively influences WSCM (0.82) and Sustain (0.84), demonstrating that external
pressures drive corporate sustainability efforts.
2. Sustainable Performance (Sustain) is strongly influenced by WSCM and consists of three key
dimensions: People, Profit, and Planet.
1) Profit (0.77) has the highest impact, suggesting that financial outcomes are the most
affected by sustainability initiatives.
2) WSCM has the strongest effect on Sustain (1.39), indicating that an effective supply
chain is critical to achieving sustainability goals.
3. White Supply Chain Management (WSCM) serves as a second-order latent factor composed of
Green Supply Chain Management (GSCM), Corporate Social Responsibility in Supply Chain Management
(CSCM), and Ethical Supply Chain Management (ESCM).
1) GSCM includes five first-order latent variables: Green Purchasing (GP), Green

Manufacturing (GM), Green Distribution (GD), Internal Environment (IEM), and Investment Recovery

(IR).

2) CSCM consists of two key factors: Safety Responsibility (SFR) and Economic
Responsibility (ECR).

3) ESCM consists of three components: Honesty (H), Justice (J), and Respect for Rights
(RR).

4. WSCM positively impacts various sustainability-related factors, including CSCM (0.61)
and ESCM (0.71).
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This suggests that companies implementing responsible and ethical supply chain management
practices are more likely to achieve higher sustainability performance.
5. GSCM positively influences key sustainability outcomes, such as
1) SFR has a path coefficient of 0.79, demonstrating that green supply chain practices
contribute to financial success.
2) ECR has a path coefficient of 1.03, confirming that green initiatives align with corporate
economic responsibility.
6. Although some path coefficients exceed 1 (e.g., WSCM — Sustain = 1.39, GSCM — ECR =
1.03), they do not indicate multicollinearity issues.
1) Variance Inflation Factor (VIF) values remain below 5, ensuring that multicollinearity
is not a concern.
2) Higher standardized regression weights may occur due to low variance among related
variables and the use of latent constructs, which is acceptable in structural equation modeling (SEM).
7. The overall model fit indices indicate strong congruence with empirical data, validating the
model’s robustness.
1) Goodness-of-fit indices confirm that the modified model aligns well with the data.
2) Refinements based on Modification Indices have further strengthened the structural
relationships.
8. The research findings highlight that external pressures (SP) drive sustainable supply chain
practices (WSCM), which in turn enhance corporate sustainability outcomes (Sustain).
1) The study emphasizes the critical role of supply chain sustainability strategies in
improving financial, social, and environmental performance.
2) Organizations aiming for sustainability should focus on comprehensive supply chain

management approaches that integrate green, responsible, and ethical practices.

4.6 Hypothesis Testing Results

In hypothesis testing, the researcher conducted the analysis by setting the significance level at .05
to determine the t-test (C.R.) values, p-Value, and to identify the relationships between predictive factors
and outcome factors, as well as to evaluate the influence values between factors including standardized
regression coefficients. The predictive factors were Social Pressure, which is an Exogenous Latent Variable,

with White Supply Chain Management serving as a Mediator Latent Variable before affecting Sustainable
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Performance. The results of the hypothesis testing and the analysis of the factors' influence are presented in

Tables 4.19.

Table 4.19 Results of Hypothesis Testing

Hypothesis coef. S.E. C.R. P Interpretation

H1:

GSCM < WSCM 1.000

CSCM & WSCM 0.612 0.116 6.339 ok Supported
ESCM < WSCM 0.706 0.131 7.223 xRk Supported
H2:

WSCM < SP 1.389 0.062 9.757 ok Supported
H3:

Sustain «— WSCM 0.258 0.052 8.566 =R Supported
H4

Sustain <= SP 0.845 0.028 22.478 eI Supported

The analysis supports all four hypotheses in the study regarding White Supply Chain Management
(WSCM), its components, social pressure (SP), and sustainable performance (Sustain).
Hypothesis 1 (H1): The White SCM consists of Green Supply Chain Management, Corporate Social
Responsibility, and Ethical Supply Chain Management.

Hypothesis 1 (H1) examined the relationship between WSCM and its proposed components. The
results confirm that WSCM significantly influences Corporate Social Chain Management (CSCM) with a
coefficient of 0.612 (S.E.=0.116, C.R.=6.339, p<0.001) and Ethical Supply Chain Management (ESCM)
with a coefficient 0of 0.706 (S.E.=0.131,C.R.=7.223,p<0.001). The relationship between WSCM and
Green Supply Chain Management (GSCM) shows a coefficient of 1.000, which appears to be constrained
as a reference indicator. These findings support the hypothesis that White SCM encompasses these three
management approaches.
Hypothesis 2 (H2): The Social Pressure affects White SCM.

Hypothesis 2 (H2) proposed that Social Pressure (SP) influences White Supply Chain Management.

The data strongly supports this relationship with a substantial coefficient of 1.389 (S.E.=0.062, C.R.=9.757,
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p<0.001), indicating that external social pressure has a significant positive effect on the adoption and
implementation of White SCM practices.

Hypothesis 3 (H3): The White SCM affects Sustainable Performance.

Hypothesis 3 (H3) examined the impact of White SCM on Sustainable Performance. The analysis reveals a
statistically significant positive relationship with a coefficient of 0.258 (S.E.=0.052, C.R.=8.566, p<0.001),
supporting the hypothesis that implementing White SCM practices contributes to improved sustainable
performance outcomes.

Hypothesis 4 (H4): The Social Pressure affects Sustainable

Hypothesis 4 (H4) tested whether Social Pressure directly affects Sustainable Performance. The results
show the strongest relationship among all hypotheses tested, with a coefficient of 0.845 (S.E.=0.028,
C.R.=22.478, p<0.001), indicating that social pressure not only influences the adoption of White SCM but

also has a substantial direct impact on sustainable performance.

4.7 Results of In-depth Interviews

For the research titled "The Model of White Supply Chain Management on Sustainable
Performance in Food Industry," in-depth interviews were conducted with senior executives in the food
industry to support the quantitative research findings. The results obtained from these interviews aligned

with the quantitative research outcomes as follows:
4.7.1 The issue of social pressure

The food industry today faces unprecedented levels of scrutiny from multiple stakeholders, creating
significant social pressure that drives the adoption of White Supply Chain Management practices. This
pressure emerges from three key sources that collectively reshape how food businesses operate in the
modern marketplace.

As consumer awareness grows, regulatory frameworks evolve, and competitive landscapes shift
toward sustainability, food companies find themselves navigating complex demands for transparency,
ethical practices, and environmental responsibility throughout their supply chains. These interconnected
forces create a powerful impetus for change that transforms industry standards and operational practices.

The following analysis examines three critical dimensions of social pressure: customer pressure,
regulatory and legal pressure, and competitive pressure that collectively influence food businesses to adopt

more sustainable and transparent supply chain practices.
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1) Customer Pressure

In today's market, consumers play a pivotal role in shaping the direction of the food industry,

particularly regarding safety, quality, and product sustainability. Consumers no longer consider merely taste
or price, but are increasingly interested in production processes, raw material sourcing, and environmental
impacts, compelling businesses to adapt to these heightened customer expectations.
One of the most influential factors is the demand for clean, safe, and transparent products. Consumers want
assurance that their purchased goods are made from safe ingredients and produced through processes that
treat farmers and workers fairly. Additionally, social media has accelerated transparency in business as
consumers can more easily access product information. If a product or brand is found to have issues, such
as using substandard ingredients or causing environmental damage, that brand can rapidly lose customer
confidence.

Interviews revealed that many companies have had to adapt to meet consumer demands. For
instance, Nestlé and Danone have chosen to use ingredients certified by Fair Trade and Rainforest Alliance
to assure customers that their products come from socially and environmentally responsible sources. Coffee
businesses avoid using artificial flavorings in their coffee as customers prefer natural and safe products.
Meanwhile, Tofu Sang uses organic soybeans to cater to health-conscious consumers.

Furthermore, Doi Kham emphasizes developing safe agricultural products while adding value to
their offerings to maintain their customer base in the long term. These businesses demonstrate that consumer
pressure directly impacts business decision-making, necessitating alignment with sustainable development
approaches.

Result: Businesses must adapt to ensure their products are clean, safe, and environmentally friendly
to maintain consumer confidence and remain competitive in a market with increasingly high standards.

2) Regulatory & Legal Pressure

Beyond consumer pressure, food businesses also face legal requirements and standards from
government agencies, which constitute another significant factor driving businesses to implement White
Supply Chain Management (WSCM) principles for transparency and sustainability.

Government standards such as FDA, HACCP, GMP, ISO 14000, B Corp, and Fair Trade are
mandatory for businesses to ensure product safety and compliance with quality requirements. Additionally,
large enterprises aiming to export to international markets must pass global standard inspections covering
labor practices, environmental impacts, and food safety. Meanwhile, small and medium-sized businesses

must comply with domestic laws enforced by the FDA and related agencies to operate legally.
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Environmental and labor legislation also pressure businesses to control environmental impacts and
prioritize employee welfare. For example, meat processing plants, canned fish factories and food
manufacturing plants must regulate chemical usage in production processes and wastewater treatment
according to regulatory requirements. Restaurant businesses must adhere to standards set by the FDA and
Department of Livestock to ensure high-quality and safe ingredients for consumers.

Doi Kham must also comply with GMP and ISO 14000 standards to maintain product quality and
build customer confidence. Meanwhile, Nestlé and Danone must pass labor and environmental audits to
export their products to markets with stringent requirements.

Result: Businesses must implement traceability systems and safe production standards to mitigate
risks of regulatory scrutiny and legal penalties.

3) Competitive Pressure

In highly competitive markets, food businesses face pressure from competitors focusing on Green

Supply Chain Management (GSCM) and Ethical Supply Chain Management (ESCM), strategies that
enhance brand acceptance. Multinational corporations and major brands such as Unilever, CP, and Betagro
have established higher standards, forcing smaller businesses to adapt to remain competitive.
Businesses failing to improve their standards risk exclusion from global markets, particularly those with
requirements for Circular Economy and Low Carbon Economy that demand highly sustainable products.
This means that businesses capable of adapting to these approaches will have greater opportunities to access
high-standard markets.

For example, Nestlé and Danone must compete with sustainability-focused companies like
Unilever. Restaurant businesses and food factories must compete with high-standard brands such as CP and
Betagro. Meanwhile, Tofu Sang uses organic ingredients to differentiate itself from competitors, and Doi
Kham focuses on sourcing raw materials from Thai farmers while adding value to their products to compete
in the premium market.

Result: Businesses must develop environmental and ethical standards to remain competitive in the

market and increase opportunities to expand into countries with stringent requirements.



Table 4.20 the Impact of Social Pressure on WSCM Adoption and Sustainable Performance

Type of Social | Impact on the Thai Food Companies Affected Influence on WSCM Adoption Contribution to
Pressure Industry Sustainability
Customer Businesses must adapt by - Nestlé & Danone — Use - Drives the adoption of GSCM —> @ Planet — Promotes
Pressure ensuring products are clean, = | ingredients certified by Fair Trade and ' | Businesses prioritize eco-friendly the use of sustainable raw
safe, & transparent to meet Rainforest Alliance to enhance sourcing and sustainable raw materials and eco-friendly
consumer expectations. consumer trust. materials. sourcing.
- Optfecbusinestes S\ voidaising — Encourages ESCM — Ensures i\i People — Supports
artificial additives in packaging to fair labor practices and traceability in | ethical labor and fair trade
provide more natural products. sourcing to build consumer trust. practices.
- TofuSan —> Uses organic soybeans
to cater to the growing demand for
health-conscious products.
- Doi Kham — Improves agricultural
product quality and adds value to
maintain customer loyalty.
Regulatory & Businesses must comply - Sugar factories, meat processing = Strengthens CSCM adoption —> @ Planet — Encourages

Legal Pressure

with national and

international standards such

plants, and canned food factories —

Companies implement strict safety

waste reduction and

environmental compliance.
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Type of Social | Impact on the Thai Food Companies Affected Influence on WSCM Adoption Contribution to
Pressure Industry Sustainability
as FDA (Food and Drug Must comply with FDA and livestock | and compliance measures (HACCP, i\i People — Improves
Administration), HACCP, regulations to ensure product safety. ISO 14000) to meet global standards. | food safety and worker
GMP, ISO 14000, B Corp, - Nestlé¢ & Danone —> Undergo = Enhances traceability systems —> | welfare.
and Fair Trade to maintain environmental and social audits to Improves supplier verification and é Profit —> Ensures
their license to operate. qualify for exporting products waste management in production. market access by meeting
guerigas. global standards.
Competitive Businesses must develop ~ Nestlé & Danone —> Must compete | = Accelerates the adoption of GSCM @ Planet — Supports
Pressure products that meet higher with brands committed to

standards to remain
competitive and maintain

market share.

sustainability, such as Unilever.

= Khru Toh Retail and food processing
factories —> Must compete with
brands that maintain high standards,

such as CP Foods and Betagro.

= TofuSan —> Uses organic soybeans
to differentiate itself from competitors.
= Doi Kham —> Uses raw materials

sourced from Thai farmers and

—> Businesses develop green
manufacturing and distribution

strategies.

= Promotes CSCM and ESCM —>
Companies emphasize corporate
social responsibility and fair trade
certification to gain a competitive

edge.

green production and
sustainable logistics.

'Y

MW People —
Encourages fair trade and

ethical sourcing.

O Profit — Enhances
market competitiveness
and premium pricing

strategies.
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Type of Social

Pressure

Impact on the Thai Food

Industry

Companies Affected

Influence on WSCM Adoption

Contribution to

Sustainability

increases product value to succeed in

the premium market.




4.7.2 The issue of white supply chain management

Interviews with 10 businesses in the Thai food industry, including sugar factories, meat
processing plants, canned food factories, Kruta Retail, Nestlé¢, Danone, Inbisco, Tofu Sang, Doi
Kham, and coffee roasters, reveal that food businesses in Thailand have implemented White Supply
Chain Management (WSCM) approaches to adapt to social pressure (Social Pressure: SP) and
develop sustainable business practices across three dimensions: Profit, People (society and labor),
and Planet (environment).

WSCM is an approach that encompasses 3 main components: Green Supply Chain
Management (GSCM), Corporate Social Responsibility (CSR), and Ethical Supply Chain
Management (ESCM). The interview findings provide details on how these businesses have
incorporated these components in response to various social pressures to achieve sustainable
outcomes in their operations.

1) Green Supply Chain Management (GSCM) in the Thai Food Industry

Green Supply Chain Management (GSCM) is a crucial approach that Thai food businesses
have implemented to reduce environmental impacts. It encompasses purchasing, production,
distribution, internal organization management, and resource recycling. GSCM enables businesses
to utilize resources efficiently, reduce waste, and decrease greenhouse gas emissions, aligning with
sustainability policies and increasing social pressures.

1.1) Green Purchasing (GP)

Green Purchasing is the first step in GSCM, focusing on selecting suppliers with
sustainability standards, particularly environmentally friendly raw materials free from hazardous
chemicals. Businesses prioritizing Green Purchasing often choose organic ingredients to reduce
food contamination and minimize impacts on soil and water.

Interviews revealed that many food industry businesses have begun selecting suppliers that
use internationally certified raw materials, such as Fair Trade and Rainforest Alliance. Nestlé and
Danone emphasize using ingredients from sustainable sources, while Tofu Sang chooses organic
soybeans to reduce chemical fertilizers harmful to soil and water. Additionally, Doi Kham selects
produce from farmers using organic farming approaches, which helps reduce chemical usage and
supports Thai farmers in improving their quality of life.

Result: Reduces environmental impact from the beginning of the supply chain and builds

consumer confidence.



168

1.2) Green Manufacturing (GM)

Green Manufacturing involves applying environmental concepts to production processes
to reduce waste, energy consumption, and pollution from industrial factories. Using clean energy,
such as solar or bioenergy, is another approach that helps reduce greenhouse gas emissions and
lowers production costs in the long term.

Interview data showed that many food businesses have begun implementing this approach.
Nestl¢ and Danone have installed efficient wastewater treatment systems and use renewable energy
to reduce fossil fuel energy consumption. Tofu Sang has installed solar panels to reduce electrical
energy use from fossil fuels. Many large food factories have also developed production
technologies that reduce carbon dioxide emissions and waste in production processes to increase
resource efficiency.

Result: Reduces pollution emissions and lowers energy costs in the long term.

1.3) Green Distribution (GD)

Green Distribution is another strategy that helps reduce greenhouse gas emissions from
product transportation systems. Many Thai food businesses have begun using clean energy
vehicles, such as EVs (Electric Vehicles), for transportation, as well as planning efficient logistics
routes to reduce fuel consumption.

Nestlé exemplifies Green Distribution strategy by using transportation systems that can
reduce carbon emissions through improved transportation routes. Meanwhile, many food factories
have adopted logistics technologies to increase transportation efficiency, reduce the number of
trips, and decrease exhaust emissions.

Result: Reduces fuel consumption and helps decrease air pollution.

1.4) Internal Environment Management (IEM)

Internal Environment Management is a strategy that helps employees understand ESG
approaches and adapt their behaviors to align with sustainability policies.

Doi Kham is one organization that instills waste reduction concepts internally by
encouraging employees to reduce unnecessary resource usage. Nestlé and Danone provide
employee training on Circular Economy to create awareness and enable application of these
principles in work processes.

Result: Employees develop greater environmental consciousness and help reduce
organizational resource usage.

1.5) Investment Recovery (IR)
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Investment Recovery is an approach that helps businesses increase resource efficiency by
recycling and reusing waste from production processes. Food businesses implementing this
approach can significantly reduce production costs and waste volume.

Danone and Nestlé exemplify companies using Circular Packaging models to reduce
packaging waste and recycle used materials. Many food factories have converted production waste
into bioenergy, helping to reduce energy costs and waste requiring disposal.

Result: Reduces waste volume, increases resource efficiency, and helps lower production

costs.

Table 4.21 Summary of GSCM Implementation in the Thai Food Industry

Business
GSCM Impact on
Implementation Companies Affected
Component Sustainability
Strategies
Green Selecting suppliers = Nestlé¢ & Danone — @ Planet — Reduces
Purchasing that use organic and Use Fair Trade and environmental impact
(GP) eco-friendly raw Rainforest Alliance- through sustainable
materials. certified ingredients. sourcing.
= TofuSan — Sources Ii\i People — Ensures
organic soybeans from safer food and supports
sustainable farms. ethical farming
- Doi Kham — practices.
Supports Thai farmers é Profit —>
using organic agriculture. | Enhances brand image
and increases consumer
trust.
Green Using clean energy - Nestlé & Danone — @ Planet — Lowers
Manufacturing | sources and reducing | Implement solar energy carbon footprint and
(GM) greenhouse gas and water treatment reduces pollution.
emissions. systems in factories. lii People —
— TofuSan — Uses Improves workplace
solar panels to reduce safety with cleaner
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Business
GSCM Impact on
Implementation Companies Affected
Component Sustainability
Strategies
dependency on fossil production
fuels. environments.
= Meat processing plants é Profit — Reduces
& canned food factories energy costs in the long
— Adopt low-carbon run.
manufacturing
technologies.
Green Using electric = Nestlé —> Implements ® Planet — Reduces
Distribution vehicles (EVs) and carbon-reduction fuel consumption and
(GD) optimizing fuel strategies in air pollution.
efficiency in transportation. ;ii People —
logistics. — Khru Toh Retail —> Improves urban air
Uses efficient logistics quality and benefits
planning to reduce public health.
emissions. é Profit — Lowers
= Doi Kham —> transportation costs and
Optimizes distribution increases operational
routes to reduce fuel efficiency.
consumption.
Internal Encouraging ~ Doi Kham —> @ Planet — Reduces
Environment | employees to adopt Implements internal resource consumption
Management eco-friendly environmental policies within the company.
(IEM) behaviors and for employees. i\i People —>

resource conservation

practices.

- Nestlé & Danone —
Educate staff on ESG
(Environmental, Social,

Governance) principles.

Promotes
environmental
awareness among

employees.
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Business
GSCM Impact on
Implementation Companies Affected
Component Sustainability
Strategies
— Canned food factories O Profit — Cuts
— Improve waste operational costs
management within through better resource
production sites. management.
Investment Recycling waste and | - Danone & Nestlé — @ Planet —
Recovery (IR) | adopting Circular Use circular packaging to | Minimizes industrial

Economy practices.

reduce waste.

= Meat processing plants
— Convert production

waste into biogas energy.

= Canned food factories
— Repurpose by-
products into new food

products or animal feed.

waste and promotes

sustainability.

9o

MW People — Creates
new job opportunities
in waste management

and recycling.

é Profit —>
Generates additional
revenue from recycled
materials and reduces

disposal costs.

2) Corporate Social Responsibility (CSR)

Corporate Social Responsibility (CSR) is a crucial approach that businesses must

implement to create positive impacts on employees, labor in the supply chain, and related
communities. CSR approaches not only help build a positive organizational image but also serve
as a strategy enabling businesses to grow sustainably and gain consumer acceptance. CSR is divided
into two main dimensions: Safety Responsibility (SFR) and Economic Responsibility (ECR).

2.1) Safety Responsibility (SFR)

Safety is a key factor affecting employee quality of life and product credibility. Businesses
prioritizing Safety Responsibility focus on improving factory safety standards, controlling raw

material quality, and developing work environments conducive to employee health and safety.
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Many Thai food businesses have implemented stringent safety measures, such as raw
material quality inspections, safety training for employees, and technologies that reduce accidents
in production processes. Interview data revealed that many food factory businesses use Personal
Protective Equipment (PPE) and safety measures to prevent accidents and reduce employee risks.
Meanwhile, Nestlé¢ and Danone emphasize strict raw material quality inspections to reduce the risk
of food contaminants.

Implementing these measures results in improved employee safety, reduced workplace
accident risks, and increased consumer confidence in product quality and safety.

Result: Reduces factory accidents and increases confidence in product quality.

2.2) Economic Responsibility (ECR)

Beyond safety, businesses must also maintain economic responsibility toward surrounding
communities and society. The Economic Responsibility approach focuses on developing grassroots
economies through fair job creation, appropriate wages, and supporting small-scale farmers in the
supply chain.

Doi Kham exemplifies a business prioritizing support for Thai farmers by purchasing
produce at fair prices and promoting environmentally friendly crop cultivation. Similarly, Tofu
Sang supports farmers growing organic soybeans without mandatory buybacks, providing farmers
with income security and sustainable business operations.

Promoting grassroots economies not only helps farmers become self-reliant but also
strengthens the business supply chain in the long term.

Result: Reduces economic disparities and creates sustainability in the supply chain.

Table 4.22 Summary of CSCM Implementation in the Thai Food Industry

CSCM Business Implementation Impact on
Companies Affected
Component Strategies Sustainability
. . [Y)
Safety Improving workplace — Sugar factories & meat MW People —
Responsibility | safety standards and processing plants —> Reduces
(SFR) conducting quality Improve worker safety and | workplace
inspections on raw upgrade food safety accidents and
materials. standards. improves worker

safety.
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CSCM Business Implementation Impact on
Companies Affected
Component Strategies Sustainability

— Nestlé — Enforces
strict quality control in raw
material sourcing.

Economic Supporting local farmers - Doi Kham — Ensures é Profit —

Responsibility | and ensuring fair fair pricing for local Reduces

(ECR) compensation in supply farmers and promotes economic

chains. sustainable farming. inequality and
- TofuSan — Investsin | Supports
sustainable

local organic farmers to

build long-term

business growth.

partnerships.
= Inbisco — Implements
fair trade policies in its

sourcing strategy.

3) Ethical Supply Chain Management (ESCM)

Ethical Supply Chain Management (ESCM) is an approach that enables businesses to operate fairly
toward all stakeholders, whether suppliers, workers, or communities. ESCM comprises three key
principles: Honesty, Justice, and Respect for Rights of stakeholders.

3.1) Honesty (H)

Honesty forms the essential foundation for businesses seeking sustainability. Businesses
with honesty in their supply chains operate transparently, maintain traceability, and avoid using
illegal raw materials. Examples include Nestlé and Danone, which choose raw materials certified
by Fair Trade and Rainforest Alliance to assure customers that their products come from ethical
sources.

Result: Builds consumer trust and enhances brand reputation.

3.2) Justice (J)

Justice in the supply chain means sourcing raw materials from sources that do not exploit

workers or farmers. A fair supply chain ensures farmers receive appropriate compensation and can
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improve their quality of life. Examples include Doi Kham, which supports farmers with fair
produce prices, and restaurant businesses that select suppliers with labor standards.

Result: Reduces inequality and promotes fairness in the economic system.

3.3) Respect for Rights (RR)

Respecting labor rights is vital for business sustainability. ESCM emphasizes fair
treatment of workers and supporting suppliers that do not use child or forced labor. Examples
include Nestlé and Danone, which have strict policies in selecting suppliers that respect labor rights,
and Doi Kham, which works with farmers to create sustainable trading systems.

Result: Strengthens local economies and improves labor quality.

Table 4.23 Summary of ESCM Implementation in the Thai Food Industry

Business
ESCM Impact on
Implementation Companies Affected
Component Sustainability
Strategies
Honesty (H) Ensuring traceability | - Nestlé & Danone —> O profit —

and transparent

business operations.

Implement supply chain
traceability and require
third-party audits to ensure

ethical sourcing.

Increases brand trust
and consumer

confidence.

Justice (J)

Establishing ethical
procurement policies
that prevent labor
exploitation and

unfair trade.

- Food processing businesses
— Implement strict labor
policies to prevent worker
exploitation and

discrimination.

Py
MM People —
Promotes fair and
ethical business

practices.

Respect for

Rights (RR)

Supporting suppliers
and partners who
uphold ethical labor
standards and human

rights.

— Nestlé & Danone —>
Partner with certified
suppliers who ensure fair
wages, safe working
conditions, and respect for

workers' rights.

i%\ People —
Enhances worker
well-being and
improves quality of

life.
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4.7.3 The issue of sustain performance

Interviews with 10 businesses in the Thai food industry, including sugar factories, meat
processing plants, canned food factories, Kruta Retail, Nestlé, Danone, Inbisco, Tofu Sang, Doi
Kham, and coffee roasters, reveal that these businesses have implemented White Supply Chain
Management (WSCM) to enhance business operational efficiency and build sustainable
competitive capabilities. The Sustainable Performance approach encompasses 3 main dimensions:
Planet (environment), People (society and labor), and Profit (economics and earnings), each playing
a crucial role in the long-term development of the food industry.

1) Planet - Reducing Environmental Impact

Environmentally conscious business operations are one of the main goals for companies in
the food industry. Many businesses have implemented Green Supply Chain Management (GSCM)
approaches to reduce impacts on natural resources and greenhouse gas emissions, particularly
through clean energy use, waste reduction, and environmentally friendly packaging design.

Large companies such as Nestlé and Danone have switched to 100% recyclable packaging
to reduce plastic waste, as well as using clean energy in their manufacturing plants. Meanwhile,
Tofu Sang has installed solar panels on factory rooftops to reduce fossil fuel energy consumption.
Additionally, Doi Kham focuses on organic farming to reduce chemical use, which not only helps
minimize impacts on soil and water but also enables farmers to produce raw materials that are safe
for consumer health.

Regarding waste reduction from production processes, meat processing plants and canned
food factories have implemented Circular Economy approaches by converting production waste
into bioenergy to reduce waste discharge into the environment.

Result: Reducing greenhouse gas emissions and packaging waste helps businesses lower
operational costs and increase long-term sustainability.

2) People - Creating Social and Labor Value

Beyond environmental stewardship, sustainable businesses must consider society and
labor in the supply chain, particularly through creating fair employment, supporting small-scale
farmers, and providing appropriate compensation. Corporate Social Responsibility (CSR) and
Ethical Supply Chain Management (ESCM) approaches are implemented to ensure all stakeholders

are treated fairly.
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A clear example is Doi Kham, which prioritizes developing Thai farmers by purchasing
produce at fair prices and supporting organic farming to increase income and reduce farmers'
production costs. Tofu Sang operates a business that considers farmers by not forcing them to sell
produce exclusively to the company, giving them greater economic freedom.

Regarding labor, sugar factories and meat processing plants have improved employment
standards by increasing wages and worker benefits appropriately, as well as training employees to
develop work skills. Meanwhile, Inbisco supports employment within communities to reduce labor
migration to other areas.

Result: Supporting labor and farmers helps reduce social inequality issues and enables
businesses to rely on human resources with stability.

3) Profit - Economic Growth and Competitive Capability

Creating sustainably growing businesses must focus on cost reduction, enhancing
competitive capabilities, and developing innovations that respond to market demands, especially in
the highly competitive food industry.

Businesses seeking to expand their markets must develop products that meet consumer
needs, such as Nestlé¢ and Danone, which develop health products and environmentally friendly
alternatives to accommodate health-conscious and sustainability trends. Meanwhile, Kruta Retail
uses highly efficient logistics systems to reduce distribution costs.

Canned food factories have improved production processes to meet HACCP and GMP
standards to enable product exports to international markets and expand long-term economic
growth opportunities.

Result: Adapting to market trends and developing products that meet consumer demands

helps businesses achieve stable growth.

Table 4.24 Summary of Sustainable Performance in the Thai Food Industry

Sustainable Business
Impact on
Performance Implementation Companies Affected
Sustainability
Component Strategies
Planet Utilizing clean - TofuSan — Uses solar panels @ Reduces
energy and to reduce energy consumption. pollution and
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Sustainable Business
Impact on
Performance Implementation Companies Affected
Sustainability
Component Strategies
reducing production | - Doj Kham — Implements lowers long-term
waste. organic farming and waste costs.
reduction in production.
— Meat processing plants —>
Adopt low-carbon manufacturing
technologies.
People Supporting local = Doi Kham —> Supports local Iii Reduces labor
farmers, ensuring farmers by ensuring fair trade issues and
fair employment pricing. improves workers'
practices. - Inbisco = Implements fair quality of life.
labor practices and employee
welfare programs.
= Sugar factories —> Improve
worker safety and fair
employment policies.
Profit Expanding markets | - Nestl¢ & Danone — Invest in é Enhances
and adopting sustainable packaging and market
Circular Economy | premium product positioning. competitiveness,

practices.

- Food processing businesses —>
Implement waste-to-value
Initiatives to increase efficiency.
= Khru Toh Retail — Expands
the availability of sustainable

products in the market.

revenue, and cost

efficiency.

4.8 Summary
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The comprehensive research on "The Model of White Supply Chain Management on
Sustainable Performance in Food Industry" reveals significant patterns in how food companies are
transforming their operations in response to increasing social pressures. Based on in-depth
interviews with senior executives from ten businesses in the Thai food industry, the study provides
valuable insights into the implementation and impact of White Supply Chain Management

(WSCM) practices.
4.8.1 Key Drivers: Social Pressure

The food industry faces mounting pressure from three key sources:

1 . Customer Pressure: Consumers increasingly demand transparency, safety, and
sustainability in food products. Companies like Nestlé, Danone, and TofuSan have responded by
sourcing certified ingredients, using organic materials, and avoiding artificial additives.

2. Regulatory & Legal Pressure: Compliance with standards such as FDA, HACCP,
GMP, and ISO 14000 is becoming mandatory for food businesses. Companies must implement
traceability systems and safe production practices to mitigate risks of regulatory scrutiny.

3.Competitive Pressure: The marketplace increasingly rewards companies with strong
sustainability credentials. Businesses unable to adapt risk exclusion from global markets with

stringent sustainability requirements.
4.8.2 Key Drivers: White Supply Chain Management Framework

WSCM encompasses three interconnected approaches:
1. Green Supply Chain Management (GSCM)
GSCM focuses on reducing environmental impacts through five key components:
1.1 Green Purchasing: Selecting suppliers with sustainability standards and
environmentally friendly raw materials
1.2 Green Manufacturing: Applying environmental concepts to reduce waste,
energy consumption, and pollution
1.3 Green Distribution: Using clean energy vehicles and planning efficient
logistics routes
1.4 Internal Environment Management: Training employees on sustainability

principles
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1.5 Investment Recovery: Recycling and reusing waste from production
processes
2. Corporate Social Responsibility (CSR)
CSR creates positive impacts on employees, labor in the supply chain, and
communities through:
2.1 Safety Responsibility: Improving factory safety, controlling raw material
quality, and creating healthy work environments
2.2 Economic Responsibility: Supporting fair job creation, appropriate wages,
and small-scale farmers
3. Ethical Supply Chain Management (ESCM)
ESCM ensures fair operations toward all stakeholders based on:
3.1 Honesty: Operating transparently and maintaining traceability
3.2 Justice: Ensuring fair compensation for farmers and workers
3.3 Respect for Rights: Upholding labor rights and avoiding exploitative

practices
4.8.3 Key Drivers: Impact on Sustainable Performance

The implementation of WSCM practices has generated positive outcomes across three
dimensions:

1.Planet: Reduced greenhouse gas emissions, decreased waste generation, and diminished
environmental footprint through clean energy adoption and circular economy practices

2.People: Improved labor conditions, fairer compensation, enhanced farmer livelihoods,
and reduced social inequality

3 . Profit: Expanded market access, reduced operational costs, increased resource
efficiency, and enhanced brand reputation
Conclusion

The research demonstrates that White Supply Chain Management represents a holistic
approach that enables food businesses to respond effectively to increasing social pressures while
building sustainable competitive advantages. By integrating environmental stewardship, social
responsibility, and ethical business practices, companies in the food industry can achieve long-term

sustainability across the triple bottom line of planet, people, and profit.
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The Thai food industry case studies highlight that sustainability is no longer optional but
essential for business viability in today's market environment. Companies that proactively embrace
WSCM principles position themselves for resilience and growth in an increasingly conscious

consumer marketplace.



CHAPTER 5

SUMMARY OF RESEARCH FINDINGS, DISCUSSION OF

RESULTS, AND RECOMMENDATIONS

The study examined the factors influencing sustainable performance in the food industry
and developed a model of white supply chain management (WSCM) for sustainable performance.
It assessed whether these factors align with empirical data and their characteristics, including which
factors have a direct, indirect, and combined influence on sustainability in the food industry. The
study also explored how the model of white supply chain management for sustainable performance
has been developed.

The researcher conducted a comprehensive literature review, drawing from domestic and
international sources, to establish a conceptual framework that serves as a guideline for
systematically conducting the research and ensuring alignment with the study's objectives. The
study investigated the direct, indirect, and combined impact of factors on sustainable performance,
aiming to construct a model of white supply chain management within the food industry.

The research employed a mixed-methods approach, following both qualitative and
quantitative research methodologies. Secondary data were reviewed from books, journals, and
relevant studies, while primary data collection involved a structured questionnaire administered to
a sample group of organizations within the food industry. The study applied a 5-Point Likert Scale
for measurement, with the questionnaire being validated by experts in supply chain management
and business sustainability to ensure content validity, question consistency, and an index of item-
objective congruence (IOC) of 0.50 or higher.

The collected data were analyzed for reliability using Cronbach’s Alpha coefficient, which
was found to be 0.971, indicating a high level of reliability. The researcher will summarize, discuss

the findings, and offer recommendations based on the results.

5.1 Summary of Research Findings

This chapter interprets and expands upon the empirical findings presented in Chapter 4,
while clearly distinguishing the results (what was found) from the analysis (what the results mean).

Structured according to the three research questions and objectives, the discussion integrates



182

statistical evidence with theoretical perspectives, practical implications, and cross-references to the
literature reviewed in Chapter 2. The discussion also incorporates direct interpretations of

qualitative interview data to enrich the insights.
5.1.1 Components of White Supply Chain Management (RQ1 & Objective 1)

The study confirms the multidimensionality of White Supply Chain Management
(WSCM), comprising Green Supply Chain Management (GSCM), Ethical Supply Chain
Management (ESCM), and Corporate Social Responsibility in Supply Chain Management
(CSCM). Each component was validated through confirmatory factor analysis (CFA), with robust
reliability and model fit indicators (CFI = .965, RMSEA = .019, RMR = .025).

GSCM emerged as the most influential factor, reflecting the increasing importance of
environmentally conscious procurement, production, and logistics. Interview responses
consistently highlighted concerns with waste disposal and emissions, particularly from
manufacturing and logistics functions. One respondent from a medium-sized food processor noted,
"We started measuring packaging waste just last year, after realizing how much of our cost and
carbon footprint was going unnoticed."

This aligns with Hervani et al. (2005) who emphasized the growing strategic relevance of
environmental practices, particularly in manufacturing. Moreover, the Ministry of Industry (DPIM,
2015) laid foundational policies encouraging green production in Thailand, which supports the
prominence of GSCM in this study.

ESCM, the second most emphasized component, reflects growing attention to transparency
and ethics in Thai supply chains. Several interviewees cited fair labor certification and contract
farming policies to support local growers. One HR director mentioned, "Our company revised
supplier agreements to include clauses on child labor and safe working conditions—it was not
required, but we felt responsible."”

These findings resonate with Carroll's CSR pyramid, particularly the ethical
responsibilities layer. ESCM was linked to stakeholder theory and legitimacy theory—both of
which emphasize the importance of corporate accountability and trust-building. This empirical
result confirms that ESCM is not merely a theoretical construct, but actively implemented within
ethical codes and contractual frameworks.

CSCM, while perceived as less urgent, plays a foundational role in establishing legitimacy.

Executives described community programs, food donations, and scholarships as key mechanisms
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for building trust. However, many acknowledged such activities remained peripheral to core
operations.

CSCM intersects closely with social license to operate (SLO) and shared value creation.
The literature suggested that in emerging markets, firms often engage in CSR as a reputational
strategy rather than as a core capability. The interview insights affirm this perspective and highlight
the gap between external engagement and internal strategy.

Overall, the confirmation of the three WSCM components supports the conceptual
framework. The operationalization of the Triple Bottom Line (TBL), integration of stakeholder
theory, and role of ethical behavior align theory with practice. This also strengthens the argument
for recognizing WSCM as a strategic configuration of interdependent practices tailored to the Thai

context.
5.1.2 Drivers of Sustainable Performance (RQ2 & Objective 2)

Social Pressure (SP) was identified as the dominant external factor influencing the pursuit
of sustainability. With a total effect of 1.203, SP exceeded all other variables, underscoring the
significance of coercive, normative, and mimetic pressures from stakeholders, regulators, and
markets. This is strongly consistent with Institutional Theory (DiMaggio & Powell, 1983).
Interviewees frequently cited certification requirements, consumer expectations, and media
scrutiny as reasons for adopting sustainable practices. One quality manager stated, "We applied for
GMP+ because our buyer in Europe would drop us otherwise."

Zhu and Sarkis (2006) found that institutional pressure—especially from global buyers—
drives green adoption in Asian supply chains. This study confirms and extends their finding to the
broader WSCM framework.

Supporting internal factors—corporate governance, financial resilience, and organizational
agility—were identified as moderators. One CEO emphasized, "We couldn't meet ISO 14001
without a team that understood what carbon accounting means."

These internal enablers were discussed under the Resource-Based View (RBV). The
qualitative responses reinforce this theory, illustrating that while SP can initiate change, firms must
develop and allocate internal resources to sustain and institutionalize it.

Furthermore, the differentiated influence of SP across the Triple Bottom Line
dimensions—Profit (0.77), People (0.68), Planet (0.62)—mirrors previous work by Elkington

(1997) and is aligned with CSR maturity models in emerging economies.
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5.1.3 Impact of WSCM on Sustainable Performance (RQ3 & Objective 3)

WSCM showed a moderate but statistically significant direct effect on sustainable
performance (0.258), and a mediating role in transmitting the influence of SP. This confirms its
role as a strategic translator, converting external mandates into structured operational responses.
Qualitative data illustrated this transformation. One operations director shared, "We used to react
only when audits were scheduled. Now we have an internal checklist aligned with GRI and TIS
standards."

The concept of WSCM was positioned as a bridge between external stakeholder
requirements and internal capability. This study not only empirically confirms that mediation role
but also provides interview-based evidence of how WSCM operational mechanisms—such as
checklists, training, and certifications—are evolving.

The mediating role is particularly supported by literature on dynamic capabilities, where
integration and transformation are core themes (Teece et al., 1997). This also enhances the practical
interpretation of RBV by showing how capabilities are leveraged.

GSCM was the strongest contributing component, particularly in driving environmental
and economic benefits such as efficiency, regulatory alignment, and cost savings. ESCM
contributed through risk reduction and enhanced corporate reputation, while CSCM built
community goodwill and internal engagement.

The distribution of effects across dimensions reinforces the notion that sustainability
cannot be addressed through a single lens. WSCM provides an integrated mechanism that supports
economic survival while achieving ethical and environmental goals. This conclusion resonates with
Walker and Jones (2012), who emphasized supply chain design as the operational backbone of

sustainability.

5.2 In-depth Discussion of Research Findings

5.2.1 Theoretical Implications per Component

Each dimension of WSCM—GSCM, ESCM, and CSCM—reflects the integration of major
sustainability theories. GSCM aligns with the Triple Bottom Line (TBL) framework's
environmental component, while ESCM and CSCM manifest aspects of Stakeholder Theory and

legitimacy. ESCM's empirical prominence supports ethical obligation theories, particularly



185

Carroll's pyramid. CSCM echoes the legitimacy mechanisms that firms use to gain social

acceptance, confirming observations from institutional legitimacy studies.
5.2.2 Practical Limitations Expressed by Respondents

Interviewees noted several obstacles in operationalizing WSCM, particularly in ESCM and
CSCM practices. For instance, some firms struggle with budgetary constraints, making it difficult
to invest in ethical audits or meaningful community engagement. One respondent mentioned, "We
want to invest in CSR programs that benefit local communities, but when budgets are tight, these
are the first to be cut." Others expressed difficulty in changing long-standing procurement habits

despite awareness of green sourcing principles.
5.2.3 Sector Readiness Assessment (based on perceptions)

Respondents' views revealed a sector-wide recognition of WSCM's importance but uneven
readiness for implementation. Larger companies with export exposure were more advanced in
GSCM and ESCM practices, while smaller firms remained focused on cost-driven priorities. The
perceived lack of cross-functional collaboration and unclear measurement systems also hindered
full integration. "Middle managers understand sustainability differently. There's no standard

language or goal that binds us," a logistics manager remarked.
5.2.4 Discussion of Findings According to Research Hypotheses

This section focuses specifically on the statistical validation of each hypothesis and its
theoretical implications, complementing the broader theoretical discussion in previous sections.

The researcher conducted this study using a quantitative research methodology, beginning
with a literature review to develop a conceptual framework that guided the formulation of a
questionnaire as a tool for data collection. The collected data were analyzed, and hypothesis testing
was performed to determine the relationships between the studied variables. The results were then
synthesized and discussed in relation to the conceptual framework, theories, and prior literature.
The discussion of research findings is structured according to the tested hypotheses as follows.

Hypothesis Testing Results

Hypothesis 1 (H1): White Supply Chain Management (WSCM) consists of Green Supply
Chain Management (GSCM), Corporate Social Responsibility in Supply Chain Management

(CSCM), and Ethical Supply Chain Management (ESCM).
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The hypothesis testing confirmed that WSCM is composed of three key components:
GSCM (coef. = 1.000), CSCM (coef. =0.612,p <0.001), and ESCM (coef. =0.706, p <0.001).
These results validate that WSCM integrates sustainability, corporate social responsibility, and
ethical practices into supply chain management

The interview findings supported both the three-component structure and implementation
hierarchy. Executives noted that environmental practices drive initial WSCM adoption, ethical
considerations become crucial for compliance and consumer trust, while social responsibility
initiatives, though requiring longer-term commitment, complete the sustainable supply chain
framework.

Literature Alignment: The multidimensional structure validates the integration of
Elkington's (1997) Triple Bottom Line theory with Freeman's (1984) stakeholder theory and
Carroll's (1991) CSR pyramid. The empirical validation demonstrates that:

Triple Bottom Line Integration: GSCM represents the "Planet" dimension, CSCM
embodies the "People" dimension, and their integration supports the "Profit" dimension through
sustainable competitive advantage.

Stakeholder Theory Validation: Freeman's (1984 ) stakeholder theory provides the
conceptual bridge between components, with each addressing different stakeholder groups: GSCM
responds to environmental stakeholders, ESCM addresses ethical consumers, and CSCM engages
local communities.

Carroll's CSR Evolution: The integration of ethical (ESCM) and philanthropic (CSCM)
responsibilities within supply chain operations validates Carroll's prediction that CSR would
become operationalized within core business functions.

Theoretical Discussion: This finding validates the conceptual framework derived from
integrating multiple sustainability theories. The emergence of WSCM as a higher-order construct
reflects the growing recognition that sustainability requires holistic supply chain integration rather
than isolated environmental or social initiatives.

Unique Insight: The statistical hierarchy (GSCM > ESCM > CSCM) suggests an
implementation pathway where environmental concerns drive initial adoption, followed by ethical
considerations, then social engagement. This differs from theoretical expectations and indicates a
pragmatic, compliance-driven approach in emerging markets.

Practical Evidence: Interview data revealed that companies increasingly view these

dimensions as interconnected. One supply chain director noted, "We can't just focus on green
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practices anymore. Our international buyers require ethical sourcing, community engagement, and
environmental compliance as a package." This aligns with Barney's (1991) Resource-Based View,

where combining complementary capabilities creates competitive advantages.

Hypothesis 2 (H2): Social Pressure (SP) influences White Supply Chain Management
(WSCM).

The hypothesis testing found a strong positive relationship, with SP significantly impacting
WSCM (coef. =1.389,p<0.001). This suggests that external pressures, such as government
regulations, customer expectations, and global sustainability trends, play a critical role in driving
sustainable supply chain practices

Interview results reinforced this finding, highlighting three main types of social pressure:

- Customer Pressure: Consumers demand greater transparency, ethical sourcing, and
environmentally friendly products. Executives cited that brands failing to meet these expectations
experience reputational damage and declining sales.

- Regulatory & Legal Pressure: Businesses must comply with global standards (FDA,
HACCP, ISO 14000, Fair Trade), particularly for international exports. Compliance was noted as
a major driver for adopting sustainable supply chain practices

- Competitive Pressure: Companies that fail to integrate sustainability risk losing market
share, as major industry players like Nestlé and Danone set new benchmarks for sustainable
sourcing and ethical labor practices

Literature Alignment: The dominance of social pressure strongly validates established
theoretical frameworks:

1) Institutional Theory Confirmation: DiMaggio and Powell's (1983) three isomorphic
pressures are clearly reflected: Coercive (regulatory pressures), Normative (professional
standards), and Mimetic (competitive benchmarking).

2) Resource Dependence Theory: Pfeffer and Salancik's (1978) theory explains why
external pressures are influential—organizations depend on external stakeholders for legitimacy
and resources.

3) Asian Context Validation: The findings support Zhu and Sarkis's (2006) observation
that "institutional pressure—especially from global buyers—drives green adoption in Asian supply

chains."
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4) Natural Resource-Based View: The prominence of Natural Capital (0.77) aligns
with Hart's (1995) natural resource-based view, where environmental constraints create strategic
imperatives.

Theoretical Discussion: This finding strongly validates Institutional Theory,
particularly the concepts of coercive, normative, and mimetic isomorphism. The dominance of
external pressures reflects the institutional environment's power to shape organizational behavior,
especially in globalized industries where legitimacy depends on stakeholder approval.

Contrasting Finding: Unlike Western studies that emphasize customer pressure, this
research shows environmental degradation concerns (Natural Capital) as the primary driver in
Thailand, suggesting regional variations in institutional pressure patterns influenced by local
environmental challenges.

Practical Evidence: Qualitative interviews consistently highlighted external pressures
as primary drivers. A quality manager stated, "We implemented ISO 14001 not because we wanted
to, but because our European buyers required it." This reactive approach aligns with institutional

theory's prediction that organizations conform to external expectations to maintain legitimacy.

Hypothesis 3 (H3): White Supply Chain Management (WSCM) positively affects
Sustainable Performance (Sustain).

The hypothesis testing revealed a statistically significant relationship (coef. =0.258, p <
0.001), confirming that companies adopting WSCM strategies achieve better financial, social, and
environmental performance

Executives reported that companies implementing sustainable supply chain practices
experience cost savings through waste reduction, improved stakeholder trust, and enhanced brand
loyalty

Literature Alignment: The moderate but significant relationship validates several
theoretical perspectives:

1) Resource-Based View Application: Barney's (1991) RBV framework predicts that
valuable, rare, inimitable resources create competitive advantages. WSCM represents such a
capability, with the moderate effect size indicating that implementation quality matters.

2) Dynamic Capabilities Framework: Teece et al.'s (1997) theory explains how
organizations transform operational capabilities into performance outcomes. The mediating role

exemplifies this transformation process.
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3)Supply Chain Design Theory: Walker and Jones's (2012) argument that "supply chain
design serves as the operational backbone of sustainability" is empirically validated. WSCM
provides the structural mechanism for translating sustainability intentions into outcomes.

4) Performance Measurement Literature: The differentiated impacts across Triple
Bottom Line dimensions align with Hervani et al.'s (2005) integrated framework for GSCM
performance measurement.

Dynamic Capabilities Confirmation: This validates Teece et al.'s (1997) framework by
showing how WSCM transforms external pressures into internal capabilities. The moderate effect
size indicates that implementation quality matters more than mere adoption.

Component-Specific Contributions:

1) GSCM: Strongest contributor, particularly in cost reduction and regulatory compliance

2) ESCM: Enhanced risk management and reputation protection

3) CSCM: Community relations and internal employee engagement

Performance Hierarchy: The impact varied across the Triple Bottom Line—Profit (0.77),
People (0.68), Planet (0.62)—suggesting that while companies recognize environmental benefits,
financial returns remain the primary driver for WSCM investment.

Practical Evidence: An operations director explained, "Our integrated sustainability
checklist not only helps us pass audits but also identifies cost-saving opportunities we never noticed

before." This reflects the capability-building aspect of RBV theory.

Hypothesis 4 (H4): Social Pressure (SP) directly affects Sustainable Performance
(Sustain).

The strongest relationship found in the study was SP —> Sustain (coef. = 0.845, p <
0.001), indicating that social pressures directly drive corporate sustainability outcomes,
independent of supply chain management practices

Interview results revealed that many organizations initially adopted sustainability policies
due to external pressures rather than internal initiatives. However, once implemented, these policies
led to improved operational efficiency and cost savings, reinforcing their long-term viability

Literature Alignment: The strong direct relationship validates multiple theoretical

frameworks:
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1) Institutional Theory's Predictive Power: The strongest coefficient validates
DiMaggio and Powell's (1983) core proposition that organizational behavior is primarily shaped
by institutional environment demands rather than internal strategic choices.

2) Legitimacy Theory Confirmation: Suchman's (1995) legitimacy theory predicts that

organizations adapt practices to maintain social acceptance. The direct SP—>Performance
relationship demonstrates this legitimacy-seeking behavior.

3)Stakeholder Pressure Model: Freeman's (1984 ) stakeholder theory prediction that
organizations directly respond to stakeholder demands is validated, with pressure components
reflecting different stakeholder groups.

4) Asian Supply Chain Literature: Mathiyazhagan et al.'s (2014) AHP framework
identifying government policies, customer requirements, and competitive factors as primary drivers
is empirically validated.

5) Emerging Market Context: Porter and Kramer's (2006) observation that emerging
market firms often engage in sustainability as a reputational strategy is supported by the direct
pressure-performance relationship.

Mediation Analysis: The total effect of SP on sustainable performance (1.203) comprises
both direct (0.845) and indirect effects through WSCM (0.358). This indicates that while WSCM
serves as a mediator, the majority of SP's influence operates through direct compliance mechanisms
rather than capability development.

Strategic Implication: The dominance of direct effects (0.845) over mediated effects
(0.358) suggests that reactive compliance remains more influential than proactive capability
building in emerging markets.

Practical Evidence: Many companies described reactive sustainability improvements
triggered by immediate stakeholder demands. A CEO noted, "When our biggest customer
threatened to switch suppliers over sustainability concerns, we implemented changes within three
months that we had been planning for three years."

Cross-Hypothesis Integration and Theoretical Synthesis

Novel Theoretical Contribution: The combined findings reveal a dual-pathway model
where sustainability performance results from both:

1 ) Direct Institutional Compliance (0.84 5 effect) - Reactive responses to maintain

legitimacy
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2) Capability-Mediated Transformation (0.358 effect) - Proactive capability building for
competitive advantage

This extends existing theory by showing that Oliver's (1991) strategic responses to
institutional pressure can operate simultaneously rather than as alternative approaches. Companies
that develop robust WSCM capabilities position themselves to not only meet current stakeholder
expectations but also anticipate and shape future sustainability requirements.

Theoretical Integration: The successful integration of Institutional Theory (DiMaggio &
Powell, 1983), RBV (Barney, 1991), Stakeholder Theory (Freeman, 1984), and TBL (Elkington,

1997) into a coherent WSCM framework validates the multi-theory synthesis approach.

Methodological Validation: The high total effects (SP—=>Performance = 1.203) validate
the use of SEM in capturing complex institutional-capability interactions that simple regression
models might miss.

Strategic Synthesis: The theoretical integration suggests that successful sustainability
strategies require both institutional sensitivity (responding to external pressures) and organizational
capability development (building internal WSCM competencies). This dual approach enables firms
to achieve Porter and Kramer's (2011) "shared value creation," where business success and social
progress become mutually reinforcing.

Key Insights from Hypothesis Testing and Executive Interviews

The study confirmed that Social Pressure (SP) had the most substantial impact on WSCM
adoption (coef. = 1.389). This finding aligns with Gémar et al. (2016), who emphasized that
businesses must continuously adapt to evolving environmental, social, and regulatory pressures

Similarly, Manning (2018) highlighted that small businesses, despite facing numerous
obstacles, often have the advantage of agility, enabling them to respond swiftly to market demands.

Moreover, interviews with executives revealed that businesses acknowledge external
social pressures as a primary driver of sustainability initiatives. Key factors include government
regulations, customer expectations, and global market trends, which together shape corporate
sustainability policies.

The Role of Social Pressure in Business Transformation

Interviews confirmed that social pressure is the most significant driver of sustainability
adoption, as businesses must comply with environmental regulations, respond to consumer

demands, and stay competitive in global markets.
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The Role of White Supply Chain Management (WSCM) in Sustainable Performance

The study found that WSCM serves as a crucial mediator between SP and Sustain, with an
indirect effect (IE) of 0.358. This means that organizations integrating sustainability, ethical
business practices, and corporate social responsibility into their supply chains tend to achieve
greater long-term sustainability outcomes.

When analyzing WSCM components:

1) GSCM had the highest impact, underscoring the importance of environmental
sustainability in supply chain operations.

2) ESCM played a critical role, emphasizing fair trade, ethical labor practices, and
transparency.

3)CSCM was also significant, reinforcing the need for corporate responsibility in supply
chain management.

Corporate Governance and Its Impact on Business Survival

Corporate governance policies were found to positively influence organizational survival
(coef. =0.278, p <0.05). This finding aligns with Yeoh and Tu (2019), who noted that government
support, business regulations, and policy frameworks play a key role in ensuring business
resilience.

Executive interviews further emphasized that companies with robust corporate governance
mechanisms, including audit committees, risk management frameworks, and compliance
structures, are better equipped to manage risks and regulatory challenges.

Interviews  revealed that companies with strong governance structures (e.g., audit
committees, risk management frameworks) were better equipped to handle regulatory changes and
financial risks

Executives highlighted that access to financial resources is critical for sustainability
investments, as many SMEs struggle with financing eco-friendly initiatives despite recognizing
their benefits

The Importance of White Supply Chain Management (WSCM) as a Mediator

The study found that WSCM plays a crucial role in bridging social pressure and
sustainability outcomes, with an indirect effect (IE) of 0.358.

Executives noted that Green Supply Chain Management (GSCM) had the highest impact,
highlighting the importance of eco-friendly materials, waste reduction, and carbon footprint

minimization.
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Economic Conditions and Organizational Survival

The study found that economic conditions have a direct impact on business survival (coef.
=0.172, p <0.05). This finding is consistent with Nilsson (2016), who highlighted that business
adaptability is essential for financial sustainability, particularly in securing capital and managing
supply chains efficiently

Executive insights revealed that businesses with access to financial resources are better
positioned to invest in product development, optimize supply chains, and enhance customer
satisfaction. Additionally, consumer purchasing power is closely linked to economic trends,
reinforcing the importance of competitive pricing and effective sales strategies.

Change Management and Its Influence on Sustainability

The study found that change management plays a critical role in business survival (coef. =
0.072, p <0.01). This supports the findings of Alves et al. (2020), who identified change
management as a key determinant of business stability in highly volatile markets.

Executives agreed that organizations must be agile and responsive to market changes,
evolving consumer behaviors, and technological advancements. Strategies for effective change
management include:

1) Realigning business models with new market demands.

2) Enhancing collaboration with suppliers and distributors.

3) Adopting digital transformation to improve operational efficiency.

Marketing Innovation and Its Limited Impact on Business Survival

The study found that marketing innovation had the least influence on business survival
(coef. =0.024, p < 0.05). This suggests that while marketing strategies are important, other factors,
such as sustainable supply chain management and strong corporate governance, play a more crucial
role in long-term resilience.

Among marketing innovation components, the most influential factors were:

1) Customer Focus, which had the highest weight, emphasizing the need for businesses to
align with consumer preferences.

2) Product Design Innovation, highlighting the importance of continuous improvement in
product offerings.

3) Unique Value Proposition, which enables businesses to differentiate themselves from

competitors and enhance brand loyalty.
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Executives stated that while marketing innovation helps differentiate brands, it is not a
primary driver of sustainability adoption. Instead, supply chain improvements and regulatory
compliance play more significant roles.

Conclusion

The study confirmed that Social Pressure (SP) is the most influential factor driving
sustainable supply chain adoption, with WSCM acting as a critical mediator between SP and
Sustainable Performance (Sustain).

While corporate governance and economic conditions contribute to business survival,
effective change management plays a crucial role in ensuring long-term stability. Although
marketing innovation helps businesses remain competitive, it is not the primary determinant of
business resilience.

Ultimately, companies seeking long-term sustainability must integrate supply chain best
practices, implement strong corporate governance frameworks, and remain adaptable to external
market forces. Doing so enables organizations to enhance competitiveness, build stakeholder trust,
and establish a future-ready business model capable of thriving in an increasingly regulated and
sustainability-focused global market.

Key takeaways from executive interviews reinforced these findings:

1) Customer, regulatory, and competitive pressures force companies to adopt sustainability
practices.

2) Companies that embrace sustainability benefit from cost savings, enhanced brand
reputation, and compliance with global standards.

3) Strong governance structures and financial stability support long-term sustainability
initiatives.

4) Marketing innovation alone is insufficient for sustainability success—supply chain

improvements are more critical.

5.3 Consistency between Literature Review and Empirical Findings

This section synthesizes how the research findings relate to, and extend, the theoretical and
empirical literature. The triangulation of quantitative evidence, qualitative interviews, and prior
research helps to position White Supply Chain Management (WSCM) as both theoretically

grounded and practically applicable in the Thai food industry.
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Firstly, the identification of GSCM, ESCM, and CSCM as foundational dimensions of
WSCM reinforces the multidimensional framework. The Triple Bottom Line (TBL) theory, which
calls for the integration of economic, environmental, and social goals, is validated across all
dimensions. Moreover, the dynamic interplay among these components affirms the theoretical
proposition that sustainable supply chains require alignment of multiple goals, as discussed by
Elkington (1997) and corroborated in regional studies like those of Hervani et al. (2005).

Secondly, the empirical significance of Social Pressure (SP) as the strongest predictor of
sustainable performance supports the propositions of Institutional Theory. As emphasized by
DiMaggio and Powell (1983 ), external forces such as regulations, market standards, and
stakeholder expectations compel organizational adaptation. The qualitative findings from
interviews with Thai executives resonate with this view, illustrating the weight of international
buyer expectations and regulatory mandates. These findings echo Zhu and Sarkis (2006), who
showed that green pressures are particularly salient in Asia's export-oriented sectors.

Thirdly, this research further validates Stakeholder Theory by showing that organizations
internalize stakeholder values via ESCM and CSCM practices. Stakeholder responsiveness, trust,
and transparency serve as legitimacy mechanisms. The current findings, which include active
adoption of ethical sourcing policies and community engagement programs, demonstrate how these
theories are embodied in daily operations.

Fourthly, the moderating role of internal enablers like governance and organizational
agility corresponds with the Resource-Based View (RBV). These resources were conceptualized as
strategic assets enabling sustained performance. The ability of firms to convert external pressures
into internal routines (e.g., compliance audits, green training, and ESG reporting) is consistent with
Teece's (1997) Dynamic Capabilities framework, affirming that WSCM builds absorptive capacity
to navigate external volatility.

Fifth, the hierarchy among WSCM dimensions—GSCM > ESCM > CSCM—suggests a
pathway of organizational maturity. Firms begin by focusing on cost-saving environmental
practices, followed by ethical safeguards and, finally, broader societal engagement. This layered
pattern was anticipated through maturity models in sustainability (e.g., Carroll, 1991) and is now
empirically substantiated.

Lastly, the research illustrates how WSCM offers an integrated structure for sustainable

performance in the Thai food industry, where external legitimacy and internal alignment are both



196

critical. The model bridges theory and practice, confirming its validity across theoretical constructs
and industry-specific realities.

Synthesis of Literature Consistency:

1) The strong influence of SP aligns with Institutional Theory and mirrors findings from
Le (2020) and Zhu and Sarkis (2006) who highlighted regulatory and market-based pressures in
Asia.

2) The prioritization of GSCM corresponds with global trends in green supply chain
adoption noted by Hervani et al. (2005), as well as Thailand's Green Industry Program.

3) The emerging prominence of ESCM and CSCM reflects growing attention to social
equity and ethical labor practices, consistent with ESG frameworks and Carroll's CSR pyramid.

4) The observed component hierarchy (GSCM >ESCM > CSCM) both affirms and refines
existing models, showing a transitional maturity stage in the Thai food sector.

5) The integration of TBL, Stakeholder Theory, and RBV within the WSCM structure
demonstrates that theoretical concepts can be effectively applied and measured in empirical
contexts.

6) Dynamic capabilities are evident in the adaptation strategies described by respondents,
which corresponds with Teece et al.'s framework.

Contribution to Literature: This study extends existing literature by:

1) Empirically validating theoretical relationships in an emerging market context

2) Demonstrating the practical applicability of integrated sustainability theories

3) Providing quantitative evidence for previously conceptual frameworks

4) Showing how multiple theories can be operationalized within a single empirical model

5) Revealing a dual-pathway model of sustainability adoption that bridges reactive
compliance and proactive capability building

Overall, the research bridges theory and practice, offering a roadmap for how firms in
emerging markets can respond to external sustainability pressures and build lasting internal
capability. Future research should further explore these models across industries and firm sizes to
enhance generalizability and theoretical development.

Strategic Recommendations for Businesses

1) Prioritize regulatory compliance and sustainability initiatives to maintain competitive

advantage.
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2) Invest in Green Supply Chain Management (GSCM) to optimize resource use and
improve long-term cost savings.

2) Strengthen corporate governance and financial strategies to enhance resilience against
market fluctuations.

4) Focus on ethical sourcing and transparent business practices to build consumer trust and
ensure long-term brand loyalty.

Ultimately, businesses that integrate sustainability, supply chain transparency, and
governance excellence will be better positioned to thrive in an increasingly regulated and
sustainability-driven market.

Research Limitations

Despite the robustness of the findings, this study has several limitations that should be
acknowledged:

1. Scope and Industry-Specific Focus

- The study focused exclusively on the food industry in Thailand, which may limit the
generalizability of findings to other industries or regions.

--The regulatory, economic, and social factors affecting supply chain management may
differ in other industries, requiring further validation in diverse sectors

2. Reliance on Self-Reported Data

- The study relied heavily on survey responses and executive interviews, which may be
subject to bias such as social desirability bias or overestimation of sustainability efforts by
organizations.

- Although the research employed statistical validation techniques (CFA, SEM) to mitigate
this issue, future studies could integrate objective performance metrics (e.g., energy consumption,
carbon footprint, financial reports)

3. Measurement Model and SEM Constraints

- While Structural Equation Modeling (SEM) provides a powerful analytical framework,
it assumes linear relationships between variables, which may not fully capture the complexities of
dynamic supply chain interactions.

- The latent variable constructs used in this study are based on prior literature, but some
variables may have context-specific influences that were not accounted for

4. Limited Longitudinal Analysis
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- The study design is cross-sectional, meaning data was collected at one point in time rather
than across multiple time periods.

- This limits the ability to analyze long-term cause-and-effect relationships in sustainability
performance over time. Future research should conduct longitudinal studies to better understand
how sustainability efforts evolve.

5. External Environmental Factors Not Fully Controlled

- The study took place during a period of economic uncertainty and regulatory changes,
which may have influenced organizational responses.

- Factors such as COVID-19 disruptions, climate change policies, and geopolitical trade
tensions were not explicitly modeled but could have significant impacts on supply chain
sustainability.

6. Executive-Level Focus in Qualitative Data

- While in-depth interviews provided valuable insights, they were primarily conducted
with senior executives.

- Future research should include perspectives from middle management, frontline
employees, and external stakeholders (e.g., suppliers, regulators, consumers) to gain a more holistic

view of sustainability challenges.

5.4 Recommendations

The research findings highlight the critical role of White Supply Chain Management
(WSCM) in enhancing sustainable performance in the food industry. The study demonstrates that
social pressure, corporate governance, and technological advancements significantly influence an
organization’s ability to integrate sustainability into its supply chain operations.

To ensure long-term success, businesses must adapt to evolving consumer expectations,
comply with regulatory standards, and implement responsible supply chain practices. Moreover,
leveraging digital transformation, stakeholder collaboration, and continuous innovation can further
strengthen sustainability efforts.

Based on these findings, the following recommendations are provided for businesses,
policymakers, and supply chain stakeholders to effectively utilize the research insights and drive

sustainable development.
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Suggestions for Utilizing Research Findings

Based on the research findings, several recommendations can be made for businesses,
policymakers, and supply chain stakeholders to enhance sustainable performance in the food
industry through White Supply Chain Management (WSCM).

1. Strengthening Supply Chain Sustainability Strategies

- Businesses should integrate Green Supply Chain Management (GSCM), Corporate Social
Responsibility (CSR), and Ethical Supply Chain Management (ESCM) to create a comprehensive
sustainability strategy.

- Emphasis should be placed on circular economy practices, such as waste-to-value
initiatives, eco-friendly packaging, and energy-efficient production, to align with environmental
regulations and consumer expectations.

2. Leveraging Social Pressure to Drive Sustainability Initiatives

-The study confirms that social pressure (SP) has the highest influence on sustainability
performance (TE = 1.203).

- Businesses must proactively respond to consumer expectations, regulatory compliance,
and global sustainability trends to maintain a competitive edge.

- Strategies such as increasing product traceability, transparent labeling, and responsible
sourcing can enhance consumer trust and brand reputation.

3. Enhancing Corporate Governance for Long-Term Sustainability

- Corporate governance policies (TE = 0.964) play a significant role in organizational
sustainability by ensuring compliance, ethical leadership, and responsible business operations.

- Companies should establish independent oversight committees, conduct environmental
impact audits, and align business strategies with sustainability goals.

- Implementing robust risk management frameworks will help organizations adapt to
changing regulations and economic uncertainties.

4. Promoting Digital Transformation in Supply Chain Operations

- The adoption of smart supply chain technologies, such as blockchain for traceability, Al-
driven demand forecasting, and IoT for monitoring energy consumption, can improve efficiency
and sustainability.

- Businesses should invest in e-commerce and digital platforms to enhance customer
engagement and provide sustainable product alternatives, considering that consumer purchasing

behavior is shifting toward online channels.
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5. Strengthening Stakeholder Collaboration and Policy Advocacy

- Businesses should collaborate with governments, NGOs, and industry associations to
develop policies that support sustainability-driven supply chain practices.

-Advocacy for financial incentives, tax benefits, and grants for sustainable businesses will
encourage more companies to adopt environmentally and socially responsible practices.

- Companies should engage in public-private partnerships (PPPs) to co-develop
infrastructure for green logistics and renewable energy adoption.

6. Addressing Challenges in Economic and Social Responsibility

- While profit-driven sustainability strategies had the greatest impact on business longevity
(DE =0.77), businesses must also prioritize fair wages, employee well-being, and ethical labor
practices to achieve long-term success.

- Companies should ensure that their supply chains uphold fair trade principles by working
with local suppliers, supporting small-scale farmers, and maintaining equitable labor conditions.

7. Adapting to Market and Consumer Trends

- As health-conscious and sustainability-oriented consumers grow, companies should
develop organic, plant-based, and environmentally friendly products.

- Businesses must keep pace with global sustainability certifications (e.g., Fair Trade, ISO
14000, HACCP, GMP) to expand into international markets with stringent environmental
requirements.

8. Implementing Continuous Improvement and Innovation

- Organizations should develop R&D initiatives focused on sustainability, such as
biodegradable packaging, carbon footprint reduction technologies, and renewable energy adoption.

- Investing in employee training programs on sustainability best practices will create a
culture of environmental and social responsibility across all levels of the organization.

- Businesses should regularly assess and update their sustainability strategies through key
performance indicators (KPIs) that measure environmental impact, ethical sourcing, and financial
sustainability.

Conclusion

The findings of this study provide a comprehensive roadmap for enhancing sustainability
in the food industry through White Supply Chain Management. By leveraging social pressure,
corporate governance, digital transformation, and market adaptation, businesses can build resilient

and future-ready supply chains while driving long-term profitability and stakeholder trust.
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Implementing these recommendations will ensure that organizations remain competitive in an
increasingly sustainability-conscious global economy.
Suggestions for Future Research
To address these limitations, future studies could:
- Expand research scope to other industries and global markets.
- Combine qualitative and quantitative data with real-time operational performance
indicators.
- Conduct longitudinal studies to track sustainability progress over time.
- Include a broader range of stakeholders beyond senior executives to capture diverse
perspectives on supply chain sustainability.
By addressing these limitations, future research can enhance theoretical and practical
insights into sustainable supply chain management, ensuring greater real-world applicability of

sustainability models.
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Index of Item Objective Congruence (I0C)
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The Model of White Supply Chain Management for Sustainable Performance

The content validity of the questionnaire was assessed by four experts who evaluated each item to

calculate the Index of Item Objective Congruence (I0C) (Bollen, 1989). The experts used the

following scoring criteria:

+1: The item clearly measures or is congruent with the specified behavioral objective.

0: It is uncertain whether the item measures the specified behavioral objective.

-1: The item does not measure or is not congruent with the specified behavioral objective.

Part 1: Questionnaire on the Respondents' Demographic and Background Information

Checklist

Expert Opinions

Expert 1{Expert 2

Expert 3

Expert 4

Average

Score

1.Gender
"] 1) male
[ ] 2) female

2. Age
[11)20-37 years
[12)38-52 years
[13)>53 years

3. Highest level of education

[] 1) lower than a bachelor’s degree
[ ] 2) bachelor’s degree

[ ] 3) Master’s degree

[| 4) Doctoral degree

4. Department of work

[] 1) Production

[12) Logistic

[13) Planning

[] 4) Quality Control

"] 5) Design & Development
"] 6) Marketing
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ChecKklist

Expert Opinions

Expert 1|Expert 2|Expert 3|Expert 4

Average

Score

LI 7)HR

[ ] 8) Procurement
[19) Accounting
[ ] 10) Finance

L] 11) Other

5. Work Experience

[] 1) lower than 3 years
[12)3-5 years
[13)6-10 years

"1 4)11-15 years

[ ]5)16-20 years

"] 6) longer than 20 years

0.75

6. Income

"1 1) <50,000 baht

' 12)50,001-100,000 baht
" 13) 100,001-150,000 baht
"1 4) 150,001-200,000 baht
"1 5)200,001-250,000 baht
"1 6)>250,000 baht

Part 2: Information about social pressure

The level of social pressure on companies refers to the influences derived from the social

environment that affect organizational operations, necessitating adaptations to align with these

contextual environments. This pressure comprises natural capital, environmental regulations,

customer pressure, internal operations, and global competitiveness, all of which collectively shape

how organizations respond to societal expectations and demands.

Expert Opinions Average
Checklist
Expert 1{Expert 2|Expert 3|Expert 4 Score
Natural Capital
1. Natural disasters such as droughts, floods, and earthquakes
have resulted in companies having to modify their operations by 1 1 1 0 0.75

implementing more innovations and technologies.
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ChecKklist

Expert Opinions

Expert 1|Expert 2 |Expert 3|Expert 4

Average

Score

2. Natural disasters such as droughts, floods, and earthquakes
have resulted in companies having to modify their operations by

downsizing the company or reducing the number of employees.

3. Depleting natural resources, such as oil, have resulted in
companies having to modify their operations by implementing

more innovations and technologies.

4. Depleting natural resources, such as oil, have resulted in
companies having to modify their operations by downsizing the

company or reducing the number of employees.

Regulations

5. The government and related agencies have regulations and
requirements concerning social responsibility, environmental
responsibility, and business ethics (such as labor laws and
environmental laws) that have resulted in companies having to
modify their operations by implementing more innovations and

technologies.

6. The government and related agencies have regulations and
requirements concerning social responsibility, environmental
responsibility, and business ethics (such as labor laws and
environmental laws) that have resulted in companies having to
modify their operations by downsizing the company or reducing

the number of employees.

0.75

7. The government and related agencies have regulations and
requirements concerning research and development of products,
services, or operational processes that have resulted in
companies having to modify their operations by implementing

more innovations and technologies.

8. The government and related agencies have regulations and
requirements concerning research and development of products,
services, or operational processes that have resulted in
companies having to modify their operations by downsizing the

company or reducing the number of employees.

Pressure from customers
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ChecKklist

Expert Opinions

Expert 1|Expert 2 |Expert 3|Expert 4

Average

Score

9. Customers require companies to produce products
through environmentally friendly processes and in

accordance with international environmental standards.

10. Customers demand products made from
environmentally friendly raw materials and in

accordance with international environmental standards.

11. Customers require companies to have a transportation
system for raw materials and products that has minimal

environmental impact.

Global competitiveness

12. Direct and indirect competitors consistently
influence the improvement of your company's

operational processes.

13. Direct and indirect competitors consistently influence
the research and development of your company's products

or services.

14. Direct and indirect competitors consistently
influence your company's investment in technology,

equipment, tools, and machinery.

Part 3: Information about white supply chain management

The level of importance of white supply chain management refers to the extent to which a company

operates with consideration of white supply chain management. If operations highly consider white

supply chain management, it means the company places high importance on it, and if little

consideration is given, it indicates low importance. White supply chain management consists of

green supply chain management, social responsibility, and ethics.

Expert Opinions

Average

ChecKklist

Expertl | Expert2 | Expert3

Expert4

Score

I. Green Supply Chain Management:

1. Green Purchasing
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ChecKklist

Expert Opinions

Expertl

Expert2

Expert3

Expert4

Average

Score

1.1 The company selects suppliers who are
certified to produce or distribute environmentally

friendly products.

1

1.2 The company purchases environmentally

friendly materials or products.

0.75

1.3 The company conducts environmental audits

and assessments of suppliers.

1.4 The company collaborates with and
encourages suppliers to develop technology and
production processes or use environmentally

friendly raw materials.

2. Green Manufacturing

2.1 The company establishes an environmental

risk management system.

2.2 The company creates an environmental

database of products.

2.3 The company has environmentally friendly
production processes according to international

standards such as ISO14000, etc.

2.4 The company designs and uses packaging
made from environmentally friendly raw

materials, recycled materials, or natural materials.

3. Green Distribution

3.1 The company develops a transportation system

to minimize greenhouse gas emissions.

3.2 The company has distribution methods that
reduce energy consumption that affects the
environment, such as establishing warehouses to

reduce transportation time.
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ChecKklist

Expert Opinions

Expertl

Expert2

Expert3

Expert4

Average

Score

3.3 The company consistently monitors and checks

pollution emissions from product distribution.

1

4. Internal Environmental Management

4.1 The company has environmentally friendly
operational methods within the organization, such
as Lean and Green, Total Quality Environmental
Management (TQEM), inventory management,
material substitution and process modification, and

reduction of document usage.

4.2 The company's management participates in and
supports environmental practices, such as

establishing environmental policies.

4.3 The company establishes a standardized

environmental management system.

5. Investment Recovery

5.1 The company reclaims, reuses,
remanufactures, and recycles raw materials and
products purchased from suppliers when errors

occur in the production process.

5.2 The company establishes a recycling system

for used and defective products.

5.3 The company sells inventory or raw materials
through special methods or prices in cases where
the company has ordered excess inventory or raw

materials that do not meet specified specifications.

I1. Corporate Social Responsibility

1. Safety

1.1 Products manufactured by the company must

be safe for use.

0.75
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ChecKklist

Expert Opinions

Expertl

Expert2

Expert3

Expert4

Average

Score

1.2 The company's product transportation must be

safe.

1

1.3 The company has a workplace accident
prevention system, such as maintaining workplace
safety and preventing work-related accidents and

diseases.

1.4 The company promotes employee health and

safety.

1.5 The company takes responsibility for accidents
and losses that occur to employees, communities,

and society.

2. Economic

2.1 The company participates in promoting the
local community's economy, such as hiring

employees from surrounding areas.

2.2 The company has accounting and financial

standards.

2.3 The company has values in developing cost-
effective products and services to deliver to

customers.

2.4 Investors receive fair returns (such as

dividends).

0.75

2.5 The company appropriately distributes
economic benefits within the legal framework,
such as paying taxes and selling products at

appropriate prices.

II1. Ethics

1. Integrity
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ChecKklist

Expert Opinions

Expertl

Expert2 | Expert3

Expert4

Average

Score

1.1 The company builds good relationships within

the company with honesty towards all employees.

1

1.2 The company builds good relationships with

customers and all stakeholders with honesty.

1.3 The company has strict regulations and
strongly promotes ethics, such as prohibiting

bribery, corruption, extortion, and embezzlement.

2. Justice

2.1 The company promotes fairness in operations,
such as not discriminating against close

employees.

2.2 The company produces quality products and

services that are worth their price.

2.3 The company promotes fair business

competition.

2.4 The company has a policy to conduct business

with fairness.

2.5 The company has no policy for inappropriate
pricing practices, such as price wars or price

collusion in various competitions.

0.75

3. Respecting Rights

3.1 The company considers the benefits and rights
of customers, employees, communities, and

society.

0.75

3.2 The company provides appropriate legal

protection of labor rights.

3.3 The company promotes operations that do not
violate human rights, such as respecting political

opinions.
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Expert Opinions Average

Checklist Expertl | Expert2 | Expertd | Expertd | Qoore
3.4 The company maintains the confidentiality of 1 1 1 1 1
personal information of employees and related
persons.
3.5 The company respects the intellectual property 1 1 1 1 1
of others, such as not violating or copying without
permission.

Part 4: Information about sustainable performance

Sustainable performance levels within the company refer to the outcomes of the company's

sustainable operations, which consist of performance in economic, social, and environmental

dimensions.

checklist

Expert Opinions Average

Expertl

Expert2

Expert3 | Expert4 Score

Profit performance

1. The company's operating model can reduce the

cost of materials purchased.

2. The company's operating model can reduce the

cost of energy consumption.

3. The company's operating model can generate

increased earnings per share.

4. The Company's operating model can generate

more return on investment.

5. The company's operating model can generate

more sales.

6. The company's operating model can increase

overall profit.

People Performance

7. The Company's operating model can increase

customer satisfaction.
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checklist

Expert Opinions

Expertl

Expert2 | Expert3

Expert4

Average

Score

8. The Company's operating model can create a

better image from outsiders.

1

9. The Company's operating model can build
better relationships with stakeholders in the

community.

10. The company's operating model encourages
employees to receive more training to increase

their knowledge.

11. The Company's operating model encourages
employees to have occupational health. and more

safety

12. The Company's operating model enables
stakeholders such as employees, communities and

society to receive more welfare benefits.

0.75

Planet performance

13. The Company's operating model encourages
the improvement of the internal environment of
the Company such as adequate lighting,

ventilation, and accommodation for employees.

14. The company's operating model reduces the

amount of water or air pollution emissions.

15. The company's operating model causes
employees to have less exposure to hazardous

materials such as chemicals.

16. The Company's operating model reduces the
rate of environmental accidents such as gas

explosions caused by heat accumulation.
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