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Abstract

This research aims to develop a guideline to reduce greenhouse gas emissions from the organization’s operations to promote
the green university status of the 5 Rajabhat Universities, namely, Surat Thani Rajabhat University, Phuket Rajabhat University,
Nakhon Si Thammarat Rajabhat University, Songkhla Rajabhat University, and Yala Rajabhat University. Data were collected
from an in-depth interviews with open-ended questions. The sample selected by purposive sampling consisted of experts from
5 Southern Rajabhat Universities. Experts from Rajabhat University in Southern Thailand were recommended as qualified
interviewees (Gatekeeper) in conjunction with snowball sampling to reach the desired study group who can provide information
on the subject study in-depth. The results of development of greenhouse gas emission reduction guidelines to promote green
university of Rajabhat Universities in Southern Thailand comprised 3 steps. Policy formulation process consists of 1) policy
formulation and action plan, and 2) roles, duties, and participation of personnel and students. Policy implementation process
consists of 1) establishing the structural system and facilities that infrastructure, information technology, carbon footprint for
organization, and carbon offset, and 2) implementation of energy and environmental management standards, including energy
management and environmental management, transportation, water management, and waste management, and 3) communicate
and create a network of cooperation both within and outside the organization. Policy evaluation process consists of 1) university
assessment, and 2) external assessment.
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1. Introduction of reducing GHG emissions to society in the future.
Additionally, students can be a resource for knowl-
edgeable personnel in designing various forms and in-
novations to reduce GHG emissions within the univer-
sity and be a role model for other agencies. Rajabhat
Universities in Southern Thailand, as educational in-
stitutions, has also responded to the country’s net-zero
emissions policy and assigned the issue in “develop-
ing the university to be a green university or actions
to promote the university to be a green university” in
the master plan of each university [3]. However, there
is no concrete plan to find ways to reduce GHGs. In

] oY addition, considering Section 7 of the Rajabhat Uni-
and was conveyed to practice at the provincial and lo- versity Act B.E. 2547 that “the University is a higher
cal levels. The strategies includes developing GHG re-

duction capabilities and setting GHG reduction goals
from all sectors, namely government, private sector,
including education sector. Education can contributes
to GHG emissions, at the same time it is a source of
knowledge, cultivate awareness of natural resources
and environmental conservation in students, which
will be a significant force in transmitting the concept

Greenhouse gases are a significant contributor to
global warming and climate changes that pose many
risks to human beings and all other forms of life
on earth, such as higher temperatures, more severe
storms, increased drought, loss of species, and more
health risks [1]. Thailand is under the Nationally De-
termined Contribution (NDC) with GHG emissions
reduction target of achieving net-zero GHG emissions
by 2065 and carbon neutrality by 2050. This mat-
ter was included in the 20-year national strategy [2],
which is the core strategy for national development,

education institution for local development” [4], and
the strong network of Rajabhat Universities, it is nec-
essary to set guideline to promote green university in
Southern Rajabhat Universities to be a role model for
the locality in developing organizations in energy and
environmental management, creating a low-carbon so-
ciety according to national plans and policies, and
leading society and local communities.
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2. Materials and Methods

The tool used to collect data through an in-dept
interviews was “open-ended questions” for the draft
GHG reduction guideline designed by the researcher
based on the data obtained from the carbon footprint
assessment and study on guidelines for reducing GHG
emissions from the past activities to promote green
universities of Rajabhat Universities in Southern Thai-
land [3]. The resulting guidelines were verified by 12
experts, selected by purposive sampling in conjunc-
tion with Snowball Sampling. Experts from Rajabhat
University in Southern Thailand were recommended
as qualified interviewees (Gatekeeper) by selecting in-
terviewees who can provide information on the subject
study. They consisted of 12 people as follows: 1) ex-
ecutives in charge of the green university Promotion
Project, 2) experts in environmental management and
sustainable development, 3) experts in greenhouse gas
management, 4) executives or people with experience
in the development of higher education institutions to
recommend recommendations, and 5) those who have
the knowledge and assigned by the university to take
any action in GHG emission reduction. In-depth in-
terviews were conducted on individual subjects one
by one to obtain complete and in-depth information
and facilitate systematic data collection until all issues
completely answered the research objectives.

The data obtained from the interviews were opin-
ions and suggestions for the draft guideline to re-
duce GHG emissions. The researchers used the an-
alytic induction technique by analyzing data obtained
from transcripts from interviews and interpreting data
with common characteristics to create common con-
clusions. After that the researchers made adjustments
according to the opinions of experts, and took the
“messages” obtained from the interviews as references
to obtain a complete GHG reduction guideline that is
suitable for the 5 Southern Rajabhat Universities and
report the study results in the form of descriptive anal-
ysis [5].

3. Result and Discussion

Greenhouse gas emission reduction guidelines to
promote green universities of Rajabhat University in
Southern Thailand consisted of 3 steps: policy formu-
lation, implementation, and evaluation as follows:

3.1 Policy Formulation

3.1.1 Policy Formulation and Action Plan

The GHG reduction policy to promote green univer-
sity is divided into 4 aspects. 1) Curriculum and edu-
cational management were divided into 2 levels: sub-
ject level and curriculum level. 2) Research consisted
of 4 issues that must be continuously implemented: in-
ternal research funding, research issues, academic ser-
vices, individual indicators for conducting research,

and provision of external research funding related to
GHG reduction, energy and environmental conserva-
tion, and other management that promotes green uni-
versity. 3) For energy, a long-term energy manage-
ment plan in the university must be formulated specif-
ically taking into account the energy potential in the
university based on the principle and giving impor-
tance to the following issues: use of highly efficient
and energy-saving tools and equipment, repair and
maintenance of equipment and electrical appliances,
alternative energy supply, planning and controlling en-
ergy usage for maximum efficiency and benefit, and
recycle. 4) According to environment, a specific long-
term campus environmental management plan must
be developed by giving importance to 3 main areas,
namely, transportation, water management, and waste
management. The policy formulation for environmen-
tal management in all 3 areas is based on the prin-
ciples and gives importance to the following issues.
First, traffic management consists of fleet management
and travel routes management. Second, water man-
agement consists of tools and equipment management,
and water administration and management. Third,
waste management consists of a waste database, re-
ducing the amount of waste with the 3Rs, and sep-
aration of waste. The policy in each area must 1)
designate the host or the core person responsible for
the operation who will have a management role to be
the central point in planning, driving, and coordinat-
ing work with stakeholders; 2) set goals and desired
results that are measurable and concrete; 3) determine
methods for enforcing policies, such as requesting and
applying technology to change behavior and enforce-
ment by regulations or laws; 4) set guidelines for op-
erations; and 5) set guidelines for supervising various
activities within the university to be clear and cover all
activities within the university.

In formulation of policies and action plans, existing
policies should be synthesized to develop new ones
or improve existing ones by adhering to the following
principles and actions. They are 1) specifying details
that show the connection between that activity and en-
vironmental management to reduce GHG emissions
and the linkage of the policy to the goals of the na-
tional development plan provincial development plan
and the development plan of Rajabhat Universities; 2)
pushing for the policy to reduce GHG emissions at a
strategic level to receive budget support for the im-
plementation of projects and activities; 3) establishing
personnel and departments to implement the GHG re-
duction policy and action plan for general adherence
including to be used as a basis for approval of projects
or activities within the university by the priority of
the principle that “support projects that are more com-
pliant with university policies and are more sustain-
able”. The review and improvement period should not
exceed 10 years due to the rapid and ever-changing
climate, the effects may vary, planning to deal with
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such impacts, therefore, needs to be reviewed regu-
larly and promptly; 4) encouraging participation and
support from relevant individuals and organizations
from the beginning of the formulation of the policy
and action plan to reduce GHG emissions mirror as
well as analysis of stakeholders, find funding sources,
and cooperate with external organizations to get sup-
port in terms of budget, tools, equipment and people
with expertise. It also publicizes the university’s op-
erations to create awareness among external agencies;
and 5) assessing the carbon footprint of the organiza-
tion and analyze the university’s GHG data and fore-
cast the future from the base case to assess the status of
GHG emissions present and future trends to serve as
a database for policy formulation and action plans to
reduce GHG emissions to promote a green university
in the future.

3.1.2  Specification of Roles and Responsibilities and
Farticipation of Personnel and Students

It was divided into 2 parts: 1) establishing a spe-
cific agency with primary responsibility for driving
such policies; and 2) determining the roles, duties,
and participation of personnel and students. Since the
development of the university is everyone’s business,
this is to create cooperation in implementing the uni-
versity’s GHG reduction measures together in an in-
tegrated manner according to roles, duties, expertise,
and the ability of each population group.

3.2 Policy Implementation

3.2.1 Organization of Structures and Facilities

Infrastructure, consisting of:

1) Physical structure (infrastructure) includes build-
ings, roads, electrical and water systems, and wastew-
ater treatment system. Infrastructure should operate
in a multi-function manner to increase the efficiency
of resource utilization. It should be built, improved,
or maintained to ensure a perfect, ready-to-use and
complete manner, as well as increasing green areas
by planting trees. 2) The master plan for building
and construction management, including general con-
trol measures, should be used as a guideline for the
development, utilization, conservation, and long-term
maintenance of buildings and facilities in the univer-
sity area in line with the conditions of being a green
university. 3) For responsible agency, a core unit and
person responsible should be established for driving
policies and implementing activities that will help the
university achieve its goal of reducing GHG emis-
sions, and delegate authority and decision-making in
management to ensure unity and flexibility in admin-
istration. 4) For legislation, rules, regulations, or an-
nouncements related to GHG reduction, energy, and
environmental management should be made to specify
details related to the duties of the agency or operator’s
scope of work and penalties to support management
following the university’s policy.

Information Technology

A central database system that contains complete
information to support the university’s GHG reduction
operations should be established for effective access,
operation tracking, and control. An information sys-
tem should be developed using innovation and tech-
nology to manage the existing infrastructure and ser-
vices in various areas of the university in a way that
is easily accessible, fast and comprehensive. The sys-
tem should cover all kinds of activities and services
within the university that reduce the use of paper, re-
duce travel, reduce pollution and environmental im-
pact. Moreover, new digital platforms should be cre-
ated to support specific actions related to reducing
GHG emissions, including the development of various
management systems that can support carbon offsets.
Because access to detailed and high-quality data is key
to the integrity of carbon footprint assessment results.

Carbon Footprint of the Organization

The organization’s carbon footprint should be as-
sessed to know the amount of GHG emissions from
all activities within the university and the data should
be publicized to individuals or external organizations
about the university’s intention to contribute to GHG
emission reduction and responds to the policy of the
country. The assessment should adhere to 3 princi-
ples: 1) assess annually, 2) assess every activity of the
university, and 3) assess accurate and quality data in
order to be used as information for finding Guidelines
for effective and precise management of GHG reduc-
tion in universities.

Carbon Offsetting

Participation and approaches can be divided into
2 levels: individual and department level. Univer-
sities can 1) determine individual indicators by hav-
ing students and staff record their daily activities to
calculate the amount of individual GHG emissions;
and 2) carry out activities that contribute to offset-
ting all the carbon emitted by the university, e.g., the
beautiful garden project to increase green space, man-
grove planting, and restoration of watershed forests
and wetlands to increase the absorption and storage
potential of GHG within the university area. The pur-
chase of carbon credits that have been registered by
the GHG Management Organization (Public Organi-
zation) is another measure that universities can driv-
ing Thailand’s carbon market and supporting the re-
duction of GHG emissions in the country.

3.2.2  Implementation of Energy and Environmental
Management Standards

The results of the organizational carbon footprint
assessment of the Southern Rajabhat Universities
found that activities type 2 electricity consumption
have high levels of GHG emissions, compared to other
activities. This led to the determination of manage-
ment 2 measures: energy management and environ-
mental management, as follows:
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Energy Management

Universities must consider the cost of operating ver-
sus the potential benefits, taking into account the en-
ergy potential on of university. This includes measures
for energy management, meanwhile maintaining effi-
ciency in teaching and learning and conducting vari-
ous activities within the university, and emphasizing
on the use of technology to help save energy. The
guidelines for energy management should be estab-
lished using principles of energy conservation. There
are 5 methods, namely, use of highly efficient and
energy-saving tools and equipment, repair and mainte-
nance of equipment and electrical appliances, alterna-
tive energy supply, reusing, and planning and control-
ling energy usage with maximum efficiency and bene-
fit.

Environmental Management

It was divided into 3 aspects. 1) Transportation
management determine how to manage the traffic en-
vironment according to the characteristics of the area,
buildings, way of life, and vehicle use into vehicle
management and management of travel routes. 2)
For water management, Southern Rajabhat Universi-
ties has used both tap water and use water from natu-
ral sources. Some places are not equipped with meters
for measuring water consumption. Some places do not
have a wastewater treatment system on campus. Water
management is considered based on the information
obtained from the study along with legal requirements,
as well as conservation concepts that focus on the cost-
effective use of resources and the principle of maxi-
mizing water use and reducing wastewater as much as
possible. Therefore, the method of water management
is determined as management of tools and equipment
and water administration and management. 3) Waste
management gives importance to waste reduction with
good integrated waste management. It starts at the
source and try to manage the least amount of waste
by applying the 3Rs (reduce, reuse, recycle) princi-
ple. Along the way, it is important to sorting waste ac-
cording to the correct type. Moreover, the place where
the waste has been disposed should be suitable for the
type of waste and maximize benefits. The waste man-
agement guidelines were divided into waste database
creation, waste reduction through 3Rs, and waste seg-
regation.

3.2.3 Communication and Networking for Coopera-
tion both Inside and Outside the Organization
Communication goals should be set to raise aware-
ness to people broadly and deeply because it has the
most sustainable influence in controlling GHG reduc-
tion behavior. Coupled with collaboration with indi-
viduals and agencies both inside and outside the uni-
versity including raising awareness about the policies
and activities, the universities should be implemented
through the strategies of 1) communication and 2) net-
working cooperation with the quality of the media and

communication for delivering messages. Focusing on
communication issues is divided into 2 parts: 1) com-
municating to educate and raise awareness of the im-
portance of GHG reduction and environmental con-
servation, and 2) communicating about the policies
and activities that have been implemented to become
a green university.

3.3 Policy Evaluation

3.3.1 University Assessment

It is a follow-up and evaluation by the university in
order to acknowledge the information and apply it for
the benefit of reviewing, improving and developing the
university. It consists of 1) assessment methods should
base on real-time evaluation from efficient systems
and information, reducing time and paper with empha-
sis on the participation of all people both inside and
outside the university at any time. The form of evalu-
ation focuses on transforming existing data into infor-
mation for decision making of executives or decision-
makers to review, improve and further develop such
information for public relations and corporate commu-
nication. 2) Assessment criteria should adhere to the
principle of reducing the use of resources but not the
quality of life. In other words, it should improve the
quality of life without reducing or compromising the
quality of work or services. The standard of the work
must be as good as before or even better. 3) Evalu-
ation form consists of an assessment of the process,
results obtained from the operation, and the impact of
operations.

3.3.2 External Assessment

Many agencies have developed measures, projects,
and mechanisms to reduce greenhouse gases in the
country. For example, the Department of Environmen-
tal Quality Promotion (DEQP), which implemented
through the Green Office measure, Thailand Green-
house Gas Management Organization (Public Organi-
zation), developed a method to reduce GHG based on
the principles of the Clean Development Mechanism
through Thailand Voluntary Emission Reduction (T-
VER) and the development of a system for reducing
GHG emissions, Measure Reporting and Verification
(MRV). For abroad, agencies that have standardized
and international ranking internationally recognized,
and have conditions or indicators to take any action
to reduce GHGs include UI Green Metric World Uni-
versity and Times Higher Education Impact (SDGs).
Universities can work with external agencies that spe-
cialize in reducing GHG emissions or energy and en-
vironmental management to obtain an assessment. In
addition, haring knowledge to increase efficiency in
GHG emissions reduction from experts can also guar-
antee performance through standard certificates that
demonstrates the university’s potential and contribu-
tion to driving Thailand towards its goal of becoming
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carbon neutral by 2050 and achieving net zero GHG
emissions by 2065.

Setting the policy-making process as an important
starting point for success in reducing GHG emissions
corresponds to the research results of K. H. Hussein,
et al. (2022) [6], which shows that the University of
Babylon participated in UI rankings in 2017 to 2020
and the result is a continuous improvement. This suc-
cess is due to the University’s strategic plans, policies,
and operating procedures related to the provision of a
clean and green environment in line with the United
Nations Sustainable Development Goals and environ-
mental friendliness. However, the country has had
economic and domestic security problems, including
the spread of Covid-2019. In addition, the research
results of Abdul-Azeez, 1. A., and Ho, C. S. (2015)
[7], which studied Realizing Low Carbon Emission in
the University Campus towards energy sustainability,
suggested that sustainable environmental and energy
planning should be a continuous process in the form
of a policy, passed goal acceptance, research analy-
sis, planning, and determining policy outcomes. It
is instrumental in directing the achievement of a low-
carbon and sustainable university. Moreover, the roles
and responsibilities and participation of personnel and
students should be determined, consistent with the
findings of L. G. Perdamaian, et al. (2021) [8], who
studied implementation and impacts of education for
sustainable development. As a result, the Education
for Sustainable Development (ESD) program to raise
awareness of sustainable development and encourage
everyone participating in the program to respond and
participate in activities has been held annually since
2016. Tthere has been an immediate and noticeable
change in cognition and behavior toward a sustainable
lifestyle. Sustainable development is a long-term vi-
sion and requires participation from everyone. Sim-
ilarly, Tohmoh, S., et al. (2020) [9] studied the per-
ception and participation of personnel and students of
Yala Rajabhat University towards environmental man-
agement to become green university. Implementing
an environmental management policy toward the de-
velopment of a green university is essential to create
understanding, awareness, and cooperation from per-
sonnel in the organization.

For policy implementation process, action steps in
terms of structures and facilities, including physical
structure (infrastructure) and information technology
systems, the implementation of the specified measures
is possible smoothly as well as preparing supporting
information for assessment, analysis, finding trends
and guidelines for reducing GHG emissions, namely,
carbon footprint assessment and carbon offset. This
is consistent with the research results of S. M. Abtahi
(2021) [10], Towards a Green Campus Energy, Cli-
mate and Sustainable Development Initiatives at Is-
fahan University of Technology (IUT). It was found
that the university has followed the basic steps in the

implementation green management in infrastructures
such as providing green buildings, building an energy
efficiency management system, designing and con-
structing wastewater treatment and improvement of ir-
rigation systems, using vehicle management software
to organize fuel consumption, etc. The implementa-
tion of such measures resulted in reduced consump-
tion of water, energy, and pollution from switching
to clean energy as well as cost savings and the uni-
versity’s budget. Similarly, the research results of D.
Chalil, and R. Barus (2021) [11], studied opportu-
nities from the COVID-19 pandemic: being greener
through online and e-learning methods. It was found
that the university recognizes the importance of re-
ducing the amount of paper through the use of on-
line and e-learning methods. As a result, efforts are
now being made to improve internet facilities and e-
learning accessibility. The process that requires an as-
sessment of the carbon footprint of the organization
is consistent with several studies. It shows the num-
ber of GHGs emitted from the organization’s opera-
tions, which is an important tool in determining man-
agement guidelines to effectively reduce GHG emis-
sions both at the agency, organization, and national
level. As a result, Mangkang, R. (2015) [12] stud-
ied the carbon footprint and carbon offset of Kaset-
sart University to manage GHGs and promote green
university and found that it support plans and poli-
cies formulation for energy and environmental man-
agement as well as management for the goal of GHG
emission reduction at Kasetsart University. As a re-
sult of the carbon footprint assessment, managing both
energy and environmental management, e.g., water,
waste, and transportation important role in reducing
GHG emissions, is consistent with Janangkakan, B., et
al. (2012) [13], who studied the carbon footprint of ed-
ucational organizations. A case study from the Depart-
ment of Environmental Engineering, Chulalongkorn
University, shows that a good and sustainable measure
to reduce GHG emissions is the use of energy conser-
vation principles in buildings, not only being able to
reduce electricity costs but also reducing GHG emis-
sions effectively. Furthermore, M. A. Budihardjo, et
al. (2022) [14] studied the improvement of water con-
servation at Diponegoro University, Indonesia. The
study found that the university has a water manage-
ment approach based on water conservation principles
by reusing treated water. Wastewater Treatment Plans
(WWTPs) are in place and water efficiency is priori-
tized. The research results of Pandiyarajan, V., et al.
(2022) [15], who studied the concept of 3Rs in waste
management for a sustainable environment, found that
the use of the 3Rs concept in waste management is the
most appropriate solution for managing environmental
problems within the university. In terms of communi-
cation and networking for cooperation both inside and
outside the organization, the goal in communicating to
raise awareness to people in a wide and deep sense has
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the most sustainable influence in controlling green-
house gas reduction behavior. It includes collabora-
tion with individuals and agencies both inside and out-
side the university as well as raising awareness about
the policies and activities that the university is work-
ing on with the quality of the media as an intermedi-
ary in delivering that message. This is consistent with
the findings of C. B. Milanes, et al. (2022) [16], who
studied innovations in education and research man-
agement at the Universidad de la Costa, Colombia in
the epidemic era. The study noted that Universidad
De La Costa increased international cooperation dur-
ing the coronavirus pandemic in research, academic
publications, and academic and scientific cooperation
networks, including participation in the UI Green Met-
rics project. At the same time, it shows the strength of
networks and good inter-agency collaboration within
the university which facilitate data collection, present
results, and disseminate knowledge related to the uni-
versity’s sustainable development.

Finally, the evaluation is the process of reviewing
and analyzing the results of the implementation of
the GHG reduction policy from the beginning, which
is the policy formulation and the resulting end point
from performing the procedure. Assessment forms
were used to evaluate the whole process, the results
obtained from the operation, and the impact of oper-
ations. The evaluation results corresponds to the re-
search results of Sitthipitak, M., et al. (2021) [17],
studying the success factors of a sustainable green uni-
versity. It was found that one of the success factors of
the operation to become a sustainable green univer-
sity is to determine indicators, goals, monitoring, and
evaluation of projects and activities using quality pro-
cesses (PDCA) for continuous improvement.

4. Conclusions

Based on the study, the Greenhouse Gas Emission
Reduction Guidelines to Promote Green Universities
of Southern Rajabhat Universities were defined ac-
cording to a systematic work process based on man-
agement principles throughout the organization. It
consisted of 3 steps: policy formulation, implementa-
tion, and evaluation. Setting a policy at the first step in
the implementation likes a compass for the operation.
All activities of all departments must be consistent
with university’s policy along with personnel partic-
ipation and acceptance in terms of policy formulation,
goals, plans, outcomes, and joint actions according to
their duties. The next step is the implementation pro-
cess, an active process that focuses on setting up nec-
essary infrastructures and enabling individuals to com-
ply with standards to reduce GHG emissions. The last
step is the evaluation process by the university and ex-
ternal agencies with specific expertise to improve, de-
velop, and be accepted by the evaluation results from
standardized external agencies. This systematic ap-

proach to reducing GHG emissions will cause man-
agement throughout the organization covering all po-
sitions, individuals, and agencies, making operations
to reduce GHG sustainable towards becoming a green
university.
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