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ABSTRACT

This study examined the awareness of stakeholders in Thai Higher Education
institutions (THEIs) regarding the Sustainable Development Goals (SDGs) and their
relationship to the criteria set in the Times Higher Education Impact Rankings (THEIR). The
study employed Confirmatory Factor Analysis (CFA) and Structural Equation Modeling (SEM)

to analyze data collected from stakeholders in 16 THEIs in Thailand.

The findings revealed significant linkages between SDGs with SDG 1 (No Poverty)
exhibiting the most connections to other goals. Strong relationships are identified between
SDG 1 and SDG 9 (Industry, Innovation, and Infrastructure) indicating potential synergies in
addressing poverty and fostering sustainable development. The study also identified
leveraged SDGs, including SDGs 6 (Clean Water and Sanitation), SDG 7 (Affordable and Clean
Energy), and SDG 9, which have significant relationships with other goals.

Based on the results, the study recommended that THEI executives should prioritize
leveraged SDGs when formulating SDG-related policies. They can align policies with
stakeholders' preferences and focusing on leveraged SDGs to enhance the effectiveness of

sustainability initiatives in THEIs. The study further suggested considering demographic



Vi

factors in policy development to address the diverse needs and perspectives of

stakeholders.

The recommendations include optimizing resource allocation, fostering
interdisciplinary collaboration, and continuous monitoring and evaluation of sustainability
practices. By implementing these recommendations, THEIs can maximize their impact on

sustainable development and contribute to the achievement of the SDGs.

Keywords: Sustainable Development Goals (SDGs), Sustainable Higher Education (SHE),
Structural Equation Modeling (SEM), Systems Approach, Times Higher Education Impact
Rankings (THEIR)
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Chapter 1

Introduction

1.1 Background and Statement of the Problem

Sustainable Development (SD) has already been around 40 years. Normally, people think
this term as a concept of development that focuses on environment only, but it is not like
that. This word was published in the “Our Common Future”, was published in 1987 by the
United Nations (UN). The working group of the World Commission on Environment and
Development (WCED) laid the groundwork for the convening of the 1992 Earth Summit and
the adoption of Agenda 21, the Rio Declaration, and to the establishment of the Commission
on Sustainable Development.

Sustainability has focused on 3 parts as 1) environment 2) society and 3) economics that
defined as Triple Bottom Line. Millennium Development Goals (MDGs) ended in 2015, so UN
initiated plan to design the post-2015 development agenda and MDGs was updated to
Sustainable Development Goals (SDGs) to be implemented during 2016-2030 in Figure 1.1.
The UN announced SDGs in August 2015; it was a blueprint to achieve a better and more
sustainable future for all including, but not be limited to governments, businesses, civil
society, the general public, and also Higher Education Institution (HEI) (United Nations, 2016).

With only 10 years left to achieve the SDGs, world leaders at the Sustainable
Development Goals Summit (SDGs Summit) in September 2019 called for a decade of action
and delivery for sustainable development and pledged to mobilize financing, enhance
national implementation and strengthen institutions to achieve the goals by the 2030 target,
leaving no one behind (UN Sustainable Development Group (UNSDG), 2019; United Nations
Development Programme (UNDP), 2018).

Thailand is one of the 193 UN member states, which joined the UN in 1946, and has
contributed constructively to peacekeeping, human rights, and sustainable development.
Prayut Chan-o-cha, the Prime Minister of Thailand and the Chair of ASEAN, made a statement

at the 52 ASEAN foreign ministers’ meeting that leave no one behind and looks to the future



as well as the adoption of the ASEAN leaders’ vision statement on partnership for
sustainability in all members (Minister of Foreign Affairs, 2019).

Moreover, he attended the 74 United Nations General Assembly (UNGA 74) Session, New
York. He joined the SDGs Summit, which was the first gathering at the summit level of leaders
from countries, that in 2015 adopted the “SDGs Agenda 20307, aiming to assess and expedite
implementation of SDGs by 2020. Prayut stated that ASEAN must accelerate the
implementation of SDGs by enhancing the partnership network, tackling the problems through
education, science and technology, and protecting the environment, especially through the
responsible use of natural resources such as soil, water, air, and mineral (Minister of Foreign

Affairs, 2018).

Figure 1.1 17 Sustainable Development Goals (United Nations, 2019)

As a result, Thai government agencies in all levels have been trying to drive the SDGs
through their policies and executions. Private sectors are also expected to contribute to the
effort. For the education sector, Thai Higher Education Institution (THEI) takes many important
roles in the SDGs. HEIls are the important units that develop human resources and research
necessary for achieving self-sustainability and their communities (Rosati & Faria, 2019).
Moreover, Times Higher Education (THE) announced the THE Impact Rankings (THEIR) in
October 2019 (Times Higher Education (THE), 2018). One of the objectives of the rankings is to



encourage universities to focus efforts that pose positive impacts on SDGs in the areas related
to the university’s roles and the systems that will be linked to the 17 SDGs (Times Higher
Education, 2019). Cause SDGs and their targets have different priorities and context in different
countries, there is a need for a study to examine the perspectives of stakeholders in THElIs.
This is especially important since Thai universities may have relatively more limited resources
to boost SDGs compared to other universities in more developed countries.

This study concentrates on 16 pioneering Thai universities that were ranked in the 2019
THE World University Rankings, as detailed in Table 1.1. The primary objective of this research
is to design and develop a comprehensive assessment tool that enables a deeper
understanding of the relationship between awareness of SDGs and SDG policy
implementation. This assessment tool will focus particularly on sustainability factors within
THEIs. Additionally, this study aims to provide valuable insights that could assist Thai university

executives in optimizing resource allocation to enhance their sustainability performance.

Table 1.1 The 16 Pioneer Thai Universities Ranked in the 2019 THE World University Rankings

Rank Name Overall Teaching | Research | Citations | Industry | International
Income Outlook
601-800 Mae Fah Luang University 28.3-35.2 14.4 9.0 74.4 34.5 50.6
601-800 Mahidol University 28.3-35.2 31.6 21.0 45.2 73.4 46.1
801-1000 Chulalongkorn University 22.2-28.2 31.5 21.7 22.2 64.8 37.8
1001+ Chiang Mai University 10.7-22.1 20.8 14.2 18.0 48.6 32.8
1001+ Kasetsart University 10.7-22.1 18.6 12.8 10.3 59.8 37.1
1001+ Khon Kaen University 10.7-22.1 21.6 12.0 18.0 55.2 31.1
1001+ King Mongkut’s Institute of Technology Ladkrabang 10.7-22.1 17.8 19.5 6.7 82.0 19.6
1001+ King Mongkut's University of Technology North Bangkok 10.7-22.1 15.1 9.9 10.1 41.9 20.9
1001+ King Mongkut’s University of Technology Thonburi 10.7-22.1 17.3 16.7 23.6 74.0 29.2
1001+ Mahasarakham University 10.7-22.1 18.5 8.0 11.0 355 26.1
1001+ Naresuan University 10.7-22.1 16.7 7.8 12.6 34.9 359
1001+ Prince of Songkla University 10.7-22.1 18.1 10.1 17.6 35.4 32.6
1001+ Silpakorn University 10.7-22.1 15.5 8.3 13.6 39.9 27.5
1001+ Srinakharinwirot University 10.7-22.1 19.9 8.4 12.6 40.6 20.9
1001+ Suranaree University of Technology 10.7-22.1 19.7 12.3 27.0 44.5 32.1
1001+ Thammasat University 10.7-22.1 18.6 11.7 11.7 38.9 34.4

Reference. Thai THE World University Rankings 2019 www.timeshighereducation.com



1.2 Objectives of the Study

1. To investigate the awareness levels of SDGs among students and lecturers and identify
the factors that influence this awareness.

2. To examine the specific factors that shape the THEI's approach to SDGs and the impact
of these factors on the implementation of SDGs.

3. To explain the key factors driving awareness of SDGs and their relationship to SDG
policy development and implementation.

4. To formulate strategic recommendations for the executive management concerning
investment in SDG-oriented policies in their educational institutions, leveraging the insights

gained from the study.

1.3 Assumption of Study

H1: Students are aware of sustainable development initiatives in their higher education
institutions.

H2: Students express concern about specific sustainable development criteria.

H3: Sustainable development criteria significantly influence university rankings.

Hd4: Sustainable development criteria affect the reputation of well-known universities.

H5: Universities should invest in achieving SDGs.

1.4 Theory and Concept of the Study
1.4.1 Supply Chain Management (SCM)
1.4.2 Sustainable Development Goals (SDG)
1.4.3 Systems Thinking
1.4.4 Thai Higher Education Systems
1.4.5 Principles for Responsible Management Education (PRME)
1.4.6 University Ranking Systems (URS)
1.4.7 Statistical Tools and Methodologies



1.5 Scope of the Study

This study focuses on the sustainable development initiatives within the 16 pioneering
Thai universities that were included in the 2019 THE World University Rankings (THEWUR), as
detailed in Table 1.1. The scope encompasses an examination of their respective policies, and
awareness levels pertaining to SDGs, as well as the impact of these factors on their overall
rankings. This research analyzed data from the 2019 academic year, with a particular focus on

key university stakeholders including students, lecturers, and administration.

1.6 Procedure of Study

The procedure of study described below

Searched the Wrote the
Designed and Collected the Analyzed the
data from the dissertation
developed the data from the questionnaire
KMITL . . . and summary
questionnaire population responses

the results

database

Figure 1.2 Procedure of Study

We began by searching the KMITL database along with secondary data sources. Keywords
used in the literature search included "SDGs," "HEIs," "THEL" "SHE," and "University Impact
Ranking." The aim was to identify gaps in the research on SDGs for THEI in international
proceedings, abstracts, international journals, documents, and University Ranking Systems
(URS). Particular attention was paid to the Times Higher Education (THE) systems that designed
the THE University Impact Rankings 2019.

We designed and developed a questionnaire (the assessment tool) based on the UN
SDGs and the THE Impact Rankings 2019 (THEIR) criteria. This questionnaire, detailed in Chapter
3, serves as an assessment tool for understanding SDGs and THEIR criteria.

Data were collected from the populations at the 16 pioneer Thai universities using the
questionnaire. Quota sampling was used to achieve 25 samples per university, yielding a total

sample size of at least 400, as calculated using Yamane's formula (Yamane, 1973).



The questionnaire responses were analyzed to understand community needs and
demands that could guide SDG policy implementation. The insights gained from this research
aim to inform the formation and implementation of leveraged SDG policies.

The final steps involved writing the dissertation, summarizing the study results, and

presenting these results to the committee. And also, we published this study into educational

conference.
Acronyms
AGFI Adjusted Goodness of Fit Index
CFI Comparative Fit Index
CUPT Council of University Presidents of Thailand
GFI Goodness of Fit Index
HEI Higher Education Institutions
KMITL King Mongkut's Institute of Technology Ladkrabang
MDGs Millennium Development Goals
MHESI Ministry of Higher Education, Science, Research, and Innovation, Thailand
NFI Normed Fit Index
RMR Root Mean Square Residual

RMSEA Root Mean Square Error of Approximation

SDGs Sustainable Development Goals

SHE Sustainable Higher Education

TCAS Thai University Central Admission System
THE Times Higher Education

THEI Thai Higher Education Institutions

THEIR Times Higher Education Impact Rankings
THEWUR  THE World University Rankings

UN United Nations

URS University Ranking System

X2 Chi-Square statistics

X /df Relative Chi-Square



Chapter 2

Literature Review

In this chapter, it was devoted to an in-depth examination of the scholarly work that
has been conducted in the areas relevant to this study. This review was not only crucial for
developing a comprehensive understanding of the topic, but it also identified gaps in the

current research that this study aims to fill.

The main themes covered in this chapter include SDGs and their role within HEls, the
impact of SDGs on university rankings and reputations, the Principles for Responsible
Management Education (PRME), and the specifics of THES. Further, this chapter will delve into
the mechanisms of Supply Chain Management (SCM) and University Ranking Systems (URS),

and their relationship with sustainable development efforts.

By examining a range of sources, including research articles, books, reports, and case
studies, this literature review provided the necessary theoretical underpinning for our
investigation. In doing so, it helped contextualize our research within the broader academic
discourse on sustainable development in higher education. This overview of the current state
of knowledge assisted in framing our research questions, shaping the methodology, and

providing a rationale for this study

2.1 Supply Chain Management (SCM)

Supply chain management, which is "a set of approaches utilized to efficiently integrate
suppliers, manufacturers, warehouses, and stores, so that merchandise is produces and
distributed at the right quantities, to the right locations, and the right time, in order to minimize
system wide cost while satisfying service level requirements”, is both a management
philosophy and a strategy for active operation and integration of the company's market and
supply relations (American Production and Inventory Control Society (APICS), 2016; APICS,
2017).



Supply chain generic model was developed and modified from APICS supply chain
model and supply chain operation reference (SCOR) model (American Production and
Inventory Control Society (APICS), 2016; APICS, 2017; Boonsthonsatit & Jungthawan, 2015) in
Figure 2.1. The common supply chain model consists of 3 members as 1) Up-streamer are
supplier tier 1, 2, ..., n 2) Mid-streamer are manufacturer or factory, and 3) Down-streamer are
channels and customers such distributors, wholesalers, retailers, and the end customer. There

is the 4 flows of the information, material, cash, and reverse material.

Figure 2.1 Supply Chain Generic Model (Boonsthonsatit & Jungthawan, 2015; Jungthawan et
al., 2017)

The supply chain consists with 6 processes (APICS, 2017), 1) Plan (P) describe the
activities that link the designing plan to supply chain operation. Planning includes the

requirements, data collection, balancing demand and supply, and next action.

2) Source (S) this process discusses about the schedule of order, receipt of good and
services. Sourcing enables the ensure of purchase activities; purchase requirement, purchase

order the raw material from company to all of suppliers, supplier selection, contract



negotiation. This source processes link to order, deliver, receipt, check, and transfer of raw

material, parts, subassemblies, product/service and spare part.

3) Make (M) describe the activities that focus on transform the raw material to finish
products. Make represents all type of operation in factory, assembly, process, maintenance,
repair, overhaul, recycling, refurbishment, remake, and the other process that produce the

product.

4) Deliver (D) explain the activities with support the creation, maintenance the service
level, and fulfillment of customer orders. Deliver deal with the receipt, validation and creation
of customer orders, schedule the vehicles, pick, pack and shipment all of products to the

customer.

5) Return (R) describe the activities that link to the reverse flow of materials. The return
process enables and identify the requirement of reverse, the planning of the return, delivery
and distribution, the documents of return. reuse, repair, recycling, refurbishment, and

reproduce processes.

6) Enable (E) process that describe the associated activities with the support of the
supply chain. Enable process connect management of business term, business rules, metrics
management, data and information management, resource and facilities management,

contract and supply chain network, risk and business continuity management.

2.2 Sustainable Development Goals (SDGs)

SDGs consist of the 17 goals to achieve the 2030 target in figure 2.1 and described below.
UN announced SDGs in August 2015; it was a blueprint to achieve a better and more
sustainable future for all including, but not be limited to governments, businesses, civil

society, the general public, and also HEI (United Nations, 2016).

With only 10 years left to achieve the SDGs, world leaders at the SDGs Summit in
September 2019 called for a decade of action and delivery for sustainable development and
pledged to mobilize financing, enhance national implementation and strengthen institutions
to achieve the goals by the 2030 target, leaving no one behind (UN Sustainable Development
Group (UNSDG), 2019; United Nations Development Programme (UNDP), 2018).
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Figure 2.2 17 Sustainable Development Goals (United Nations, 2019)

Thailand is one of the 193 UN member states, which joined the UN in 1946, and has
contributed constructively in peacekeeping, human rights, and sustainable development.
Prayut Chan-o-cha, the Prime Minister of Thailand and the Chair of ASEAN, made a statement
at the 52 ASEAN foreign ministers’ meeting that leave no one behind and looks to the future
as well as the adoption of the ASEAN leaders’ vision statement on partnership for

sustainability in all members (Minister of Foreign Affairs, 2019).

Moreover, he attended the 74 United Nations General Assembly (UNGA 74) Session, New
York. He joined the SDGs Summit, which was the first gathering at the summit level of leaders
from countries, that in 2015 adopted the “SDGs Agenda 20307, aiming to assess and expedite
implementation of SDGs by 2020. Prayut stated that ASEAN must accelerate the
implementation of SDGs by enhancing the partnership network, tackling the problems through
education, science and technology, and protecting the environment, especially through the
responsible use of natural resources such as soil, water, air, and mineral (Minister of Foreign
Affairs, 2018). As a result, Thai government agencies in all levels have been trying to drive the
SDGs through their policies and executions. Private sectors are also expected to contribute to

the effort. For the education sector, THEIs takes many important roles in the SDGs.
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HEls are the important units that develop human resources and research necessary for
achieving self-sustainability and their communities. Moreover, THE announced the THE Impact
Rankings (THEIR) in October 2019. One of the objectives of the rankings is to encourage
universities to focus efforts that pose positive impacts on SDGs in the areas related to the
university’s roles and the systems that will be linked to the 17 SDGs (Times Higher Education,
2019).

Figure 2.3 SDGs performance of Thailand (Sachs, J., Schmidt-Traub, G., Kroll, C., Lafortune,
G., Fuller, G., 2020)

In 2020, Thailand have been ranked in SDG global ranking at 41 of 166 members around
the world (De Geus & Sachs, 2019; Sachs, J., Schmidt-Traub, G., Kroll, C., Lafortune, G., Fuller,
G., 2020) as in Figure 2.3. Thailand government’s policy start from poor sustainable

development outcomes may have adopted the right mix of policies, including budgets,
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regulation, incentive for private investments, and so forth, which puts it on track to achieve
the goals by 2030. In the same way the universities should design the SDG policy that have
been optimized the resource, budget, manpower, and time to SDG action plan. This leveraged

SDG policy that are linked to the systems of Thailand educations.

2.3 Systems Thinking

| use Systems Thinking to expand and discuss THES. Systems Thinking in the new system
more correctly, when we explain and discuss about the big picture. Systems thinking consists

of three components (Amold & Wade, 2015)
1) Elements (in this case, characteristics),

2) Interconnections (the way these characteristics relate to and feedback into each

other), and
3) A function or purpose (Meadows, 2009).

Systemigrams were observed to be a particular initial phase in understanding causality
and structure (J. Boardman & Sauser, 2008; J. T. Boardman, 1994a; Prins et al., 2015; Sivadasan
& Sauser, 2009), it is based upon the symbols of Systemigrams. Systemigrams is consist with
member and relation in the systems. This is a tool; it will help you mapping the systems. Their
structures, behaviors, relations that are the parts, and relationship. They are collecting, and
therefore in the nature of the emergent whole (J. Boardman & Sauser, 2008). This tool must
come up with some ideas, the new idea concepts, techniques and the emergent in the

systems.

The significant parts (noun phrase) and their significant relationships (prepositional or
verb phrases) in two elements; node and link. The third element is text over the link in figure
2.4 (Sauser et al,, 2011). But their decomposition into parts and relationships were all text;
assembling them back in the diagrammatic frame was another, esteem including the method
for exhibiting the content. This diagram clearly identified the key elements and the formal

structure model.
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Figure 2.4 Systemigrams by SystemiTool software.

SystemiTool was invented by Boardman and Sauser (J. T. Boardman, 1994b; Sivadasan
& Sauser, 2009; Squires et al., 2010); it is software system created to help systems engineers
alter and depict a storyboard of scenes of Systemigrams. It is intended to empower the
straightforward articulation of complex systems structures (J. Boardman & Sauser, 2008; D.
Blair et al., 2007; Sauser et al., 2011; Sivadasan & Sauser, 2009). The tool delivers an interesting
way to think about and depict a complex system by focusing the mapper on the relationships
between members of the system and the system's interaction with external members of other
systems in the same page. The SystemiTool was created to transfer understanding; it included
visualization facilities, while the intuitive mode of representation makes diagrams swiftly
comprehensible by Systemigrams (J. Boardman & Sauser, 2008; D. Blair et al., 2007; Sauser et
al,, 2011; Sivadasan & Sauser, 2009).

In table 2.1, we review and summarize the systems approach in several author’s view
as a systems approach that studies processes, relationships, model-based simulation and
standard tests (Basten et al., 2012; Birta & Arbez, 2013; Bjorkman et al,, n.d.; J. Boardman &
Sauser, 2008; Browning et al., 2006; Canedo & Richter, 2014; Haveman & Bonnema, 2015; M.
Law, 2014; National Aeronautics and Space Administration, 2016; Ryan et al., 2013; Topper &
Horner, 2013; Wang & Dagli, 2011; Yaroker et al., 2013).
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Table 2.1 Definition of Systems Thinking (Adapted from (Arnold & Wade, 2015; J. Boardman &
Sauser, 2008; Jungthawan et al., 2019; Squires et al., 2011; Sterman, 2000, 2002))

Who

Definitions

Squires, Wande,
Dominick, and
Gelosh (Arnold &
Wade, 2015; Squires
et al,, 2011)

Systems Thinking is the ability to think abstractly in order to:

- incorporate multiple perspectives;

- work within a space where the boundary or scope of problem or system
may be “fuzzy”;

- understand diverse operational contexts of the system;

- identify inter- and intrarelationships and dependencies;

- understand complex system behavior; and most important of all,

- reliably predict the impact of the change on the system.

Richmond (Arnold &
Wade, 2015)

Systems Thinking as the craftsmanship and investigation of making solid
deductions about conduct by building up an inexorably profound
comprehension of fundamental structure. He underlines that individuals
grasping frameworks thinking position themselves with the end goal that

they can see both the woodland and the trees; one eye on each.

Kopainsky, Alessi and
Davidsen (Armold &

Systems Thinking ought to incorporate thankfulness for long-haul arranging,

response loops, non-straight connections among factors, and community-

Wade, 2015) oriented arranging crosswise over territories of an association.
Forrester (Amold & Some utilization Systems Thinking to mean equivalent to Systems
Wade, 2015) Dynamics. Systems Dynamics is coming to mean minimal more than

systems about thinking, discussing systems, and recognizing that systems
are critical. As it were, Systems Thinking infers a somewhat broad and

shallow familiarity with systems.

Boardman and
Sauser (J. Boardman

& Sauser, 2008)

They perceived two imminent challenges for systems people. First, the
tension established on behalf of a part (of a whole) to essentially belong
to a whole, for that is its reason for being, while simultaneously being the
part that it is (or the whole that it is), for that is why it was chosen or

formed in the first place. The second challenge is related to the first and
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Who

Definitions

has to do with the term System of Systems (SoS). In this setting, the SoS

would be considered the whole and the systems its parts.

Sweeney and
Sterman (Arnold &
Wade, 2015;
Sterman, 2000, 2002)

The art of systems thinking includes the capacity to present and diagnosis
dynamic complexity (e.g., conduct that emerges from the association of a

systems's all the time), both alphabetical and graphically.

Hopper and Stave
(Arnold & Wade,
2015)

Fortifying the requirement for a generally acknowledged definition, they
state that the term systems thinking is utilized in an assortment of in some
cases clashing ways. For instance, some systems engineer consider it to be
the establishment of systems elements and additionally various different
systems approaches; others see systems thinking as a subset of system

dynamics.

Senge (Armold &
Wade, 2015)

Systems thinking as a discipline for seeing wholes and a framework for
seeing interrelationships rather than things, for seeing patterns of change

dynamically rather than static snapshots.

2.4 Thai Higher Education Systems (THES)

Thai education system is mapped and presented as Figure 2.5. It shows how a young

child went to kindergarten for studying and passed to an elementary school (“Prathom” in
Thai). After that, they can choose between two paths; a general path toward higher education
and a vocational path. For the general path, the students would go to junior high school
followed by high school (“Mathayom 1-6” in Thai).

If they choose a junior high school (“Mathayom 1-3”), they will study at a technical
college or a senior high school (“Mathayom 4-6”). Council of University Presidents of Thailand
(CUPT) officaially developed and launched the new entrance system called Thai University
Central Admission System (TCAS) in 2018. TCAS solve the problem of students taking too
many university entrance exams, as well as too much emphasis on tutoring schools. Thai

students must pass TCAS examination to entrance in a public university or they can apply to
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an open university that does not require one. Graduates at bachelor level work in a startup,

small or medium enterprises, large corporates, or governmental instrumentalities.

Professional
college

Comr)
Coe)

Control Join to

and member
audit

Kindergarten

Junior High
School M.1-3 Develop

curriculum

Govermental
Units

Professional
Council

Council of Lawyers

The Medical
Council of
Thailand

Federation of
Accounting
Professions

Figure 2.5 The THES (Jungthawan et al., 2019; Jungthawan & Tiyarattanachai, 2020a, 2020b)

2.5 Principles for Responsible Management Education (PRME)

Principles for Responsible Management Education (PRME) is a UN-supported initiative
that was founded in 2007. Its aim is to raise the profile of sustainability in business schools
around the world, and equip today's business students with the understanding and ability to
deliver change for tomorrow.

The initiative is based on six principles that participating institutions commit to, which
are:

Purpose: Develop the capabilities of students to be future generators of sustainable
value for business and society at large and to work for an inclusive and sustainable global
economy.

Values: Incorporate into academic activities and curricula the values of global social

responsibility as portrayed in international initiatives such as the UN Global Compact.
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Method: Create educational frameworks, materials, processes and environments that
enable effective learmning experiences for responsible leadership.

Research: Engage in conceptual and empirical research that advances our
understanding about the role, dynamics, and impact of corporations in the creation of
sustainable social, environmental and economic value.

Partnership: Interact with managers of business corporations to extend knowledge of
their challenges in meeting social and environmental responsibilities and to explore jointly
effective approaches to meeting these challenges.

Dialogue: Facilitate and support dialog and debate among educators, business,
government, consumers, media, civil society organizations and other interested groups and
stakeholders on critical issues related to global social responsibility and sustainability.

Business schools that are signatories to PRME are making a commitment to gradually
but systematically transform their teaching, research, faculty, students, governance, and

partnerships in line with these six principles.

2.6 University Ranking Systems (URS)

Higher education institutions have been ranked by many organizations: some are listed
in Table 2.2 (Abramo & D’Angelo, 2015; Davis, 2016; Global University Network for Innovation
(GUNI), 2019; Jons & Hoyler, 2013; Lauder et al., 2015; Millot, 2015; Pavel, 2015; Reddy et al,,
2016; Torres-samuel et al., 2019); they include research units, government, private companies
and the popular press. These academic program rankings impact the institutions and their
communities. There are about 33 university ranking institutions and systems worldwide, and
only 9 system that are implemented green and SDGs metrics focus on SHE (Sonetti et al,,
2016).

Nowadays, the leading 16 Thai universities use only THE Impact Rankings (THEIR), which
apply to all the SDGs to their criteria in October 2019 (Times Higher Education, 2020). THEIR is
the only one university ranking to be independently audited by professional services firm
PricewaterhouseCoopers, and trusted worldwide by students, professor, governments and
industry experts, in 2020’s league table provides great insight into the shifting balance of

power in global higher education.
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There were a total of 1,396 universities ranked, some 11,554 scholars from 135
countries took part of THEWUR in 2019 (Times Higher Education, 2020). In 2020, there were
been 16 Thai universities ranked in the THEWUR (Times Higher Education (THE), 2018). This

ranking reflects the ability to research, generate results and publish papers that have been

cited, as well as evidence of meeting the SDGs for the university.

Table 2.2 University Ranking Organizations (Abramo & D’Angelo, 2015; Davis, 2016; Global

University Network for Innovation (GUNI), 2019; Jéns & Hoyler, 2013; Lauder et al,,

2015; Millot, 2015; Pavel, 2015; Reddy et al., 2016; Torres-samuel et al., 2019)

URS Developer Website SDGs
Metrics
A National Report Card on National Wildlife’s Federation’s n/a
Environmental Performance and State of the Campus Environment
Sustainability in Higher Education (SCE)
(National Wildlife Federation, 2008)
Academic Ranking of World Shanghai Ranking Consultancy shanghairanking.com
Universities (ARWU)
Adaptable Model for Assessing Pontificia Universidad Catélica de n/a
Sustainability in Higher Education Chile
(AMAS) (Urquiza, 2013)
Alternative University Appraisal (AUA) Hokkaido University and United global.hokudai.ac.jp
(Dzulkifli Abdul Razak et al., 2013) Nations University /
Assessment of Higher Education The Organisation for Economic Co- oecd.org/site/ahelo
Learning Outcomes (AHELO) operation and Development (OECD)
Auditing Instrument for Sustainability Dutch Foundation for Sustainable niko.roorda.nu
in Higher Education (AISHE) (Pipjelink, Higher Education /
2011)
Business School Impact System (BSIS) | EFMD Global Network efmdglobal.org/assessments/bsis
(EFMD Global Network, 2014)
Campus Sustainability Assessment Linsay Cole, University of Victoria, n/a
Framework (CSAF) (Cole, 2003; Fadzil Canada
et al,, 2012; Saadatian et al,, 2011)
College Scorecard Department of Education, U.S. collegescorecard.ed.gov
College Sustainability Report Card Sustainable Endowments Institute greenreportcard.org
(CSRQ) (Sustainable Endowments /

Institute, 2012)
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URS Developer Website SDGs
Metrics

CSA Framework (Nixon, 2002) Western Michigan University n/a

DPSEEA-Sustainability Index Model (D- | Waheed, Khan, and Veitch (2011) n/a

SiM) (Waheed et al., 2011)

German Centre for Higher Education Centrum fir Hochschulentwicklung | che.de

Development (CHE) (CHE), German

Global Reporting Initiative’s Global Reporting Initiative (GRI) globalreporting.org

Sustainability Report /

Good Company’s Sustainable University of Oregon n/a

Pathways Toolkit (SPT) (Company,

2002)

Graphical Assessment of Sustainability | Rodrigo Lozano, Cardiff University n/a

in Universities (GASU) (Lozano, 2006)

Graz Model of Integrative University of Graz, Austria regional-centre-of-expertise.uni-

Development (GMID) graz.at/en/research/resources-
downloads/graz-model-for-
integrative-development

IREG Observatory on Academic International Rankings Expert Group | ireg-observatory.org

Ranking and Excellence Observatory (IREG)

Penn State Indicators Report (PENN) Pennsylvania State University n/a

(Pennsylvania State University, 2000)

People and Planet’s University People & Planet Student Activities peopleandplanet.org

League (P&K) Limited /

QS World University Rankings QS Quacquarelli Symonds (QS) gs.com

(QSWUR)

Scimago Institutions Rankings (SIR) Scimago Lab, SRG S.L. scimagoir.com

Sustainability Assessment of Food and | Food and Agriculture Organization fao.org/nr/sustainability/sustainability-

Agriculture Systems (SAFA) (Food and | (FAO) assessments-safa y

Agriculture Organization of the United
Nations, 2014)

Sustainability Assessment
Questionnaire (SAQ) for Colleges and
Universities (Association of University
Leaders for a Sustainable Future,

2009)

Association of University Leaders

for a Sustainable Future (ULSF)

ulsf.org/sustainability-assessment-

questionnaire

Sustainability Self-assessment

Concept for Higher Education Institute

German Commission for UNESCO

(DUK)

n/a
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URS Developer Website SDGs
Metrics
Sustainability Tool for Auditing for Rodrigo Lozano, University of Gavle, | n/a
University Curricula in Higher Sweden
Education
Sustainability Tracking, Assessment Association of the Advancement of | stars.aashe.org
and Rating System (STARS) (Cole, Sustainability in Higher Education /
2003; Salvioni et al., 2017) (AASHE)
Three-dimensional University Ranking University of Maribor n/a
(TUR)
Times Higher Education Impact Time Higher Education (THE) timeshighereducation.com
Rankings (THEIR) /
Ul Green Metric University Rankings University of Indonesia, Indonesia greenmetric.ui.ac.id /

U-Multirank's approach to university

rankings

U-Multirank

umultirank.org

Unit-based Sustainability Assessment
Tool (USAT) (Togo, 2008; Togo,
Muchaiteye & Lotz-Sisitka, 2009)

United Nations Environment
Programme (UNEP) and Rhodes
University, South Africa

auc.org.uk/theplatform/usat_unit-

based_sustainability_assessment_tool

US News and World Report (USNWR)

U.S. News & World Report

usnews.com/rankings

Webometrics

Cybermetrics Lab, the Consejo
Superior de Investigaciones

Cientificas (CSIC), Spain

webometrics.info

The data provided a list of different university ranking organizations, their developers,

and related websites. In many cases, it also indicates whether or not the SDGs are factored

into the rankings. We found that a few potential areas of analysis from Table 2.2 are as follow:

1) Presence of SDGs in Ranking Criteria: From this data, it appears that many ranking

organizations do not explicitly include SDGs in their metrics. This could be an interesting point

of analysis if it should be interested in how sustainability is being integrated (or not integrated)

into assessments of higher education.

2) Diversity of Ranking Organizations: There is a wide range of organizations and

institutions involved in developing these rankings, from academic institutions and professional

organizations to government bodies and independent groups. This diversity might influence

the priorities and methodologies of the different ranking systems.
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3) Geographical Distribution: The ranking organizations and systems originate from
various parts of the world. This could have implications for how global or region-specific
considerations are integrated into the ranking criteria.

4) Diversity of Ranking Approaches: Each system likely has a unique methodology and
set of criteria for their rankings. Some might focus more on academic performance and
research output, while others may prioritize factors like environmental sustainability or social
impact.

5) To conduct a more comprehensive analysis: it should delve into the methodologies
and criteria used by each of these ranking systems in greater depth. It would also be interesting
to compare their results, looking at how the same universities are ranked across different
systems. This might illuminate interesting patterns or discrepancies.

Many ranking systems all over the world were reviewed. Most of them focused on
academic performance, only 9 ranking systems out of 33 systems focused on sustainability

aspects as presented in Table 1.

Table 2.3 University Ranking with Focus on Sustainability Aspects

University Ranking Systems Abbreviation Developer SDGs
Alternative University Appraisal (Dzulkifli Abdul Razak AUA Hokkaido University and United
et al., 2013) Nations University /
Auditing Instrument for Sustainability in Higher AISHE Dutch Foundation for
Education (Pipjelink, 2011) Sustainable Higher Education /
College Sustainability Report Card (Sustainable CSRC Sustainable Endowments
Endowments Institute, 2012) Institute /
Global Reporting Initiative’s Sustainability Report GRISR Global Reporting Initiative (GRI)
(Alonso-Almeida et al., 2014) /
People & Planet’s University League (UK Green League) P&P People & Planet Student
(Burmann et al., 2021; Jones, 2012, 2015) Activities Limited /
Sustainability Assessment of Food and Agriculture SAFA Food and Agriculture
Systems (Food and Agriculture Organization of the Organization (FAO) /
United Nations, 2014)
Sustainability Tracking, Assessment and Rating STARS Association of the Advancement
System (The Association for the Advancement of of Sustainability in Higher /

Sustainability in Higher Education, 2019) Education (AASHE)
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University Ranking Systems Abbreviation Developer SDGs
*Times Higher Education Impact Rankings * (De la Poza THEIR Time Higher Education (THE)
et al,, 2021; Lauder et al,, 2015; Times Higher /

Education, 2019; Times Higher Education (THE), 2018)

Ul GreenMetric University Rankings (Tiyarattanachai & Ul GreenMetric  University of Indonesia,

Hollmann, 2016; Universitas Indonesia, 2020) Indonesia

Alternative University Appraisal (AUA) was developed to evaluate and assess an
institution's education for sustainable development by using an assessment tool. An AUA
dialogue committee invited the institution to develop a sustainable plan and worked together
with the institution’s management team (Dzulkifli Abdul Razak et al., 2013).

The European Foundation for Quality Management designed an Auditing Instrument
for Sustainability in Higher Education model (AISHE) to measure the level of sustainable
development. The European universities have been working on the productive
implementation of sustainable education. They had a list of criteria that affected their
operation and ranking of sustainability (Pipjelink, 2011).

College Sustainability Report Card (CSRC) was designed for the evaluation of campus
and endowment sustainability events at universities in the US and Canada. This report
examined universities as the lens of sustainability. It aimed to provide accessible information
and case studies for universities to learn from each other's experiences and establish more
effective sustainability policies (Sustainable Endowments Institute, 2012).

Global Reporting Initiative’s Sustainability Report (GRISR) has been widely used as a
global standard for sustainability. GRISR has become a part of the framework for mandatory
educational sustainability reporting in many countries. This standard was applied and set to
communicate with internal and external stakeholders. The GRISR framework assessed the
universities and the source of public information as environmental management and
environmentally friendly service practices (Alonso-Almeida et al., 2014).

People & Planet’s University League (P&P) was developed by People & Planet. in 2007.
The universities are assessed against thirteen dimensions. Fifty percent of the score were input
from the Higher Education Statistics Agency. The remaining scores are evaluated based on the
evidences found by academia who review the university website and other publicly available

information. This ranking system orders the universities in a list from best to worst (Burmann
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et al,, 2021; Jones, 2012). The results have been published in the popular weekly Times Higher
Education Magazine since 2011 (Jones, 2015).

Sustainability Assessment of Food and Agriculture Systems (SAFA) was created by the
Food and Agriculture Organization to assess sustainability as SAFA guideline version 3.0. The
SAFA Tool guides users for mapping, contextualization, indicators, and reporting. SAFA helps
the organization to evaluate itself and its internal communication about sustainability g¢oals
and performance (Food and Agriculture Organization of the United Nations, 2014).

Sustainability Tracking, Assessment, and Rating System (STAR) was created by the
Association of the Advancement of Sustainability in Higher Education. STAR is a voluntary, self-
reporting framework for helping higher education institutes track and measure their
sustainability status. STAR was designed to provide a framework for understanding
sustainability in all higher education sectors. They can compare across institutions using a
common set of criteria and help an institution improve its sustainability (The Association for
the Advancement of Sustainability in Higher Education, 2019).

Ul GreenMetric University Rankings was initiated by the Universitas Indonesia (Ul) in
2010. The Ul GreenMetric measured institution sustainability efforts based on the framework
of the environment, economy, and equity (Tiyarattanachai & Hollmann, 2016; Universitas
Indonesia, 2020).

One of the most widely-recognized university rankings is the THE World University
Rankings (THEWUR) (De la Poza et al., 2021; Lauder et al., 2015; Times Higher Education, 2019;
Times Higher Education (THE), 2018). A total of 1,396 universities were ranked including 11,554
scholars from 135 countries in the THEWUR in 2019 (Times Higher Education, 2019). In 2020,
a total of 768 universities from 85 nations including 16 Thai universities were ranked in the
THE Impact Rankings (THEIR) designed to measure universities” impact on the UN SDGs in the
context of HEIs (Times Higher Education (THE), 2018).

2.7 Times Higher Education Impact Rankings (THEIR)
THE launched the THE Impact Rankings (THEIR) in October 2018, which rank the
performance and contribution of universities towards the SDGs (Times Higher Education (THE),

2018). The 2018 version (the first version) focused on 11 SDGs deemed more relevant to
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university operations. The level of relevance of SDGs to universities is presented as Figure 2.6,
THEIR except the SDGs have the level of relevance less than 30% as Goal 1: No Poverty, Goal
2: Zero Hunger, Goal 6: Clean Water and Sanitation, Goal 7: Affordable and Clean Energy, Goal
14: Life Below Water, and Goal 15 Life on Land.

In October 2019, THE launched the new version of THEIR, 2.0B 2019-0903, which then
covered all 17 SDGs. THEIR encourage the universities to submit data for at least four SDGs,
on of that must be SDG 17 — partnerships for the goals. The score calculation formula consists
of the mandatory SDG 17, and the scores from the best three SDG scores as in Equation 1

(Times Higher Education (THE), 2018).

Figure 2.6 The Level of Relevance of SDGs to Universities (Jungthawan & Tiyarattanachai,

2020b, 2020a)

SDG 17 + SDG A + SDG B + SDG C = 100% (2.1)

And the weight of scores are in Equation 2 (Times Higher Education (THE), 2018).

(22% * SDG 17) + 26% * (SDG A + SDG B + SDG C) = 100% (2.2)

This method was designed to allow the universities to participate as widely as possible.

The methodology was made flexible considering that different universities in different region



25

may have different priorities and statuses on the SDGs, and also different contexts. In Table

2.4, | reviewed the papers in the ScienceDirect’s data base to explore the research for

knowledge and gap for this research landscape.

Table 2.4 Literature Review of Papers

Author Year | SD/SDG HE/HEI/HES Ranking/Rating | Assessment NGO Systems
Education / QA Model Approach
Al-Rawahy (Al-Rawahy, 2013 / / Engineering
2013)
Anand et. al. (Kaur 2015 / / Canada
Anand et al., 2015)
Annan-Diab and 2017 / / / UN PRME
Molinari (Annan-diab &
Molinari, 2017)
Barbier and Burgess 2017 / / /
(Barbier & Burgess, Quantitative
2017) assessment
Bastianoni et. al. 2018 / / /
(Bastianoni et al., 2019)
Beddewela et. al. 2017 / / / UN PRME
(Beddewela et al,,
2017)
Benjaoran and 2018 / / Suranaree / Ul
Parinyakulset University of GreenMetric
(Benjaoran & Technology
Parinyakulset, 2018)
Berzosa et. al. (Berzosa | 2017 / / /
et al,, 2017)
Bina et. al. (Bina et al., 2016 / MA and MSc / UN DESD
2016) programs
Borges et. al. (Cesar 2017 / / College of
Borges et al., 2017) management
Chen et. al. (Chen et 2018 / / Taiwan / Fuzzy
al,, 2018) Delphi, AHP
Chin and Jacobsson 2016 / / /
(Chin & Jacobsson, Application

2016)




26

Author Year | SD/SDG HE/HEI/HES Ranking/Rating | Assessment NGO Systems
Education / QA Model Approach
Cicmil et. al. (Cicmil et | 2017 / / /
al,, 2017)
D. Morse et. al. (Morse 2018 / / / HUBZero
et al., 2018) Software
Dagiliute and Liobikiene | 2015 / /
(Dagiliute & Liobikiene,
2015)
Decamps et. al. (Barbat | 2017 / / / UN PRME
et al, 2017)
Dlouha and Pospisilova | 2018 / / Czech / Online
(Dlouha & Pospisilova, survey
2018)
Duke and Hinzen (Duke | 2014 / / /
& Hinzen, 2014)
Foo (Foo, 2013) 2013 / / Malaysia / Green / NGO
University,
EIA
Freidenfelds et. al. 2018 / / / Ul Green
(Freidenfelds et al., Metric
2018)
G. Dyer and M. Dyer 2017 / / America / 5 level
(Dyer & Dyer, 2017) framework
Geng et. al. (Geng et 2013 / / Shenyang / Integrated
al,, 2013) University, China model
Gorobets (Gorobets, 2008 / / Ukraine
2008)
Haertle et. al. (Haertle 2017 / / UN PRME
et al, 2017)
Holm et. al. (Holm et 2015 / / China, Nordic / / Surveys
al,, 2015) countries
Hooi et. al. (Hooi et al,, | 2012 / / Malaysia / Green
2012) University
Hoveskog et. al. 2018 / / / Business
(Hoveskog et al., 2018)
Janowski (Janowski, 2016 / / Digital /
2015, 2016) Governme

nt
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Author Year | SD/SDG HE/HEI/HES Ranking/Rating | Assessment NGO Systems
Education / QA Model Approach
Kecetep and Ozkan 2013 / European / /
(Kecetep & Ozkan,
2014)
Kolb et. al. (Kolb et al., | 2017 / / Business /
2017) school
Koscielniak (Koscielniak, | 2014 / / Poland /
2014) Sustainable
University
Lauder et. al. (Lauder 2015 / / / Ul Green / Ul Green
et al., 2015) Metric, Metric,
GREENSHIP, GREENSHIP,
STARS STARS
Nowotny et. al. 2018 /
(Nowotny et al., 2018)
Nuttle and Bouwer 2009 / / / Qualitative
(Nuttle & Bouwer, reasoning
2009) models
Palacin-Silva et. al. 2017 / /
(Palacin-Silva et al.,
2018)
Pavel (Pavel, 2015) 2015 / Tops 20 / ARWU, QS, / Statistical
universities THE tools
Perez-Esparrellsa and 2018 / Technical / THE / Statistical
Orduna-Malea (P. E. university tools
Carmen & Enrique,
2018)
R. Khalili et. al. (Khalili 2015 / / Americas and /
et al., 2015) China Questionnair
e
Ragazzi and Ghidini 2017 / / / Ul Green /
(Ragazzi & Ghidini, Ranking Questionnair
2017) e
Richter et. al. (Richter 2017 / / Early
et al, 2017) childhood
Roos (Roos, 2017) 2017 / / / UN PRME
Rosati and Faria (Rosati | 2019 / / 90 countries / Country
& Faria, 2019) level

analysis
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Author Year | SD/SDG HE/HEI/HES Ranking/Rating | Assessment NGO Systems
Education / QA Model Approach
Salvia et. al. (Amanda 2019 / / / Snowball
Lange, Salvia et al,, sampling
2019) survey
Storey et. al. (Storey et | 2017 / / / UN PRME
al,, 2017)
Stough et. al. (Stough 2018 / / Katholieke / ECTS,
et al,, 2018) Universiteit Sustainabilit
Leuven y
assessment
Watson et. al. (Watson 2013 / / Georgia / STAUNCH
et al,, 2013) Institute of
Technology
*** Jungthawan 2023 / / Thailand / THE / Online / /
survey and
Statistical
Tools

The essence of the literature review conducted in this research highlights the extensive
variety of URS developed by different institutions and researchers worldwide. This diversity
underpins the complexity of assessing universities, considering their various priorities, statuses,
and commitments to the SDGs. The flexibility of the methodologies proposed in these URS is
a crucial aspect, acknowledging the contrasting contexts and resources of universities globally.

In this study, a comprehensive analysis of the existing literature from ScienceDirect's
database was conducted. Various papers were assessed to uncover potential knowledge gaps
and opportunities for further research within the study landscape.

One of the key findings was that many ranking systems have been created
independently by different institutions and organizations. Notably, these URS often differ in
their methodologies and assessment criteria, reflecting the unique perspectives and priorities
of their respective developers.

Some ranking systems are focused more on specific areas of sustainability, such as the
environment, while others provide a more holistic view of university performance. For

example, the Ul Green Metric ranks universities based on their commitment to environmental
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sustainability, while the QS World University Rankings employ a more comprehensive set of
metrics.

Moreover, several papers reviewed in the study incorporated systems approach to
assessing HEls. However, the actual use of the systems approach was somewhat varied. For
instance, some papers proposed complex integrated models for sustainability assessment,
while others utilized more traditional survey and statistical tools.

In terms of geographical focus, the reviewed papers covered a wide array of countries
and regions, reflecting the global interest in sustainability and the role of higher education in
promoting the SDGs.

Overall, the literature review reveals an active and evolving research landscape focused
on the development and refinement of URS. The significant variation among the
methodologies and focuses of different ranking systems suggests there is room for further

research and potential convergence on best practices.
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This chapter outlines the research methodology used to gather data for this study. The

survey was conducted across 16 universities in Thailand that are integral to this research. In

the following sections, this chapter will detail the specific methods used to collect and

analyze the data, including the design of the survey, the sample selection, data collection

process, and methods of analysis. This chapter will also address ethical considerations related

to the research and strategies used to ensure the validity and reliability of the findings.

3.1 Study Area

The focus of this research is a survey conducted across 16 universities in Thailand. These

universities, listed in Table 3.1, were selected based on their ranking in the THEWUR 2019

(Times Higher Education, 2020). The choice of these universities is predicated on their

demonstrated focus on sustainability in higher education, along with their reputation for

delivering quality education.

Table 3.1 The 16 Pioneer Thai Universities Ranked in the 2019 THE World University Rankings

Rank Name Overall Teaching Research Citations Industry International
Income Outlook
601-800 Mae Fah Luang University 28.3-35.2 14.4 9.0 74.4 34.5 50.6
601-800 Mahidol University 28.3-35.2 31.6 21.0 45.2 734 a6.1
801-1000 Chulalongkorn University 22.2-28.2 315 217 22.2 64.8 37.8
1001+ Chiang Mai University 10.7-22.1 20.8 14.2 18.0 43.6 32.8
1001+ Kasetsart University 10.7-22.1 18.6 12.8 10.3 59.8 37.1
1001+ Khon Kaen University 10.7-22.1 21.6 12.0 18.0 55.2 31.1
1001+ King Mongkut’s Institute of Technology Ladkrabang 10.7-22.1 17.8 19.5 6.7 82.0 19.6
1001+ King Mongkut's University of Technology North Bangkok 10.7-22.1 15.1 9.9 10.1 41.9 20.9
1001+ King Mongkut’s University of Technology Thonburi 10.7-22.1 17.3 16.7 23.6 74.0 29.2
1001+ Mahasarakham University 10.7-22.1 18.5 8.0 11.0 355 26.1
1001+ Naresuan University 10.7-22.1 16.7 7.8 12.6 34.9 35.9
1001+ Prince of Songkla University 10.7-22.1 18.1 10.1 17.6 35.4 326
1001+ Silpakorn University 10.7-22.1 15.5 8.3 13.6 39.9 275
1001+ Srinakharinwirot University 10.7-22.1 19.9 8.4 12.6 40.6 20.9
1001+ Suranaree University of Technology 10.7-22.1 19.7 12.3 27.0 a4.5 321
1001+ Thammasat University 10.7-22.1 18.6 11.7 11.7 38.9 34.4

Reference. Thai THE World University Rankings, 2019 www.timeshighereducation.com
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3.2 Study Population

The population for this study was divided into two primary groups from each university
listed in Table 3.1; lecturers and students. The sampling strategy was designed to encapsulate
a broad view of the university community and capture diverse perspectives on sustainability.
From each university, 3 lecturers and 22 students were selected to participate in the survey,
yielding a total of 400 responses. The respondents were chosen to be representative of the
various faculties and academic levels at their respective universities, ensuring a wide range of
insights.

The sample size was determined based on Taro Yamane's formula (Yamane, 1973),
which provides a simplified means to calculate a sample size. Yamane's formula allows for a
confidence level of 95%, with a margin of error of +5%, leading to a suitable sample size for
a population of this scale in Table 3.2.

The selection of lecturers and students was carefully done, considering several factors
such as their experience, their fields of study, and their involvement with sustainability
initiatives at their universities. This targeted approach was designed to provide an in-depth
understanding of sustainability efforts and perceptions within Thai higher education
institutions.

Furthermore, to ensure the consistency of responses, all participants were provided with
the same set of instructions for the survey. The questionnaire included both closed-ended
and open-ended questions to collect quantitative data and qualitative insights. In Equation

3.1, it is the Taro Yamane's formula.

N

1+Ne?
When  n = sample size

Formula n = (3.1)
N = population size from 16 universities
e = error in this research uses 0.05, sample size and error reference from

Table 3.2.
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Table 3.2 Population, Sample Size and Error Based on Taro Yamane

Sample size by error

Population (N)

+1% +2% +3% +4% +5% +10%
500 222 83
1,000 385 286 91
2,000 714 a7é 333 95
3,000 1,364 811 517 353 97
4,000 1,538 870 541 364 98
5,000 1,667 909 556 370 98
6,000 1,765 938 566 375 98
7,000 1,842 959 574 378 99
8,000 1,905 976 580 381 99
9,000 1,957 989 584 383 99
10,000 5,000 2,000 1,000 588 385 99
20,000 6,667 2,222 1,053 606 392 100
50,000 2,381 1,087 617 397 100
100,000 2,439 1,099 621 398 100
oo 2,500 1,111 625 *400 100

3.3 Questionnaire Design

The questionnaire was meticulously designed to comprehensively address the
research objectives. Its structure and content were influenced by several sources, including
the UN SDGs (Sachs et al.,, 2020; United Nations, 2016), the THEIR (Times Higher Education
(THE), 2019; Times Higher Education, 2020), and relevant literature, research, and theories
pertaining to sustainability in HEIs. Given the demographic of respondents, the questionnaire
was provided in Thai to ensure full comprehension and accurate responses.

The questionnaire comprised of 149 questions, divided into three distinct sections.
These sections encompassed both quantitative and qualitative inquiries, promoting a
comprehensive exploration of the subjects' perceptions and attitudes. The structure aimed to

extract insights on general demographic information, awareness of SDGs (considered as the "X
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Factors" or independent variables), and perceptions on policies related to Sustainable Higher
Education (SHE) (considered as the "Y Factors" or dependent variables).

Section I: General Information

This introductory section comprised of 10 questions aimed at gathering demographic
information about the respondents. Data such as the respondent's name, university affiliation,
address, department, faculty, position, professional experience, gender, age, and income were
collected. These data provided context to the responses, allowing for a nuanced analysis of
different demographic groups' perspectives on SHE.

Section Il: Awareness Towards SDGs

The second part of the questionnaire contained 70 questions geared towards
understanding respondents' awareness of the SDGs. The SDGs, being global initiatives, play an
important role in shaping sustainability measures at THEIs. This section aimed to gauge the
respondents' understanding, knowledge, and importance they attribute to these global goals
within their academic environment.

Section lll: Perceptions on Policy Related to SHE

The final section comprised 69 questions targeting the respondents' perception of, and
priorities concerning, different policies related to SHE. This section delved deeper into
understanding how the participants perceive current policies, what they consider effective,
and where they believe improvements can be made. This section's data can provide a
roadmap for policy alterations to better align with the sustainability goals of the higher
education community.

Each section and question were designed with the goal of extracting the most useful
and actionable data to guide future policy-making in the realm of sustainable higher
education. By understanding the current awareness levels and policy perceptions, steps can

be taken to improve sustainability initiatives across THEls.
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Figure 3.1 Sections of the SDGs Questionnaire

The questionnaire was designed to establish the relationship between awareness
towards SDGs (referred to as SDG-X) and perceptions on policy related SHE (referred to as
SDG-Y), using the Structural Equation Modeling (SEM) method. Figure 3.2 illustrates the
conceptual model, which examines the underlying factors and relationships derived from the
responses.

The arrows depicted in the figure signify the directional relationships between the
latent variables (SDG-X and SDG-Y) and the manifest variables (the specific questions in the
questionnaire). For instance, SDG-X1 represents an overall measure of awareness towards
SDGs, while SDG-X1.1, SDG-X1.2, and SDG-X1.3 denote specific sub-factors within SDG-X.
Similarly, SDG-Y1 captures the general perception of policies related to SHE, while SDG-Y1.1,
SDG-Y1.2, and SDG-Y1.3 represent distinct aspects of policy perception within SDG-Y.

Using SEM, the measurements of the manifest variables are related to the latent
variables through these directional arrows. For example, the responses to questions in the
questionnaire related to SDG-X1 (awareness towards SDGs) are considered indicators of the
latent variable. Similarly, the responses to questions related to SDG-X1.1, SDG-X1.2, and SDG-
X1.3 contribute to the overall assessment of SDG-X.

By employing SEM, this research aims to uncover the underlying factors driving
awareness towards SDGs (SDG-X) and perceptions on policy related to SHE (SDG-Y) among the
participants. The analysis will allow for a comprehensive examination of the relationships and
interdependencies between these factors, shedding light on the complex dynamics within the

higher education community regarding sustainable development.
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The utilization of SEM in this study ensures a robust statistical approach to analyze
the data collected through the questionnaire. It enables the exploration of the latent variables
and their influence on the observed responses, providing a more comprehensive
understanding of the relationship between awareness of SDGs and perceptions on SHE

policies.

Figure 3.2 Structure and Relation of the SDG-X and SDG-Y Factors (Jungthawan &
Tiyarattanachai, 2020b, 2020a)

The drafted questionnaire underwent a thorough process of validity and reliability
checks to ensure its robustness and accuracy.

3.3.1 Content Validity

To assess the content validity of the questionnaire, an index of item objective
congruence (I0C) was utilized. Five domain experts, whose expertise is listed in Table A2.1,
were selected to validate the questionnaire using the I0C method. The IOC method,
developed by Rovinelli and Hambleton (1976) (Rovinelli & Hambleton, 1976), is widely used
in test development to evaluate content validity during the questionnaire design stage.

In the IOC assessment, a value greater than 0.6 is considered indicative of good content
validity. Ideally, the IOC should fall within the range of 0.60 to 1.00, indicating a high level of
validity and reliability of the questionnaire (C. Turner & Carlson, 2003).
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By involving domain experts in the validation process, the questionnaire underwent
rigorous scrutiny, ensuring that the items accurately captured the relevant constructs related
to awareness of SDGs (SDG-X) and perceptions on policy related to SHE (SDG-Y). The experts
assessed the items for their relevance, clarity, and alisnment with the research objectives,
contributing to the overall validity of the questionnaire.

3.3.2 Discrimination Power of the Items

The discrimination power of the questionnaire items was also assessed to determine
whether the questions effectively distinguished between different levels of respondents'
perceptions and awareness. The corrected item-total correlation, a measure of discrimination,
was calculated based on a trial sample of 50 respondents, as shown in Tables 3.3 and 3.4.

The corrected item-total correlation values ranged from 0.311 to 0.890. These
correlation values indicate the degree to which the individual items in the questionnaire are
interrelated and contribute to the overall construct being measured. Higher correlation values
suggest stronger discrimination and a better ability of the items to differentiate between
respondents' varying perceptions and awareness levels.

The discrimination power assessment confirms that the questionnaire items were
constructed to capture the intended constructs effectively. The range of correlation values
demonstrates that the items collectively contribute to a comprehensive measurement of
awareness of SDGs (SDG-X) and perceptions on policy related to SHE (SDG-Y), enhancing the
validity and reliability of the questionnaire.

These validity and reliability checks ensure that the questionnaire used in this research
is a valid and reliable tool for measuring the constructs of interest. By employing these rigorous
procedures, the questionnaire's soundness has been established, providing confidence in the

accuracy and precision of the data collected from the respondents.
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SDGs (Cronbach's Alpha = 0.992)

Corrected Item-Total Correlation

(Discrimination)

SDGx SDGx.1 SDGx.2 SDGx.3
SDG 1: No Poverty 0.458 0.392 0.342 0.418
SDG 2: Zero Hunger 0.462 0.491 0.517 0.391
SDG 3: Good Health and Well-being 0.586 0.523 0.581 0.311
SDG 4: Quality education 0.534 0.564 0.722 0.646
SDG 5: Gender Equality 0.702 0.623 0.750 0.739
SDG 6: Clean Water and Sanitation 0.789 0.783 0.850 0.767
SDG 7: Affordable and Clean Energy 0.761 0.890 0.875 0.816
SDG 8: Decent Work and Economic Growth 0.760 0.842 0.825 0.758
SDG 9: Industry, Innovation, and Infrastructure 0.716 0.840 0.827 0.784
SDG 10: Reduced Inequalities 0.751 0.861 0.772 0.733
SDG 11: Sustainable Cities and Communities 0.784 0.735 0.785 0.826
SDG 12: Responsible Consumption and 0.817 0.789 0.782 0.774
Production
SDG 13: Climate Action 0.786 0.726 0.820 0.871
SDG 14: Life Below Water 0.788 0.782 0.791 0.819
SDG 15: Life on Land 0.777 0.763 0.692 0.767
SDG 16: Peace, Justice and Strong Institutions 0.783 0.797 0.613 0.649
SDG 17: Partnerships for the Goals 0.768 0.714 0.733 0.720
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Table 3.4 The Corrected Item-Total Correlation of SDG-Y factors

Corrected Item-Total Correlation
SDGs (Cronbach's Alpha = 0.992) (Discrimination)
SDGy SDGy. 1 SDGy.2 SDGy.3

SDG 1: No Poverty 0.676 0.811 0.673 0.590
SDG 2: Zero Hunger 0.768 0.719 0.730 0.713
SDG 3: Good Health and Well-being 0.792 0.720 0.684 0.499
SDG 4: Quality education 0.722 0.711 0.600 0.617
SDG 5: Gender Equality 0.695 0.651 0.700 0.720
SDG 6: Clean Water and Sanitation 0.824 0.725 0.557 0.679
SDG 7: Affordable and Clean Energy 0.713 0.628 0.770 0.711
SDG 8: Decent Work and Economic Growth 0.738 0.505 0.599 0.728
SDG 9: Industry, Innovation, and Infrastructure 0.753 0.659 0.619 0.676
SDG 10: Reduced Inequalities 0.743 0.803 0.585 0.687
SDG 11: Sustainable Cities and Communities 0.723 0.662 0.604 0.564
SDG 12: Responsible Consumption and 0.775 0.739 0.697 0.631
Production

SDG 13: Climate Action 0.757 0.604 0.577 0.655
SDG 14: Life Below Water 0.749 0.617 0.636 0.727
SDG 15: Life on Land 0.755 0.698 0.595 0.679
SDG 16: Peace, Justice and Strong Institutions 0.732 0.690 0.683 0.485
SDG 17: Partnerships for the Goals 0.705 0.622 0.698 0.549

3.3.3 Reliability Assessment

To ensure the reliability of the questionnaire, Cronbach's alpha was calculated.
Cronbach's alpha is a commonly used measure of internal consistency and reliability. It
assesses how closely related a set of items is as a composite measure, with values ranging
from 0 to 1. A Cronbach's alpha value greater than 0.60 is generally considered acceptable
(Cronbach, 1951; Tavakol & Dennick, 2011).

The reliability analysis was performed using the Analyze > Scale > Reliability Analysis
function in IBM SPSS Statistics 20. The obtained Cronbach's alpha for the assessment tool was

found to be 0.992. This high value indicates a strong internal consistency among the items in
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the questionnaire, suggesting that they collectively measure the intended constructs of
awareness of SDGs (SDG-X) and perceptions on policy related to SHE (SDG-Y) reliably.

The interconnectedness of the X factors and Y factors in the questionnaire serves to
establish a balanced relationship between the demands of the community and the supply of
SDGs policies within the THEIs. By exploring the relationships between these factors, this study
aims to promote alignment with the 17 SDGs, enabling THEIs to collectively move in the same
direction towards sustainability.

The results obtained from the analysis of the questionnaire are expected to provide
valuable insights for Thai university executives. The findings can be utilized to optimize
resource allocation, ensuring that investments are directed towards achieving better
sustainability performance in line with the 17 SDGs. The study's outcomes have the potential
to guide decision-making processes and drive THEIs towards a more sustainable future.

Overall, the reliability assessment confirms the robustness and consistency of the
questionnaire. With a high Cronbach's alpha value and the interconnectedness of the X and
Y factors, this research instrument is well-positioned to capture the perceptions, awareness,
and policy-related aspects necessary for studying sustainability in higher education institutions

effectively

3.4 Data Collection

The data collection process for this research involved administering the questionnaire
through an online platform using Google Forms. The questionnaire was distributed to the
participants in a randomized manner, with the quota sampling method employed to ensure
representation from each university.

Each university contributed 22 student responses and 3 lecturer responses, resulting
in a total sample size calculation as follows:

Total sample size = (22 students x 16 universities) + (3 lecturers x 16 universities)

=352 + 48

= 400 responses
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The use of quota sampling ensured that an adequate number of participants from
each university were included in the study, allowing for a representative sample that reflects
the diverse perspectives within the THEIs.

By leveraging an online platform for data collection, participants were provided with
a convenient and accessible means to complete the questionnaire. The use of technology
facilitated the efficient collection of data from a larger number of participants, enhancing the
overall reliability and generalizability of the research findings.

The sample size of 400 responses provides a robust dataset for analysis, enabling the
exploration of the relationships between awareness towards SDGs (SDG-X) and perceptions
on policy related to SHE (SDG-Y) among students and lecturers in the 16 selected Thai
universities.

The data collected through the questionnaire will serve as the foundation for
conducting statistical analyses and exploring the research objectives and hypotheses. The
insights gained from this data will contribute to a comprehensive understanding of the factors
influencing sustainability in THEIs and inform recommendations for policy development and
implementation.

Overall, the data collection process was designed to ensure a representative sample
and a sufficient number of responses, providing a solid basis for analyzing and drawing

meaningful conclusions from the study.

3.5 Data Analysis

Once the data collection phase was completed, the collected data was subjected to
rigorous statistical analysis to uncover meaningful insights and address the research objectives.
Two main types of statistical analysis were conducted:

3.5.1 Descriptive Statistics

Descriptive statistics were utilized to summarize and present the collected data in a
clear and concise manner. Various statistical measures such as frequency tables, charts,
graphs, histograms, means, minimum and maximum values, standard deviations, skewness,

and kurtosis were employed to provide a comprehensive overview of the data. These
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descriptive statistics allowed for a better understanding of the distribution, central tendency,
and variability of the variables under investigation.

The use of descriptive statistics facilitated the exploration of the characteristics and
patterns within the data, providing valuable insights into the awareness of SDGs (SDG-X) and
perceptions on policy related to SHE (SDG-Y) among the participants. By presenting the data
in an organized and visual format, the descriptive statistics aided in identifying key trends,
variations, and potential outliers within the dataset.

3.5.2 Inferential Statistics

Inferential statistics were employed to make inferences and draw conclusions beyond
the collected sample to the larger population. These statistical techniques involved the
utilization of sample data to estimate population parameters, hypothesis testing, and
examining relationships among variables.

A range of inferential statistical methods was applied, including t-tests, z-tests, Chi-
square tests, Analysis of Variance (ANOVA), Analysis of Covariance (ANCOVA), correlation
analysis, factor analysis, and path analysis. These techniques allowed for deeper analysis and
investigation of the relationships and associations between the variables of interest.

Through inferential statistics, the study aimed to determine the significance of
relationships, identify differences among groups, and explore the underlying factors and
pathways related to awareness of SDGs and policy perceptions in THEIs. The findings derived
from these analyses would provide a robust understanding of the factors influencing SHE and
support the formulation of informed recommendations.

By employing both descriptive and inferential statistics, this research ensured a
comprehensive and rigorous analysis of the collected data. These statistical methods provided
the necessary tools to examine the research questions, test hypotheses, and gain valuable
insights into the awareness and perceptions of students and lecturers regarding SDGs and
sustainability policies in THEls.

3.5.3 Analytical Approaches and Techniques

Confirmatory Factor Analysis (CFA): CFA is employed to test and verify the
measurement of the factors' structure and model fitting. It helps determine whether the

respondents' data can be effectively represented by SEM. In this study, CFA was conducted
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based on the 17 SDGs. The goodness of fit of the model is assessed using criteria such as the
chi-square to degrees of freedom ratio (X2/df < 3), Root Mean Square Error of Approximation
(RMSEA), Root Mean Square Residual (RMR) (< 1), and goodness-of-fit indices (GFI, CFI, NFI)
ranging from 0.90 to 1 (Hair Jr. et al., 2010; Hooper et al., 2008; Mueller & Hancook, 2001).

Structural Equation Modeling (SEM): SEM is a statistical technique used to define the
factors representing the means, variances, and covariances of the studied data. It helps
structure the parameters into a pictorial model and equations. SEM is a powerful tool for
testing and evaluating the model and the influences of the factors. It is widely applied in
various fields, including behavior, business, and education (Fan et al.,, 1999; Hooper et al,,
2008).

Data Interpretation: The results of the questionnaire are analyzed using descriptive
statistics and inferential statistics. Descriptive statistics provide summaries and measures of
the data, such as mean, variance, and standard deviation. Inferential statistics include
hypothesis testing methods such as t-tests, z-tests, chi-square tests, analysis of variance
(ANOVA), analysis of covariance (ANCOVA), correlation analysis, factor analysis, and path
analysis. These statistical tools help interpret the data, identify patterns, and understand the
relationships between variables.

The findings from these statistical analyses can be used to identify and prioritize
stakeholders' demands, explore the interconnections between the SDGs, and inform the
design and implementation of policies based on the identified SDG factors (SDG-X) and
stakeholder perceptions (SDG-Y).

3.6 Research Framework
The research framework for this study, as depicted in Figure 3.3, guided the step-by-
step approach taken to investigate the factors influencing awareness and perceptions of SDGs

among students and lecturers in THEIs. The framework involved the following key steps.
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Figure 3.3 Research Framework (Jungthawan & Tiyarattanachai, 2020b, 2020a)

Step 1: Determining the Sample Size

The sample size for this study was determined to be at least 400 individuals. This
calculation was conducted using Yamane's formula (Yamane, 1973), which took into account
the desired level of precision and confidence in the findings. The sample was divided into
two groups: 340 students and 60 lecturers.

Step 2: Literature Review and Questionnaire Development

A comprehensive literature review was conducted to identify gaps in the existing
research on SDGs in THEIs. Keywords such as HEls, SDGs, SHE, THEI, and THEIR were used to
search for relevant literature. This literature review served as the foundation for questionnaire
development.

The questionnaire was carefully designed as an assessment tool to capture information
related to SDGs and THEIR criteria. It incorporated insights from the literature review and the
specific objectives of the study outlined in Chapter 1. The questionnaire, as discussed in
Section 3.3, consisted of three sections: General Information, Awareness towards SDGs (SDG-
X), and Perceptions on Policy related to SHE (SDG-Y).

Step 3: Questionnaire Analysis

The collected responses from the questionnaire were subjected to thorough analysis.
The aim was to examine and understand the community needs and demands in relation to
SDG policy implementation. Statistical tools and techniques, including both descriptive and

inferential statistics, were employed to extract valuable insights from the data.
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Through this analysis, the study sought to identify patterns, trends, and associations in
the responses, shedding light on the levels of awareness and perceptions regarding SDGs
among the participants. The findings from this analysis served as a basis for formulating SDG
policies that would effectively address the identified needs and demands of the community.

Step 4: Leveraged SDG Policies

To further refine and prioritize the leveraged SDG policies for THEIs, a focus group was
established. This group consisted of members from the academic management team and
other staff members of THEIs. The focus group served as a platform for in-depth discussions,
allowing for the exchange of ideas, perspectives, and insights.

The focus group discussions aimed to achieve consensus and alignment among the
participants regarding the leveraged SDG policies that should be formulated and implemented
within THEIs. The input and recommendations derived from these discussions played a vital
role in shaping the final leveraged SDG policies, ensuring their relevance, practicality, and
effectiveness.

By following this research framework, the study aimed to comprehensively explore
and address the factors influencing SDG awareness and policy perceptions in THEIs. The
framework provided a systematic and structured approach that integrated literature review,
questionnaire analysis, and focus group discussions to inform the development of evidence-
based leveraged SDG policies for THEIs.

Overall, this research framework ensured a robust and rigorous methodology, guiding
the research process towards generating valuable insights and contributing to the sustainable

development agenda in THEIs.
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Chapter 4

Results and Discussion

This chapter aims to present a detailed analysis of the collected data, discuss the
implications of the findings, and offer insights into the research topic of sustainability in THEIs.
| delved into the key findings derived from the statistical analysis conducted on the collected
data. These findings shed light on various aspects related to the stakeholders' awareness
towards the SDGs (SDG-X) and their perceptions on SDG policy factors related to sustainability
in THEIs (SDG-Y). The results provide valuable insights into the level of awareness, the
relationships between SDG-X and SDG-Y factors, and the factors that significantly influence
stakeholders' perceptions and priorities.

Furthermore, the discussion portion will go beyond presenting the findings by offering
a comprehensive analysis and interpretation of the results. We would explore the implications
of the findings within the context of the research topic, drawing connections to existing
literature and theoretical frameworks. The discussions would also address any discrepancies,
unexpected outcomes, or limitations of the study, providing a nuanced understanding of the
research findings.

By thoroughly examining and discussing the results, this section aims to contribute to
the broader understanding of sustainability in THEIs. It provides valuable insights for executive
management, university administrators, and other stakeholders who seek to enhance

sustainability practices and policies within higher education settings.

4.1 Institutions of the Respondents

The institutions from which the respondents were selected play a crucial role in
understanding the representation and diversity of the sample. Table 4.1 provides a
comprehensive summary of the samples collected in this study, presenting the distribution of
respondents across the targeted THEIs.

In total, the study gathered data from 16 universities, encompassing a wide range of

educational institutions in Thailand. These universities were selected based on their relevance
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to the research topic and their commitment to sustainability in higher education. The sample
consisted of 552 respondents, including 59 staff members and 493 students.

The inclusion of both staff and student respondents allows for a comprehensive
exploration of perspectives and insights from different stakeholders within the higher
education system. The staff members, with their expertise and experience, bring valuable
insights into the implementation of sustainability policies and practices within the institutions.
On the other hand, the students, as the primary beneficiaries of higher education, provide
valuable perspectives on their awareness, perceptions, and expectations regarding sustainable
development goals and policies.

By collecting data from a diverse range of institutions, this study aimed to capture a
broad spectrum of perspectives and experiences within the higher education landscape. This
approach ensures that the findings and conclusions drawn from the analysis are representative
and reflective of the overall higher education context in Thailand. The inclusion of multiple
institutions strengthens the generalizability and validity of the research outcomes, enabling
broader implications and recommendations for sustainability initiatives in higher education

institutions.

Table 4.1 Summary of Study Population and Sampling Population

Sample Size

THEI Abbreviation Population
Lecturer Student  Total
Chiang Mai University cMU 38,101 3 24 27
Chulalongkorn University Cu 44,896 2 26 28
Kasetsart University KU 68,215 5 24 29
Khon Kaen University KKU 34,740 3 24 27
King Mongkut’s Institute of Technology Ladkrabang KMITL 24,640 4 68 72
King Mongkut’s University of Technology Thonburi KMUTT 16,129 4 28 32
King Mongkut’s University of Technology North Bangkok KMUTNB 28,005 4 82 86
Mae Fah Luang University MFU 14,636 6 26 32
Mahasarakham University MSU 44,296 3 23 26
Mahidol University MU 30,996 4 23 27
Naresuan University NU 23,030 5 25 30
Prince of Songkla University PSU 40,103 5 25 30
Silpakorn University SU 27,044 3 23 26
Srinakharinwirot University SWU 24,679 3 23 26
Suranaree University of Technology SUT 18,167 2 25 27
Thammasat University TU 43,673 3 24 27
Total 430,105 59 493 *552

*Confidence level set in this study was at 95% and P = 0.05 (Yamane, 1973).
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4.2 Demography of the Respondents

Table 4.2 provides the demographic characteristics of the respondents in terms of
gender and position. It presents the frequency and percentage distribution of the respondents
within each category.

The first column of the table, “Gender,” categorizes the respondents based on their
gender identity. The table shows that out of the total sample size of 552 respondents, 215
(38.9%) identified as male, 278 (50.4%) identified as female, 37 (6.7%) identified as LGBTQ,
and 22 (4.0%) did not provide a response regarding their gender identity.

The second column, “Position,” categorizes the respondents based on their
educational status or professional role. The table indicates that among the respondents, 418
(75.7%) were bachelor’s degree students, 45 (8.2%) were master’s degree students, 28 (5.1%)
were doctoral students, 5 (0.9%) held positions such as president, vice president, or assistant
president, 15 (2.7%) held positions such as dean, deputy dean, director, or head of
department, 40 (7.2%) were lecturers, and 1 (0.2%) did not provide a response regarding their
position.

The table provides an overview of the distribution of respondents across different
gender identities and positions. This information is essential for understanding the
demographic composition of the sample and considering potential variations in perspectives
and experiences among different groups. It allows for a more comprehensive analysis of the
data and enables the identification of any patterns or trends that may emerge based on these

demographic factors.
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Table 4.2 Demographic Characteristics of the Respondents

General Data (n = 552) Frequency Percent

Gender
Male 215 38.9
Female 278 50.4
LGBTQ 37 6.7
No response 22 4.0

Position
Bachelor’s degree student 418 75.7
Master’s degree student a5 8.2
Doctorate student 28 5.1
President, vice president, assistant president 5 0.9
Dean, deputy dean, director, head of department 15 2.7
Lecturer 40 7.2
No response 1 0.2

4.3 Relationships between SDG-X and SDG-Y

In this study, the relationships between SDG-X (stakeholders' awareness towards the
UN SDGs) and SDG-Y (the criteria set in the THEIR guideline) were examined using CFA and
SEM. The analysis was conducted using the LISREL SEM software to assess the model fit and
validate the relationships between the variables.

The results of the CFA indicated a good model fit with the following statistics: Chi-
square (X2) = 636.67, Degrees of Freedom (df) = 182, p-value = 0.000, X2/df = 3.498, RMSEA
= 0.067, RMR = 0.030, GFI = 0.93, and CFI = 1.00. These statistics met the required thresholds
for a well-fitting model (Hair Jr. et al., 2010; Hooper et al., 2008; Mueller & Hancook, 2001).

To assess the strength of the relationships between SDG-X and SDG-Y, the Direct Effect
(DE) values were examined. A positive DE value indicates a direct positive relationship between
SDG-X and SDG-Y, while a negative DE value indicates a direct inverse relationship. A DE
coefficient of > 0.80 or < -0.80 is considered to indicate a strong relationship, while other

values outside this range indicate a weak relationship (Nilsson et al., 2018).
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The relationships between SDG-X and SDG-Y were visualized and presented in Figure
4.1. The DE values provided insights into the strength and direction of the relationships
between the SDG-X and the SDG-Y. The analysis helped identify the factors that had a
significant influence on the stakeholders' perceptions of the sustainability criteria and the
aligcnment between awareness and policy implementation.

These findings highlight the importance of stakeholders' awareness towards the SDGs
in driving the implementation of sustainable development policies in THEIs. The strong
relationships observed between certain SDG-X and SDG-Y factors indicate the potential for
targeted interventions and strategies to enhance sustainability efforts within THEIs. By
understanding and leveraging these relationships, decision-makers and executive management
can prioritize and implement effective policies and initiatives that align with the stakeholders'
awareness and the desired sustainability outcomes.

The results of the SEM analysis are summarized in Table 4.3, which provides insights
into the relationships between the latent variables representing the SDG-X and the SDG-Y. In
Table 4.3 presents the R? values, which indicate the proportion of variance explained by each
SDG-Y factor, as well as the DE values, which represent the strength and direction of the
relationships between the SDG-X and the SDG-Y.

The analysis revealed that all SDG-X factors were significant, except for SDG-X17. This
suggests that the stakeholders demonstrated a strong awareness of most of the SDGs. On the
other hand, all SDG-Y factors were found to be significant, indicating that the criteria set in the

THEIR guideline were well aligned with the SDGs.
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Figure 4.1 SEM of SDG-X and SDG-Y

The table highlights the strongest positive and negative relationships between specific
SDG-X and SDG-Y factors. The strongest positive relationships were observed between SDG-
X14 and SDG-Y2 (DE = 8.14), SDG-X9 and SDG-Y1 (DE = 7.11), and SDG-X1 and SDG-Y13 (DE =
1.00). These findings suggest that a higher level of awareness towards SDG-X factors, such as
industry partnerships (SDG-X14) and resource consumption (SDG-X9), positively influenced

stakeholders' perceptions and priorities related to specific SDG-Y factors.



Table 4.3 Summary of Structure Relationships Derived from SEM

Influence of latent variables R? Direct effect (DE)
SDG-Y1 <- - SDG-X6 14.00 -1.02%*
SDG-Y1 <- - SDG-X7 14.00 -3.44%*
SDG-Y1 <- - SDG-X9 14.00 7.11%*
SDG-Y2 <- - SDG-X6 11.95 -1.63**
SDG-Y2 <- - SDG-X13 11.95 -2.04%*
SDG-Y2 <- - SDG-X14 11.95 8.14%*
SDG-Y2 <- - SDG-X15 11.95 -0.36%*
SDG-Y3 <- - SDG-X1 0.82 0.71%*
SDG-Y3 <- - SDG-X2 0.82 0.37**
SDG-Y4 <- - SDG-X1 0.87 0.67**
SDG-Y4 <- - SDG-X2 0.87 0.45%*
SDG-Y5 <- - SDG-X1 0.73 0.72%*
SDG-Y5 <- - SDG-X2 0.73 0.36**
SDG-Y5 <- - SDG-X6 0.73 -0.26**
SDG-Y6 <- - SDG-X1 0.86 0.82**
SDG-Y7<- - SDG-X1 0.83 0.88**
SDG-Y8 <- - SDG-X1 0.78 0.80**
SDG-Y9 <- - SDG-X1 0.84 0.91%*
SDG-Y9 <- - SDG-X6 0.84 0.30**
SDG-Y10 <- - SDG-X1 0.82 0.94%*
SDG-Y11<- - SDG-X1 0.86 0.96**
SDG-Y12<- - SDG-X1 0.86 0.93%*
SDG-Y13 <- - SDG-X1 0.82 1.00**
SDG-Y14<- - SDG-X1 0.85 0.97**

SDG-Y15<- - SDG-1 0.87 0.94%**
SDG-Y16 <- - SDG-X1 4.05 0.86**
SDG-Y16<- - SDG-X15 4.05 -1.34%*
SDG-Y17<- - SDG-X1 0.83 0.98**

Remark **p < 0.01 and R? > 0.70
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Conversely, the strongest negative relationships were observed between SDG-X15 and
SDG-Y2 (DE = -4.36), SDG-X7 and SDG-Y1 (DE = -3.44), and SDG-X13 and SDG-Y2 (DE = -2.04).
These findings indicate that a higher level of awareness towards SDG-X factors, such as life on
land (SDG-X15), industry innovations (SDG-X7), and climate change (SDG-X13), inversely
influenced stakeholders' perceptions and priorities related to specific SDG-Y factors.

The table also provides information on the R? values, which indicate the amount of
variance explained by each SDG-Y factor. Values above 0.70 indicate a substantial influence
of the SDG-X factors on the corresponding SDG-Y factors.

Overall, the results of the SEM analysis reveal the complex relationships between the
SDG-X and the SDG-Y. These findings provide valuable insights into the factors that significantly
influence stakeholders' perceptions and priorities related to sustainability in HEls. The
identified relationships can guide decision-makers and executive management in formulating
effective strategies and policies to promote sustainable development within THEIs.

Systemigram is a holistic tool for capturing the numerous factors of complex systems
and develop a deeper understanding about how to analyze their characteristics (Malhan et
al., 2022; Sauser et al., 2011; Squires et al., 2010). These strong connections were implemented
into the SDG Systemigram presented as Figure 7. This SDG Systemigram illustrated the level
of relationships and their effects. The node linked the other node with an arrow. And, the DE
values were shown in the rectangle box on the center of arrow. The direct variation was
shown in the green positive sign, while the inverse variation was shown in the red negative

sign.
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Figure 4.2 SDG Systemigram

SDG 1 (No Poverty) is probably the most important goal as it links to 15 other goals.
Both SDG 2 (Zero Hunger) and SDG 6 (Clean Water and Sanitation) link to three other goals.
SDG 15 (Life on land) links to two goals: SDG 2, SDG16 (Peace, Justice, and Strong Institutions).
SDG 7 (Affordable and Clean Energy), SDG 9 (Industry, Innovation, and Infrastructure), SDG 13
(Climate Action) and SDG 14 (Life Below Water), link to one goal only. Based on a study by
THE, SDG 4 has the highest level of relevance to university’s operations (Times Higher
Education (THE), 2018). The Systemigram of this study showed that SDG 4, by THEI
stakeholders’ perspectives, has strong relationship with SDG 1 and SDG 2.

Some examples of result interpretations are as follows. Based on the DE value of 1.00
between SDG 1 and SDG 13, SDG 1 has a strong relationship with SDG 13. Some explanations
might be the assumption that, when people are better-off, they can then spare some
resources for education and research for tackling the climate change problem. This is
especially true considering the fact that universities and students in developing countries still
need some support, for example in forms of scholarships and technology transfers, from the
developed world (Gay, 2021).

Next, with SDG 17 (Partnerships for the Goals) (DE = 0.98), stronger global partnerships

and cooperation may improve access to sustainable technology and knowledge to drive,
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support, and transfer (De la Poza et al,, 2021; Marshall, 2018). Furthermore, regarding SDG 14
(DE = 0.97), THEIs should cooperate with their communities to design courses and events for
management and conservation of their aquatic ecosystems.

Second, considering SDG 2 as the independent variable, it somewhat influenced SDG
4 (DE = 0.45). When their students were satisfied, they could focus on learning and THEI policy
ensured everyone could equally join all activities, courses and events. In the same way,
recarding SDG5 (Gender Equality) (DE = 0.36), THEI should form a gender equality policy for
educator employment. For SDG 3 (Good Health and Well-being) (DE = 0.37), THEI should work
side by side with healthcare units in their communities to encourage and drive all members
of the community (Ledn et al,, 2016).

Last, SDG 6 had some effects on SDG 2. Clean water and sanitation are crucial for
maintaining health and nutritional status. Waterborne diseases caused by poor sanitation can
lead to malnutrition, even when there is enough food to eat. Diarrheal diseases, often caused
by contaminated water, are a leading cause of malnutrition in children under five. Achieving
SDG 6 can help reduce malnutrition, supporting progress towards SDG 2.

Complementing this, the role of institutions, such as campus canteens, is also
significant in maintaining health and nutrition. They bear the responsibility of providing high-
quality food at affordable prices to ensure the wellbeing of everybody on the campus (DE =
-1.63). As per studies (Centers for Disease Control and Prevention, 2014; Zhang et al,, 2016), a
well-balanced and nutritionally dense diet from campus canteens can contribute positively
to the overall health status and combat malnutrition. Therefore, such establishments
indirectly further the cause of both SDG 2 and SDG 6, demonstrating the interconnectedness
of these goals in various aspects of life.

SDG 6 also influenced SDG 1; People living in poverty often lack the financial means
or access to clean, safe water and proper sanitation. This can lead to a vicious cycle, as
diseases and illnesses related to unclean water or poor sanitation can prevent individuals
from working or receiving an education, thereby perpetuating the cycle of poverty. THEI should
set up university-business incubators (UBI) to help communities start new businesses, including

consultancy and workshops about startups (DE = -1.02) (P.-E. Carmen & Enrique, 2018).
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SDG 6 was linked to SDG 9 (DE = 0.30); THEI should focus on research by cooperating
with enterprises to create innovation and develop infrastructure in (a) Science, Technology,
Engineering and Mathematics (STEM), (b) healthcare, and (c) arts, humanities, and social

sciences. The relationship between SDG 9 and SDG 1 was the most significant one with the

highest DE (DE = 7.11).

4.4 Causal Loop Diagram and Leveraged SDGs

This section presents the result of Casual Loop Diagram (CLD) used to find leveraged
SDGs. Leveraged SDGs mean the particular SDGs (independent variables) that have impacts
towards multiple SDGs (dependent variables) (Arnold & Wade, 2015; Kim & Anderson, 2011;
Zhang et al,, 2016). If the leveraged SDG can be found, policymakers would be able to use
the result to figure out where the resources should be allocated.

CLD presents closed loop relationships, in which the independent variable and
dependent variable show their effect on each other in both directions. These relationships
would enhance the impact of effort spent on SDG. They are in closed loops, which can be
deemed as a leveraged SDG. There are 2 types of CLD. 1) Balancing loop brings counter effect
to the paired SDGs, therefore generating a stable system. 2) A reinforcing loop is a loop that
grows or declines at an ever-increasing rate (Kim, 2000; Zelinka & Amadei, 2019b; Zhang et al,,
2016).

In this study, we observed 2 balancing loops (B1 and B2) and 1 reinforcing loop (R1).
labelled as B1, B2, and R1 in Figure 4.2. These CLDs were Growth and Underinvestment
systems archetype (Kim, 2000; Zelinka & Amadei, 2019b; Zhang et al., 2016). This archetype is
one of the general system archetype patterns. It is defined as part of the System Dynamics.
System Dynamics is used to understand, describe, and optimize the behavior of complex
systems using CLD to find the leveraged loops (Ferri & Sedehi, 2018; Sterman, 2002; Zelinka &
Amadei, 2019a).
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Figure 4.2 Strong Direct Effect Coefficient and CLD Based on the SDG Systemigram

The structure of systems can be driven by the leveraged point. When this point
changes, it will impact the whole system effectively. With leveraged SDGs recognized, we
could design a productive SDG policy.

The first balancing loop (B1) started from SDG 1 which directly contributed to SDG 6,
while SDG 6 itself also inversely contributed to SDG 1 (Squires et al., 2010; Zelinka & Amadei,
2019b, 2019a; Zhang et al., 2016). Improving access to SDG 6 can directly impact efforts to
SDG 1. For instance, having access to clean water and sanitation can reduce disease and
improve health, leading to increased opportunities for work and education. It can also save
the time that people, particularly women and girls, spend fetching water, which can be used
for more productive activities. On the other hand, reduction SDG 1 will likely lead to increased
resources and capacities to improve water and sanitation systems.

Similar relationship was observed between SDG 1 and SDG 7. For example, when
people are better off enough to afford clean energy. Some externalities in forms of
environmental problems and health impacts can be avoided, which would save some money
for the people. The saved resources then can be spent on more clean energies for the society
(Freidenfelds et al., 2018). The growth of this relationship will be eventually limited by the

capacity of the system approaching a balance or stable status.
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On the other hand, the first reinforcing loop (R1) started from SDG1 and closed the
loop with SDG 9. For example, when some resources or funding are spent to eliminated
poverty, those people then can spend more time on inventing more innovation and building
more infrastructure. The innovations and infrastructures result in added values of the
industries, which bring more prosperities to the people. The loop brings incremental effects
at an ever-increasing rate.

Therefore, this study suggested a total of 4 leveraged SDGs including SDGs 1 (No
Poverty), 6 (Clean Water and Sanitation), 7 (Affordable and Clean Energy), and 9 (Industry,
Innovation, and Infrastructure). This results have confirmed what were found in the previous
studies of Alshuwaikhat & Abubakar, 2018; Brinkhurst et. al., 2011; Disterheft et. al., 2012;
Koester et. al.,, 2006; Zhang et. al.,, 2016; (Alshuwaikhat & Abubakar, 2008; Brinkhurst et al.,
2011; Disterheft et al.,, 2012; Koester et al., 2006; Zhang et al., 2016). The appropriate policies
derived from THEIR guidelines are suggested and listed in Table 4.4.

Table 4.4 Leveraged SDG Policies

SDG Leveraged SDG Policies

1 No Poverty SDG-Y 1.1 Set up the unit to administer, drive and support local students (Albareda-
Tiana et al., 2018).
SDG-Y 1.2 Set up the unit to help students from developing countries (Albareda-
Tiana et al., 2018; Institute of International Education, 2016; Rosca et al., 2017).
SDG-Y 1.3 University business incubators to help communities start new business
e.g. consultancy and workshops (Bidmon & Knab, 2017; P.-E. Carmen & Enrique,

2018; Hoveskog et al., 2018; Joyce & Paquin, 2016; Rosca et al., 2017).

6 Clean Water and ~ SDG-Y 6.1 Water conservation, promote water saving, technology for sustainable
Sanitation and prevention of sewage entering the system, including water pollution caused by
accidents (Benjaoran & Parinyakulset, 2018; Centers for Disease Control and
Prevention, 2014; Horan & O’regan, 2021).
SDG-Y 6.2 Providing free drinking water for students, staff and visitors, e.g. water
dispensers (Centers for Disease Control and Prevention, 2014).
SDG-Y 6.3 Collaboration with local, regional, national, international governments in

water security (Horan & O’regan, 2021; Ross & Laura, 2019).
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SDG Leveraged SDG Policies

7 Affordable and SDG-Y 7.1 Policy to improve and build new buildings following energy efficient
Clean Energy standards (Buzaboon et al., 2020; Nowotny et al., 2018).
SDG-Y 7.2 Energy plan to reduce energy consumption, including upgrading existing
buildings for better energy efficiency (Buzaboon et al., 2020; Jones, 2012; Nowotny
et al,, 2018).
SDG-Y 7.3 Local service to improve energy efficiency and clean energy, e.g. energy
assessment, workshops, renewable energy research (Buzaboon et al., 2020; Jones,

2012; Nowotny et al., 2018).

9 Industry, SDG-Y 9.1 Research collaborating with enterprises to create innovation and develop
Innovation, and infrastructure in Science, Technology, Engineering and Mathematics (STEM)
Infrastructure (Suwartha & Fitri, 2013).

SDG-Y 9.2 Research collaborating with enterprises to create innovation and develop
infrastructure for healthcare (Leon et al., 2016).

SDG-Y 9.3 Research collaborating with enterprises to create innovation and develop
infrastructure in arts, humanities and social sciences (Albareda-Tiana et al., 2018;

Hooi et al., 2012).

The leveraged SDG policies related to eradicating poverty (SDG 1) focus on supporting
students, particularly those from disadvantaged backgrounds. The establishment of dedicated
units and business incubators demonstrates the commitment of THEIs to contribute to
poverty reduction. These initiatives can provide essential resources, mentorship, and
opportunities for students to develop skills and create sustainable businesses. The
implementation of these policies can help foster economic growth, empower individuals, and
address the issue of poverty within the university's sphere of influence.

The leveraged SDG policies related to clean water and sanitation (SDG 6) emphasize
sustainable water management within HEIs. These policies promote water conservation,
pollution prevention, and access to clean drinking water. By implementing water-saving
technologies, providing free drinking water, and collaborating with government entities, THEIs
can contribute to environmental sustainability and ensure the well-being of their campus
community. These policies align with global efforts to achieve clean water and sanitation

targets and demonstrate the commitment of THEIs to sustainable practices.
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The leveraged SDG policies related to affordable and clean energy (SDG 7) highlight
the importance of sustainable energy practices within HEls. These policies aim to reduce
energy consumption, improve energy efficiency, and promote the use of clean and renewable
energy sources. By implementing energy-efficient building standards, developing energy plans,
and offering local services for energy efficiency improvement, THEIs can play a significant role
in mitigating climate change and advancing sustainable energy solutions. These policies
contribute to the overall goal of ensuring affordable and clean energy access for all.

The leveraged SDG policies related to industry, innovation, and infrastructure (SDG 9)
emphasize the importance of HEIls' role in driving innovation and developing infrastructure
across various fields. These policies highlight the need for research collaborations with
enterprises to foster innovation and advancements in STEM, healthcare, and the arts,
humanities, and social sciences. By actively engaging with industries and promoting
interdisciplinary research, THEIs can contribute to technological advancements, economic
growth, and societal development. These policies support the overall goal of creating resilient
infrastructure, promoting inclusive and sustainable industrialization, and fostering innovation.

In summary, the analysis of the leveraged SDG policies reveals the proactive approach
of HEls towards addressing the UN SDGs. The policies discussed in this section showcase the
commitment of THEIs to promote social, economic, and environmental sustainability. By
implementing these policies, THEIs can create a positive impact within their communities and
contribute to the global efforts towards achieving the SDGs. The findings underscore the
importance of collaboration, innovation, and sustainable practices in THEIs as key drivers for

transformative change.
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Chapter 5

Conclusions and Recommendations

The findings of this study provide valuable insights into the awareness of stakeholders
in THEIs regarding the UN SDGs, and their relationship to the criteria set in the THEIR. Through
the application of both CFA and SEM, the study examined the linkages between SDGs and
identified leveraged SDGs, that have significant relationships with other goals.

The results revealed that SDG 1, focused on eradicating poverty, exhibited the highest
number of linkages with 15 other SDGs. Particularly strong relationships were observed
between SDG 1 and SDG 9, indicating the potential for synergistic efforts in addressing poverty
and fostering industry, innovation, and infrastructure. These findings emphasize the
importance of integrating various SDGs and adopting a holistic approach to sustainability in
THEIs.

The study highlights the significance of leveraging SDGs, specifically SDGs 1, 6, 7, and
9, in policy formulation for THEIs. Policymakers should give careful consideration to these
relationships and prioritize these leveraged SDGs when designing and implementing SDG-
related policies within their institutions. By aligning policies with stakeholders' preferences and
focusing resources on leveraged SDGs, THEIs can maximize their impact and contribute
effectively to sustainable development.

Furthermore, it is crucial for future research to explore the relationships between
stakeholders' demographic characteristics and their opinions on SDGs. This will enable
policymakers to develop more tailored and refined policies that account for the diverse
perspectives and needs of different stakeholder groups. By incorporating demographic factors
into policy planning, THEIs can ensure that their sustainability initiatives address the specific

challenges and requirements of various stakeholders.

5.1 Recommendations
Based on the findings of this study, the following recommendations are proposed for

THEI policymakers and practitioners to enhance their sustainability efforts
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1. Prioritize leveraged SDGs: Executive management should prioritize SDGs with
significant relationships to other goals, such as SDGs 1, 6, 7, and 9. These leveraged SDGs
provide opportunities for integrated and impactful sustainability initiatives within THEIs.

2. Align policies with stakeholder preferences: Executive management should consider
the preferences and priorities of stakeholders when formulating SDG-related policies. Engaging
stakeholders in the policy development process can ensure that policies are relevant,
effective, and widely accepted.

3. Optimize resource allocation: By focusing resources on leveraged SDGs and areas of
significant impact, THEIs can optimize the allocation of financial, human, and technological
resources. This strategic resource management approach will enable institutions to achieve
greater sustainability outcomes with limited resources.

4. Incorporate demographic considerations: Future studies should investigate the
relationships between stakeholders' demographic characteristics and their opinions on SDGs.
This will enable executive management to develop tailored policies that address the specific
needs and perspectives of diverse stakeholder groups.

5. Enhance interdisciplinary collaboration: THEIs should foster interdisciplinary
collaboration among academic departments, research centers, and industry partners to drive
innovation and address complex sustainability challenges. Collaboration across multidiscipline
can generate creative solutions and advance sustainable development in diverse areas.

6. Continuous monitoring and evaluation: Regular monitoring and evaluation of the
implemented policies and initiatives are essential to assess their effectiveness and identify
areas for improvement. Executive management should establish mechanisms for ongoing
evaluation and feedback from stakeholders to ensure the continuous refinement of
sustainability practices.

In conclusions, this study has shed light on the awareness of THEIs' stakeholders
towards SDGs and the relationships between SDGs and THEIR criteria. The findings provide
valuable guidance for Executive management in developing and implementing SDG-related
policies in THEIs. By aligning policies with stakeholder preferences, prioritizing leveraged SDGs,
and fostering interdisciplinary collaboration, THEIs can enhance their contributions to
sustainable development and create a positive impact on society and the environment.
Continuous monitoring and evaluation will facilitate the iterative improvement of

sustainability initiatives



62

Appendix |

Domain Expert

We invited a panel of five domain experts, as listed in Table A.1, to validate the

questionnaire through an Index of Item-Objective Congruence (I0C) method. The I0C method,

developed by Rovinelli and Hambleton in 1976 (Rovinelli & Hambleton, 1976), is a widely

recognized procedure used in test development to assess content validity during the factors

design stage. In this method, an IOC value greater than 0.6 is considered indicative of good

content validity (C. Turner & Carlson, 2003).

Table A.1 The List of Domain Experts

Name

Position, Organization

Dr.Kankanit Kamolkittiwong

Head of Logistics Management Department, Faculty of Business Administration,

Rangsit University, Thailand

Asst.Prof.Dr.Chodchanok Assistant Professor, Department of Civil Engineering, School of Engineering,
Attaphong KMITL, Thailand
Adhipat Warangkanand Consultant, UNFPA Thailand and UNICEF Thailand

Dr.Weerawit Lertthaitrakul

Associate Dean, School of Logistics and Supply chain, Sripatum University,

Thailand

Asst.Prof.Dr.Pornsri

Laurujisawat

Assistant Professor, KMITL Business School, KMITL, Thailand

These domain experts were chosen for their expertise and experience in relevant fields

related to the research topic. Their valuable input and feedback were instrumental in ensuring

the questionnaire's validity and reliability. Their evaluations and assessments of the

questionnaire helped to enhance its content validity, ultimately contributing to the overall

robustness of the study.
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Appendix Il

The Questionnaire

To ensure clarity and comprehension, we have utilized the Thai language for the

questionnaire that show in Figure A.2.

Table A.2 The Questionnaire
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