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Journal of Humanities and Social Sciences Research

About the Journal

Overview

Horizon Journal of Humanities and Social Sciences Research (JHSSR) is an open-access academic journal published 
by BP Services, independently owned, dependent upon contributions and run on a non-profit basis for the benefit 
of the world-wide social science community. It neither accepts nor commissions third party content. It is an online 
scientific journal and does not impose any publication or page fee on authors intending to publish in the journal. It 
publishes the scientific outputs.

Recognized internationally as a leading peer-reviewed scholarly journal devoted to the publication of original papers, 
it serves as a forum for practical approaches to improving quality in issues pertaining to social and as well as the 
humanities.

JHSSR is currently a bi-annual (July and December) periodical that considers for publication original articles as per 
its scope. The journal publishes in English and it is open to authors around the world regardless of the nationality.

The Journal is available world-wide online.

Aim and scope

Horizon Journal of Humanities and Social Sciences Research aims to develop as a pioneer journal for the social 
sciences with a focus on emerging issues pertaining to the social sciences as well as the humanities.

JHSSR is a principal outlet for scholarly articles. The journal provides a unique forum for theoretical debates and 
empirical analyses that move away from narrow disciplinary focus. It is committed to comparative research and 
articles that speak to cases beyond the traditional concerns of area and single-country studies. JHSSR strongly 
encourages transdisciplinary analysis of contemporary and historical social change particularly in Asia, or beyond by 
offering a meeting space for international scholars across the social sciences.

Scope of the journal includes HUMANITIES– Field of Languages, Linguistics, Literature, and Education. SOCIAL 
SCIENCES–Anthropology, Economics, Law, psychology, Political Sciences, sociology, music, sport, and Technology 
Management.

History and Background

A premier journal in its field, JHSSR was established in 2019, and has been in circulation continuously since then. 
Horizon is an open access scholarly journal that currently publishes semi-annually. The journal uses a stringent yet 
relatively rapid double-blind peer-review process, which translates to benefits such as timeliness of publication, 
widespread dissemination, high visibility, and likelihood of high citations and broader impacts. JHSSR follows code of 
conduct stipulated by the Committee on Publication Ethics (COPE).

It primarily publishes for dissemination of academic research meant for scholars and scientists worldwide. We seek to 
present the cutting-edge innovations and/or latest insights and strive to maintain the highest standards of excellence 
for JHSSR. The journal publishes on a non-profitable basis and does not have any income from subscription or other 
sources. It does not impose any publication or page fee on authors intending to publish in JHSSR.

JHSSR is distributed worldwide to more than 1000 institutions via e-alerts, in addition to authors upon request. 
To provide expert evaluation of the various segments of the broad spectrum of Humanities and Social Sciences 
research, the editorial office is assisted by scholars who serve as Associate Editors, editorial board members, 
Emeritus editors and international advisory board members from academic institutions across 35 countries, and 
ad-hoc reviewers chosen for their expertise. They provide constructive evaluation and, fair and rapid editorial 
processing. The frequency of citations to articles published in JHSSR by scientists, students, and others increases 
each year.

To facilitate review, the Editor-in-Chief and the Chief Executive Editor previews all submitted manuscripts and 
independently or in consultation with an Associate Editor, decides if a manuscript is appropriate for review by 
members of JHSSR's editorial board and/or adhoc reviewers. Manuscripts outside of the scope of JHSSR or those 
articles in poor English are returned without the delay of a full review, generally within a week of submission. Authors 
may contact the Chief Executive Editor in advance to inquire about the potential suitability of their research topic for 
review.
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Manuscript submissions and inquiries are encouraged. Manuscript style and formatting are described in the 
"Instructions to Authors". Manuscript submissions should be made using JHSSR online manuscript submission 
system, or manuscripts should be mailed through email to the Chief Executive Editor. Direct inquiries to  
CEE.horizon@gmail.com

Goal

Our goal is to bring the highest quality research to the widest possible audience. Our objective is “Today's research, 
tomorrow's impact”.

Quality

We aim for excellence, sustained by a responsible and professional approach to journal publishing.  Submissions are 
guaranteed to receive a decision within 14 weeks. The elapsed time from submission to publication for the articles 
averages 3-4 months.

Editorial and International Advisory Board

The editorial and the advisory board of the Horizon has a presence of an international base of renowned scholars 
from various disciplines of research with diverse geographical background.

Our editorial team is engaged with universities in 35 countries across the world including Australia, Bangladesh, 
Canada, Fiji, Finland, Germany, India, Iran, Jordon, Lithuania, Malaysia, Morocco, Nepal, Netherlands, New 
Zealand, Nigeria, Pakistan, Philippines, Portugal, Saudi Arabia, South Africa, Sweden, Taiwan, Thailand, Turkey, 
United Kingdom, USA, and Vietnam.

Abstracting and indexing of Horizon

As is the case with any new journal, indexing in all prestigious relevant databases takes some time, and is heavily 
dependent upon citations the articles generate.

The Horizon Journal of Humanities and Social Sciences Research (Online ISSN 2682-9096) is a high-quality, peer-
reviewed academic journal in its field.

It is a Gold Open Access journal and indexed in major academic databases to maximize article discoverability and 
citation. The journal follows best practices on publication ethics outlined in the COPE Code of Conduct. Editors work 
to ensure timely decisions after initial submission, as well as prompt publication online if a manuscript is accepted 
for publication.

Upon publication, articles are immediately and freely available to the public. The final version of articles can 
immediately be posted to an institutional repository or to the author's own website as long as the article includes 
a link back to the original article posted on JHSSR. All published articles are licensed under a Creative Commons 
Attribution 4.0 International License.

The journal has been indexed and abstracted in: SSRN, CrossRef, Directory of Open Access Journals (DOAJ), Google 
Scholar, EBSCOhost, ProQuest. The journal has been listed in: CiteFactor, Cornel University Library, CrossCheck, DRJI, 
Journalseek, openaccessarticles.com, Open Access Library, Rubrig, Scirus, Ulrichs. In addition, the journal has been 
archived in: Academia.edu, National Library of Malaysia, and Malaysian Citation Index (MyCite).

The journal editors and the publisher continue to do their best for this journal to be included in the top abstracting 
and bibliographic databases around the world; however, for the journal to be indexed in any indexing body is beyond 
the Journal’s direct control. Nevertheless, the journal ensures that the papers published are of high quality. The 
publisher from time to time recommends the journal to the indexing and abstracting bodies.

The authors must also ensure that the manuscripts they submit to JHSSR are of top quality and are innovative.

Citing journal articles

The abbreviation for Horizon Journal of Humanities and Social Sciences Research is Horizon J. Hum. Soc. Sci. Res.

Publication policy

Horizon publishes original work and its policy prohibits an author from submitting the same manuscript for 
concurrent consideration by two or more publications, and is not under concurrent consideration elsewhere at the 
time of submitting it to Horizon. It prohibits as well publication of any manuscript that has already been published 
either in whole or substantial part elsewhere in any language. It also does not permit publication of manuscript that 
has been published in full in Proceedings.

https://open-access.network/en/information/open-access-primers/green-and-gold#c8109
https://publicationethics.org/guidance
https://creativecommons.org/share-your-work/cclicenses/
https://creativecommons.org/share-your-work/cclicenses/
https://horizon-jhssr.com/current-issue.php
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Originality

The author must ensure that when a manuscript is submitted to Horizon, the manuscript is an original work. The 
author should check the manuscript for any possible plagiarism using any software such as TurnItIn, i-Thenticate or 
any other similar program before submitting the manuscripts to the Horizon journal.

All submitted manuscripts must be in the Journal’s acceptable similarity index range:
< 25%– PASS; 30-35%– RESUBMIT MS; > 35%– REJECT.

Publication Ethics and Publication Malpractice Statement

Code of Conduct

The Horizon Journals takes seriously the responsibility of all of its journal publications to reflect the highest in 
publication ethics. Thus, all journals and journal editors abide by the Journal’s codes of ethics. Refer to Horizon’s 
Code of Conduct for full details at the Journal’s web link https://horizon-jhssr.com/code-of-conduct.php

Copyright and permissions form

To publish an article and make it available, we need publishing rights from you for that work. We therefore ask 
authors publishing in Horizon journals to sign an author contract which grants us the necessary publishing rights. 
This will be after your manuscript has been through the peer-review process, been accepted and moves into 
production. Our editorial office will then send you an email with all the details. Horizon publishes under the open 
access publishing— Attribution (CC BY) under a Creative Commons Attribution 4.0 International License.

In case of any queries, contact the Journal’s Editorial office via email to info@horizon-jhssr.com

Article Processing Charges (APC)— Open Access Journal

Open access publishing proposes a relatively new model for scholarly journal publishing that provides immediate, 
worldwide, barrier-free access to the full-text of all published articles. Open access allows all interested readers to 
view, download, print, and redistribute any article without a subscription, enabling far greater distribution of an 
author's work than the traditional subscription-based publishing model. Many authors in a variety of fields have 
begun to realize the benefits that open access publishing can provide in terms of increasing the impact of their work 
world-wide.

Horizon JHSSR does not impose any submission fees, publication fees or page charges for those intending to publish 
their research in this journal. However, as JHSSR is an open access journal, in norms with all open access journals, the 
journal imposes an Article Processing Charge (APC). To publish in JHSSR, authors are currently required to pay an APC 
of USD100 per article (subject to revision). A waiver to this available for academics with a heavily subsidized fee of 
USD50 per accepted manuscript.

In addition, this journal offers discount on Article Processing Charges to authors based in any of the countries which 
were classified by the World Bank as Low-income economies or Lower-middle-income economies. All requests can 
be sent directly to the journal’s Chief Executive Editor.

In an open access model, the publication costs of an article are paid from an author's research budget, or by 
their supporting institution, in the form of Article Processing Charges. These Article Processing Charges replace 
subscription charges and allow publishers to make the full-text of every published article freely available to all 
interested readers. In addition, authors who publish in JHSSR open access journal retain the copyright of their work, 
which is released under a “Creative Commons Attribution 4.0 International License,” enabling the unrestricted use, 
distribution, and reproduction of an article in any medium, provided that the original work is properly cited.

However, in case of a print version, if it is necessary for the figures to be reproduced in color, a charge of USD50 per 
figure will apply.

International Standard Serial Number (ISSN)

An ISSN is an 8-digit code used to identify periodicals such as journals of all kinds and on all media–print and 
electronic. All Horizon journals have an e-ISSN.

Horizon Journal of Humanities and Social Sciences Research: e-ISSN 2682-9096.

Lag time

A decision on acceptance or rejection of a manuscript is reached in 3 to 4 months (average 12 weeks). The elapsed 
time from submission to publication for the articles averages 4-5 months.
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Authorship

Authors are not permitted to add or remove any names from the authorship provided at the time of initial 
submission without the consent of the Journal’s Chief Executive Editor. Requests for changes to authorship must be 
directed to the journal’s chief executive editor. Changes in authorship will only be permitted where valid reasons are 
provided and all authors are in agreement with the change. Post-publication changes to authorship will typically be 
made via a published correction and authors may be charged for this additional service.

One author will need to be identified as the corresponding author, with their email address normally displayed in the 
article. Authors’ affiliations are the affiliations where the research was conducted. If any of the named co-authors 
moves affiliation during the peer-review process, the new affiliation can be given as a footnote. Please note that no 
changes to affiliation can be made after your paper is accepted.

Manuscript preparation

Refer to Horizon’s Instructions to Authors at the back of this journal or visit 
https://horizon-jhssr.com/manuscript-prepparation.php

A well-formatted manuscript follows all journal instruction. All elements of the manuscript 
are printed in English with 1-inch margins at top, bottom, and sides. Right margins are 
unjustified. Horizon journals accept manuscript submissions which uses any consistent 
text— Format-free Submission! This saves you time and ensures you can focus on your 
priority: the research.

However, citations/ references must be formatted by you as per APA format.

Checklist for Manuscript Submission

	Cover letter
	Declaration form
	Referral form
	Manuscript structure

(Title, Author details and affiliation, Abstract, Keywords, etc. using the IMRAD style).

Each submission must fulfil the following criteria and documents listed below must be submitted along with the 
manuscript for intended publication.

1)	 Cover letter
Your cover letter should be complete and make a strong pitch. The cover letter should include all these details:

•	 Author(s): Full contact details (email, institutional address, telephone number, etc.) of all authors listed 
including who the corresponding author will be [full name(s) written as First Name then Last Name]. 
Understand the differences between lead author and co-author(s). Lead-author: who has done most of the 
research and writing; Co-author: Has collaborated with the lead author and contributed some parts.

•	 A brief explanation of your article’s relevance and impact.
•	 Disclosure of whether you have published this study previously elsewhere or if it is in consideration by another 

journal.
•	 Disclosure of any commercial or financial relationship that may be viewed as any potential conflict of interest.
•	 A brief statement explaining why the journal should publish your study.

(Refer to sample available at https://horizon-jhssr.com/download.php).

2)	 Declaration form
Do not forget to complete the declaration form and submit it along with your manuscript. Sign the declaration 
that your manuscript is original, you have NOT published this study previously elsewhere in any language and is 
not under concurrent consideration elsewhere at the time of submitting it to Horizon.

3)	 Referral form
The authors are strongly recommended to complete the “Reviewers Suggestion” form along with the manuscript 
during submission. Authors should suggest up to 3 names of potential reviewers experts in the subject area of 
the manuscript, and are not the co-authors listed in the manuscript submitted. The suggested reviewers may be 
from any part of the world. The journal is not, however, bound by these suggestions.

4)	 Language and flow
A well-written manuscript has greater chances of acceptance. Some tips:
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•	 Avoid long, complicated sentences; keep it simple. Your sentences should be understandable.
•	 Your ideas should flow smoothly.
•	 Use correct terminology, avoid excessive jargon and grandiose language.
•	 Make sure there are no grammatical mistakes.
•	 It is highly recommended to approach an editing service for help with polishing your manuscript. The journal 

has a long-term proven affiliation with a good certified editor at Beyond Proofreading Services PLC.

You may contact Dr. Brown at Beyond Proofreading, beyondproofreading@gmail.com at your own discretion.

Language Accuracy

JHSSR emphasizes on the linguistic accuracy of every manuscript published. Articles must be in English and they 
must be competently written and argued in clear and concise grammatical English.  Contributors are strongly advised 
to have the manuscript checked by a colleague with ample experience in writing English manuscripts or a competent 
English language editor.

Author(s) should provide a certificate confirming that their manuscripts have been adequately edited. A proof from 
a certified editing service should be submitted together with the cover letter at the time of submitting a manuscript 
to Horizon.

All editing costs must be borne by the author(s). This step, taken by authors before submission, will greatly facilitate 
reviewing, and thus publication if the content is acceptable.

Refer to JHSSR’s Manuscript Format guide at https://horizon-jhssr.com/online-submission.php

Editorial process

Authors are notified with an acknowledgement containing a Manuscript ID upon receipt of a manuscript, and upon 
the editorial decision regarding publication.

JHSSR follows a double-blind peer-review process. Authors are encouraged to suggest names of at least three 
potential reviewers at the time of submission of their manuscript to Horizon using the Referral form. The editors are 
not, however, bound by these suggestions.

The Journal’s peer-review

In the peer-review process, three referees independently evaluate the scientific quality of the submitted 
manuscripts.

Peer reviewers are experts chosen by journal editors to provide written assessment of the strengths and weaknesses 
of written research, with the aim of improving the reporting of research and identifying the most appropriate and 
highest quality material for the journal.

The Review process

What happens to a manuscript once it is submitted to Horizon?  Typically, there are seven steps to the editorial 
review process:

1.	 The Journal’s chief executive editor and the editorial board examine the paper to determine whether it is 
appropriate for the journal and should be reviewed.  If not appropriate, the manuscript is rejected outright 
and the author is informed. Linguistically hopeless manuscripts will be rejected straightaway (e.g., when the 
language is so poor that one cannot be sure of what the authors really mean).

2.	 The chief executive editor sends the article-identifying information having been removed, to three reviewers.  
Typically, one of these is from the Journal's editorial board.  Others are external specialists in the subject 
matter represented by the article.  The chief executive editor requests them to complete the review in three 
weeks.

	 Comments to authors are about the appropriateness and adequacy of the theoretical or conceptual framework, 
literature review, method, results and discussion, and conclusions.  Reviewers often include suggestions for 
strengthening of the manuscript.  Comments to the editor are in the nature of the significance of the work and 
its potential contribution to the literature.

3.	 The chief executive editor, in consultation with the Editor-in-Chief, examines the reviews and decides whether 
to reject the manuscript, invite the author(s) to revise and resubmit the manuscript, or seek additional reviews.  
Final acceptance or rejection rests with the Editor-in-Chief, who reserves the right to refuse any material for 
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publication.  In rare instances, the manuscript is accepted with almost no revision.  Almost without exception, 
reviewers' comments (to the author) are forwarded to the author.  If a revision is indicated, the editor provides 
guidelines for attending to the reviewers' suggestions and perhaps additional advice about revising the 
manuscript.

4.	 The authors decide whether and how to address the reviewers' comments and criticisms and the editor's 
concerns.  The authors return a revised version of the paper to the chief executive editor along with specific 
information describing how they have answered' the concerns of the reviewers and the editor, usually in a 
tabular form. The author(s) may also submit a rebuttal if there is a need especially when the author disagrees 
with certain comments provided by reviewer(s).

5.	 The chief executive editor sends the revised paper out for re-review. Typically, at least one of the original 
reviewers will be asked to examine the article.

6.	 When the reviewers have completed their work, the chief executive editor in consultation with the editorial 
board and the Editor-in-Chief examine their comments and decide whether the paper is ready to be published, 
needs another round of revisions, or should be rejected.

7.	 If the decision is to accept, an acceptance letter is sent to all the author(s), the paper is sent to the Press. The 
article should appear in print in approximately three months.

The Publisher ensures that the paper adheres to the correct style (in-text citations, the reference list, and tables 
are typical areas of concern, clarity, and grammar).  The authors are asked to respond to any minor queries by the 
Publisher.  Following these corrections, page proofs are mailed to the corresponding authors for their final approval.  
At this point, only essential changes are accepted. Finally, the article appears in the pages of the Journal and is 
posted on-line.

SUBMISSION OF MANUSCRIPTS

Owing to the volume of manuscripts we receive, we must insist that all submissions be made electronically using 
the online submission system™, a web-based portal. For more information, go to our web page and click “Online 
Submission”.

Please do not submit manuscripts to the Editor-in-Chief or to any other office directly. All submissions or queries 
must be directed to the Chief Executive Editor via email to CEE.horizon@gmail.com

Visit our Journal’s website for more information at https://horizon-jhssr.com/index.php

DOI: https://doi.org/10.37534
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South of Thailand to provide an educational opportunity within the different provinces of Thailand to earn bachelor’s and master’s 

degrees in several disciplines. Dr. Olanvoravuth received his undergraduate and graduate education at San Diego State University, and 

his Ph.D. degree in leadership and organizational behavior from U.S. International University.

https://doi.org/10.37534/bp.jhssr.2024.v7.nS.id01-S7.1.p1-


xxi

Foreword from Academician Emeritus Professor 

Tan Sri Dato’ Dr. Syed Jalaludin bin Syed Salim◆,
i

Reflections on the ASAIHL Special Issue 

Harnessing Academic Excellence for Planetary Well-being 

In an era increasingly defined by planetary

challenges, the 2024 ASAIHL Conference convened 

at Universitas Airlangga, Surabaya, has 

demonstrated the profound potential of academic 

institutions to serve not only as centers of 

knowledge but also as catalysts of global 

transformation. With the theme “University’s Role 

in Advancing Climate Crises Reduction,” the 

conference reinforced a fundamental truth: that 

higher education institutions bear a moral and 

intellectual responsibility to lead the response to 

climate change. 

This special issue of the Journal of Humanities and 

Social Sciences Research (JHSSR) is both a scholarly 

milestone and a clarion call. It captures the vibrant 

dialogues, critical reflections, and pioneering ideas presented during the ASAIHL 2024 

gathering. More importantly, it embodies the shared commitment of Southeast Asian 

institutions of higher learning to contribute solutions grounded in science, ethics, and 

sustainable development. 

As Chairman of the ASAIHL Executive Committee, I am deeply encouraged by the collective 

resolve of our member universities. Academic excellence must now be measured not only by 

scholarly output, but by its relevance to the most pressing crises of our time. Climate change is 

not just an environmental issue—it is a human, social, and educational concern. 

Let this volume inspire continued interdisciplinary collaboration, forward-looking research, and 

actionable outcomes. Let it serve as a beacon for how education, when rooted in integrity and 

guided by shared values, can become a force for planetary well-being. 

Academician Emeritus Professor Tan Sri Dato’ Dr. Syed 

Jalaludin bin Syed Salim, FASc 

P.S.M., D.P.M.P., D.S.S.A., J.S.M. 
BVSc, BSc (AH) [PUNJ], MPhil, PhD [LON], Hon DSc (HULL), Hon Doctor 

(SOKA), Hon D Agri Tech (THAKSIN), Hon DSc (OUM), Hon D Eng. (UMP), Hon 

DVM (UMK), Hon D Arts (EAU), Hon DFdSc (UPM), Hon MCVS.
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I congratulate Professor Dr. Nayan Kanwal and the editorial board of JHSSR for curating this 

timely special issue and express my gratitude to all contributors for advancing the mission of 

ASAIHL. 

With sincere appreciation, 

Academician Emeritus Professor Tan Sri Dato’ Dr. Syed Jalaludin bin Syed Salim, FASc 
P.S.M., D.P.M.P., D.S.S.A., J.S.M. 
BVSc, BSc (AH) [PUNJ], MPhil, PhD [LON], Hon DSc (HULL), Hon Doctor (SOKA), Hon D Agri Tech (THAKSIN), Hon DSc (OUM), Hon D Eng. (UMP), Hon 
DVM (UMK), Hon D Arts (EAU), Hon DFdSc (UPM), Hon MCVS. 

Chairman, ASAIHL Executive Committee 

August, 2025 
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Prof. Dr. Mohammad Nasih, M.T., Ak., CA 

Rector 2015-2025 
Universitas Airlangga, Surabaya 

Foreword from Prof. Dr. Mohammad Nasih◆,i 

Rector, Universitas Airlangga, Surabaya 

Strengthening Academic Synergies: A Message for the ASAIHL 

Commemorative Issue, A Foreword to the ASAIHL 2024 Special Issue 

It was a great honor for Universitas Airlangga to

host the 2024 ASAIHL Conference in Surabaya, 

Indonesia. Under the theme “University’s Role in 

Advancing Climate Crises Reduction,” the 

conference brought together scholars, 

policymakers, and academic leaders in a 

shared effort to address one of the most critical 

challenges facing humanity today: the climate crisis. 

Higher education institutions have long served as beacons of knowledge and innovation. Yet, 

in this era of unprecedented environmental disruption, our responsibilities must go further. 

We must become active agents of change—integrating sustainability across curricula, 

promoting interdisciplinary research, and forming strategic alliances that bridge knowledge 

with action. 

The publication of this special issue of the Journal of Humanities and Social Sciences Research 

(JHSSR) is both a timely reflection and a lasting contribution to this mission. It documents the 

spirited academic exchange and urgent calls for collaboration that defined the 2024 ASAIHL 

Conference. More importantly, it reinforces the message that meaningful change must be 

grounded in academic excellence, ethical leadership, and collective will. 

Universitas Airlangga is proud to contribute to this regional momentum. As host of ASAIHL 

2024, we reaffirmed our institutional commitment to environmental stewardship, 

educational leadership, and the strengthening of academic synergies across Southeast Asia 

and beyond. We believe that only through such united efforts can we build a more resilient 

and sustainable future. 
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I express my sincere gratitude to all contributors and the editorial team of JHSSR particularly 

Professor Dr Nayan Kanwal for ensuring that the insights and aspirations of the conference 

will continue to inspire action through this special publication. May it serve as a reference, a 

resource, and a rallying point for the academic community. 

With highest regards, 

Prof. Dr. Mohammad Nasih, M.T., Ak., CA 

Rector 
Universitas Airlangga Surabaya, 
Indonesia 

August, 2025 
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He earned his Doctorate in Economics (Accounting) from Universitas Airlangga in 2005, following a Master’s degree in Technology and 
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During his tenure as Rector, Prof. Nasih has significantly advanced the university’s global standing. Under his leadership, UNAIR achieved 

notable rankings, including #308 in the QS World University Rankings, #52 in the QS Asia University Rankings, #1201+ in the Times Higher 
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governance, and business strategy.
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Opening Remarks on the ASAIHL Special Issue 

Empowering Academia, Inspiring Action: Advancing Climate Solutions 

Through Southeast Asian Scholarship 

It is with great pride and a deep sense of purpose that I

write this Foreword as one of the Guest Editors of this 

distinguished special issue of the Horizon Journal of 

Humanities and Social Sciences Research (JHSSR), dedicated 

to the 2024 ASAIHL Conference. This edition marks a 

significant milestone, not only for the Journal but also for 

the Association of Southeast Asian Institutions of Higher 

Learning (ASAIHL) and its longstanding commitment to 

regional and global academic collaboration. 

Founded in 1956, ASAIHL is one of Southeast Asia’s most 

enduring academic associations. Conceived by visionary 

university leaders and supported from its inception by the 

Thai government, ASAIHL has championed the advancement 

of higher education through mutual self-help among its member institutions. Its objectives—

strengthening teaching, research, and public service capacities—reflect a bold and inclusive 

mission to cultivate regional identity, interdependence, and excellence across borders. Over the 

decades, ASAIHL has become a vibrant clearing-house of academic innovation, offering platforms 

for dialogue, resource sharing, and international cooperation among universities striving to 

address pressing societal challenges. 

The 2024 ASAIHL Conference, hosted by the esteemed Universitas Airlangga in Surabaya, 

Indonesia, from November 19–22, served as a timely and urgent call to action. With the theme 

“University’s Role in Advancing Climate Crises Reduction,” the conference underscored the vital 

position of higher education institutions in confronting one of the greatest existential threats of 

our time: climate change. Through robust discussions and pioneering research, participants 

explored transformative strategies, including green curriculum design, community-based 

environmental services, and sustainable university-industry partnerships. The conference 

reaffirmed the indispensable leadership of academia in crafting climate-responsive policies, 

knowledge systems, and solutions. 

I would like to extend our special thanks and heartfelt appreciation to the ASAIHL Executive 

Committee members, particularly Academician Emeritus Professor Tan Sri Dato’ Dr. Syed 

Jalaludin bin Syed Salim, Chairman of the Executive Committee, and Dr. Ninnat Olanvoravuth, 

Nayan Kanwal, FRSA, ABIM, AMIS, Ph.D. 

Chief Executive Editor, JHSSR 
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Secretary-General Emeritus of ASAIHL, whose strong support and steadfast commitment made 

this publication possible. Their vision and leadership have been instrumental in enabling this 

special edition to come to fruition, and in reinforcing the role of scholarly dissemination as a 

catalyst for positive regional and global change.  

This renewed commitment to excellence comes at a time when Asian universities are gaining 

unprecedented global recognition for their impact and innovation. Notably, Universitas 

Airlangga has risen to 10th place in the latest Times Higher Education Impact Rankings, 

reflecting the region's growing influence in advancing sustainable development goals (SDGs). 

With 22 of the top 50 universities now based in Asia—surpassing many traditional academic 

powerhouses—this shift signals a broader transformation in how global academia values 

contribution over legacy. However, amidst these successes, critical reflection persists. The 

integration of artificial intelligence, such as ChatGPT, into scholarly writing has raised questions 

about originality and the preservation of personal voice in academic expression. These trends 

underscore the importance of intentional, ethical scholarship that combines technological 

innovation with human creativity and regional insight. 

In this context, I am honoured that Horizon JHSSR (ISSN: 2682-9096) was selected as the 

publication platform for this ASAIHL special issue. As a journal committed to high-impact, 

interdisciplinary scholarship, JHSSR has consistently showcased rigorous research in the 

humanities and social sciences with global relevance. Our growing reputation is built on a 

foundation of academic integrity, timely dissemination, and thought leadership. Being entrusted 

by ASAIHL to curate and publish the finest contributions from this landmark conference is both 

a validation of our mission and a reaffirmation of our responsibility. 

This special issue is more than a collection of conference papers. It is a testament to the 

intellectual dynamism and ethical urgency with which ASAIHL member institutions approach 

climate-related challenges. The works presented here blend critical inquiry with practical 

innovation, demonstrating how academic institutions can—and must—serve as engines of 

environmental transformation. By foregrounding regional perspectives and grounded solutions, 

this edition enriches the global discourse on climate justice, ecological resilience, and sustainable 

development. 

I believe this issue will significantly enhance the image of ASAIHL as not only a facilitator of 

academic exchange but also a leader in championing solutions to global crises. It represents a 

powerful example of how scholarly collaboration across Southeast Asia can yield insights that 

resonate far beyond the region. 

Looking ahead, Horizon JHSSR is hoping to publish another special issue based on the 

forthcoming 2025 ASAIHL Conference, to be hosted by Beltei International University in Phnom 
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Penh, Cambodia from July 6–8. JHSSR eagerly anticipates another rich dialogue among scholars 

and leaders committed to impactful research and regional advancement. 

In closing, I extend my deepest gratitude to all contributors, reviewers, the ASAIHL Secretariat, 

and the organizing committee at Universitas Airlangga. May this special edition inspire continued 

collaboration and bold thinking in our shared pursuit of a more sustainable and just future. 

Thank you for reading JHSSR. 

With warm regards, 

Nayan Kanwal, FRSA, ABIM, AMIS, Ph.D. 
Guest Editor (Malaysia), ASAIHL 2024 Special Issue 
Chief Executive Editor (JHSSR) 

Horizon Journal of Humanities and Social Sciences Research (JHSSR) 

CEE@horizon-jhssr.com 
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Guest Editor Note and Introduction to the Special Issue 
It is our great pleasure to present this special issue of 
Horizon: Journal of Humanities & Social Sciences 
Research (JHSSR), which compiles selected papers from the 
2024 ASAIHL International Conference, held at 
Universitas Airlangga, Surabaya, Indonesia in November 
2024. 

In today’s increasingly fragile world, the climate crisis has 
intensified environmental, economic, and social 
vulnerabilities—altering global dynamics and threatening 
sustainable development. As one of the key actors in the 
pentahelix model—alongside government, industry, 
community, and media—Higher Education Institutions 
(HEIs) play a critical role in driving solutions for the Sustainable Development Goals (SDGs). HEIs 
are uniquely positioned to foster transdisciplinary collaboration, generate impactful research, 
and provide future leaders with the knowledge and values necessary to face climate-
related challenges. By integrating sustainability into education, creating community-
based interventions, and partnering with industry and policy makers, universities can 
actively contribute to climate crisis mitigation and adaptation efforts.  

The Association of Southeast Asian Institutions of Higher Learning (ASAIHL) is a prestigious 
regional consortium that brings together universities across the ASEAN region to promote 
academic collaboration, knowledge exchange, and collective contributions to global 
challenges. The November 2024 conference theme "The University’s Role in Advancing 
Climate Crisis Reduction" served as a timely platform for scholars and practitioners to share 
innovative ideas and best practices in addressing the climate crisis through higher 
education. 

This special issue features selected articles that showcase impactful programs and 
initiatives implemented by ASAIHL member institutions. The contributions divided into sub-
theme:  

• Climate-oriented curricular integration
• Green economy principles through academic-industry partnerships
• Community engagement programs aimed at fostering climate resilience

xxix
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We hope this compilation will not only serve as a reference for future academic and 
institutional efforts but also inspire further cross-border collaborations in addressing one of the 
most pressing challenges of our time. 

We are extremely grateful to Horizon: Journal of Humanities & Social Sciences Research 
(JHSSR) for providing us with this valuable opportunity and an esteemed academic platform to 
publish our specially curated themed issue. The journal’s commitment to scholarly 
excellence and its openness to diverse global perspectives have made it an ideal avenue for 
showcasing research that bridges academia and real-world challenges. JHSSR has steadily 
earned a reputation as a leading interdisciplinary journal in the region, recognized for 
publishing high-quality, peer-reviewed works that address contemporary issues in the 
humanities and social sciences. Its rigorous editorial standards, international reach, and 
inclusive approach to knowledge dissemination have significantly contributed to its growing 
academic impact and relevance. We are honored to be part of this continuing tradition of 
excellence. 

We extend our sincere appreciation to all contributors, reviewers, and the editorial team for 
their invaluable efforts in bringing this issue into publication. 

Astri Dewayani, MD., Ph.D. 
Guest Editor (Indonesia), ASAIHL 2024 Special Issue 
Horizon Journal of Humanities and Social Sciences Research (JHSSR) 
Head Coordinator for International Grants and Immigration, Airlangga Global Engagement, Indonesia 

astri.dewayani@fk.unair.ac.id 
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Introducing the Guest Editors 

Meet the Editors 

  Astri Dewayani, MD, PhD, is a medical doctor who 

graduated from Universitas Airlangga and currently 

serves as academic staff at the Department of Anatomy, 

Histology, and Pharmacology, Faculty of Medicine, 

Universitas Airlangga. Her expertise includes anatomical 

aspects of the immune system and cancer immunology. 

In addition to her academic role, she is the Head 

Coordinator for International Grants and Immigration at 

Airlangga Global Engagement, reflecting her strong 

passion for higher education internationalization. 

https://unair.ac.id/daftar-fakultas/daftar-dosen/astri-
dewayani/  

Nayan Kanwal is a highly respected academic leader, 

publisher, and editor with a distinguished career 

dedicated to advancing scholarly communication 

and interdisciplinary research. He currently serves as 

the Chief Executive Editor of the Horizon Journal of 

Humanities and Social Sciences Research (JHSSR) and 

is affiliated with BP Group Publishing, where he has 

led numerous international publishing and academic 

initiatives. 

Professor Kanwal’s long-standing academic service 

includes nearly 26 years of exemplary contribution 

at Universiti Putra Malaysia (UPM), where he played 

a pivotal role in academic development, research 

dissemination, and internationalization. His dedication 

at UPM set a benchmark in institutional excellence and has left a lasting legacy in the Malaysian 

higher education landscape.  

Widely recognized for his commitment to enhancing global research visibility and mentoring 

emerging scholars, Professor Kanwal has championed the cause of open-access publishing and 

Astri Dewayani, MD, PhD 

GUEST EDITOR, ASAIHL-JHSSR Special Issue, 

INDONESIA 

Nayan Kanwal, FRSA, ABIM, AMIS, Ph.D. 

GUEST EDITOR, ASAIHL-JHSSR Special Issue, 

MALAYSIA 

https://unair.ac.id/daftar-fakultas/daftar-dosen/astri-dewayani/
https://unair.ac.id/daftar-fakultas/daftar-dosen/astri-dewayani/
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ethical scholarly practices. He has founded and led several high-impact journals, significantly 

contributing to knowledge exchange across borders and disciplines. 

Over the years, Professor Kanwal has received numerous accolades for his contributions to 

academia and publishing. Among these honors are the International Academic Excellence 

Award, the Asia Pacific Distinguished Scholar Award, and the Award for Innovation in 

Scholarly Publishing, underscoring his impact in advancing research and academic integrity. 

With visionary leadership and a tireless dedication to academic progress, Professor Kanwal 

continues to inspire transformative scholarship and remains a key figure in shaping the future 

of global research dissemination. 

https://horizon-jhssr.com/ 
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Editor’s Introduction to the ASAIHL Special Edition–
JHSSR, Vol. 7 (S) August 2025
It is with great pleasure that 
I welcome you to this special 
commemorative issue of the of the 
Horizon Journal of Humanities and 
Social Sciences Research (JHSSR), 
Volume 7 (S), August 2025. This 
edition is published in conjunction 
with the 2024 ASAIHL Conference, 
held from November 19–22 at 
Universitas Airlangga in Surabaya, 
Indonesia, under the timely theme: 
“University’s Role in Advancing 
Climate Crises Reduction.”

JHSSR (eISSN 2682-9096) is an 
open-access, peer-reviewed journal 
committed to advancing high-impact interdisciplinary research in the humanities and social sciences. 
Independently owned and operated on a not-for-profit basis, the journal serves as a platform for innovative 
scholarship with global relevance, bridging the gap between academia and practice. Find out more here.

This special edition reflects ASAIHL’s enduring legacy of fostering academic collaboration across Southeast 
Asia and beyond. It opens with messages from distinguished leaders: Dr. Ninnat Olanvoravuth (Secretary-
General Emeritus, ASAIHL), Emeritus Professor Tan Sri Dato’ Dr. Syed Jalaludin (Chairman, ASAIHL Executive 
Committee), Professor Dr. Mohammad Nasih (Rector, Universitas Airlangga), and introductory remarks by 
Professor Dr. Nayan Kanwal, Chief Executive Editor, JHSSR.

The volume features 11 carefully selected articles that exemplify the scholarly breadth and depth of the 
2024 ASAIHL Conference. It begins with a forward-looking editorial by Professor Nayan Kanwal and Dr. Trần 
Thị Vân Dung titled “Charting the Future: AI, Ethics, and Scholarly Publishing in the Humanities and Social 
Sciences.” The piece explores the integration of artificial intelligence in academic publishing, assessing its 
impact on research ethics, peer review, and editorial practices, and issues a call for responsible and inclusive 
innovation.

The second article, a comprehensive review by Professor Tika Widiastuti and colleagues, investigates 
university-industry collaboration in vocational education within green innovation hubs as a key strategy for 
climate crisis mitigation.

FOREWORD

Behind Every Great Journal Is a Team of Unsung Heroes — Here’s to the 
Dedication, Passion, and Precision That Make Every Page Possible!

https://horizon-jhssr.com/about-us2.php
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Eight subsequent research articles present a diverse range of perspectives:

1)	 Prof. Andres Winston C. Oreta evaluates experiential learning in disaster resilience education for 
civil engineering students.

2)	 Prof. Luchman Hakim and team examine community service programs at Brawijaya University 
contributing to climate mitigation.

3)	 Dr. Jennifer T. Ramos assesses the eco-impact of promotional campaigns by Philippine associations.
4)	 Dr. Maya Dania presents a mixed-methods study on climate crisis integration in higher education at 

Mae Fah Luang University.
5)	 Dr. Edie Boy M. Dela Cruz introduces a web-based geoinformatics system for predictive weather 

forecasting using machine learning.
6)	 Julia Anne L. De Guzman et al. analyze coastal vulnerability in Leyte, Philippines, providing 

community-based solutions for sustainable coastal management.
7)	 Nopparuj Suetrong and colleagues demonstrate the potential of high-performance computing and 

graph networks in optimizing CO₂ transportation for carbon capture and storage.
8)	 Dr. Reni Juwitasari outlines the role of schools and universities in disaster risk reduction, grounded 

in global frameworks like the Sendai Framework and SDGs.

The edition concludes with a case study by Muniroh et al. on curriculum maturity in sustainable development 
within Airlangga University’s Industrial Engineering Program, measuring the real-world impact of student 
engagement and sustainability awareness.

Together, these contributions highlight the critical role of Southeast Asian institutions in addressing global 
environmental challenges through education, research, technology, and community engagement.

We extend our sincere gratitude to the ASAIHL Secretariat, the organizing team at Universitas Airlangga, and 
all the contributing authors and peer reviewers whose dedication has ensured the quality and integrity of 
this publication.

We hope this special issue will inspire continued academic collaboration, policy innovation, and 
transformative action toward a more sustainable and resilient future.

As we celebrate the journal’s accomplishment of surpassing 1,316 submissions, with only 257 accepted and 
published, we acknowledge the rigorous standards maintained in the review process. This high acceptance 
rate reflects our commitment to ensuring the publication of high-quality research that aligns with the 
journal’s scope and contributes significantly to the academic community.

Our Quality
All the papers except the book-review published in this edition underwent a rigorous yet relatively rapid 
double-blind peer-review process involving a minimum of three reviewers comprising internal as well as 
external referees, which translates to benefits such as timeliness of publication, widespread dissemination, 
high visibility, and likelihood of high citations and broader impacts. This was also to ensure that the quality of 
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Chief Executive Editor

the papers justified the high ranking of the journal, which hopes to be one at par with one of the renowned 
and heavily-cited journals not only by authors and researchers in Malaysia and America but by those in 
other countries around the world as well.

While I hope this issue will have particular appeal to new readers across this region and beyond, I am 
confident that the articles published will raise interest among our regular readership of scholars and 
postgraduate students elsewhere, thanks to the relevance and diversity of contributions on a region whose 
future bears central importance to us all.

I would also like to express gratitude to all the contributing authors for their trust, patience, and timely 
revisions, who have made this issue possible, as well as the reviewers and editors for their professional 
contribution. Last but not least, the assistance of the journal’s editorial office in Texas, particularly Jessica 
Whitsitt, Lucy Fernandez, and Judy Meester—my adorable assistants, is greatly appreciated.

The Editorial Board of JHSSR welcomes your contributions and looks forward to many years of fruitful 
research to come. We continue to welcome submissions in all fields of humanities and social sciences. Horizon 
JHSSR is currently accepting manuscripts for its 2025-26 issues based on original qualitative or quantitative 
research that opens new areas of inquiry and investigation. Empirical articles should demonstrate high 
rigor and quality. Original research collects and analyses data in systematic ways to present important new 
research that adds to and advances the debates within the journal’s fields. The editors hope that the authors 
publishing in this journal can support the noble cause of JHSSR in reaching its goals.

JHSSR also invites call for proposals for 2025-26 Special Issues. Our journal aims to provide a platform for 
researchers and technical experts to publish original papers, reviews and communications on all aspects 
of humanities and social sciences research. We strive to maintain a high standard of scientific objectivity, 
and we ensure that all submitted articles undergo a stringent yet relatively rapid double-blind peer-review 
process, which translates to benefits such as timeliness of publication, widespread dissemination, high 
visibility, and likelihood of high citations and broader impacts. Alongside a mission-driven Editor-in-chief, 
the globally diverse Editorial Board works with prominent scientific community to create a fast moving and 
rigorous editorial reviews. JHSSR follows code of conduct stipulated by the Committee on Publication Ethics 
(COPE). Proposals can be submitted directly via email to cee.horizon@gmail.com

Let me conclude by saying that with the publication of this issue, we are now leaping forward soon into the 
eighth year of continuous and successful scholarly publication of Horizon JHSSR. Changing publishing norms 
and expectations have given rise to a new wave of publishing standards that we’ll be riding into 2026 soon 
and beyond. I am confident that the upcoming year will bring yet another challenging year of emerging 
scholarly articles.

Only time will tell what the next decade has in store, but one thing for sure is we will likely see greater 
innovation in all areas of scholarly publishing with emphasis on A.I. If you are observing other scholarly 
publishing trends, please do share your thoughts with the Chief Executive Editor!
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1. INTRODUCTION
Rapid climate and environmental changes present 

significant challenges for global natural resource 
management, primarily driven by increased greenhouse 
gas emissions, particularly carbon dioxide (CO2). These 
changes have severely impacted ecosystems, economies, 

Harnessing High-Performance Computing for Carbon  
Capture and Storage: A Strategic Pathway to Climate  
Change Mitigation

Nopparuj Suetrong1, Pornnapa Panyadee2, Natthanan Promsuk1* and Juggapong Natwichai1,2

1Department of Computer Engineering, Faculty of Engineering, Chiang Mai University, Chiang Mai, Thailand
2Information Technology Service Center, Chiang Mai University, Chiang Mai, Thailand

ARTICLE INFO

Article history
Received: 06-Mar-25
Revised: 07-Jun-25
Accepted: 17-Jun-25
Published: 15-Jul-25

*Corresponding Author
Natthanan Promsuk
E-mail: natthanan.p@cmu.ac.th

Co-Author(s):
Author 2: Nopparuj Suetrong
E-mail: nopparuj.s@cmu.ac.th

Author 3: Pornnapa Panyadee
E-mail: pornnapa.p@cmu.ac.th

Author 4: Natthanan Promsuk
E-mail: natthanan.p@cmu.ac.th

Author 5: Juggapong Natwichai
E-mail: juggapong.n@cmu.ac.th

Citation: Nopparuj Suetrong, Pornnapa 
Panyadee, Natthanan Promsuk and Juggapong 
Natwichai (2025). Harnessing High-
Performance Computing for Carbon Capture 
and Storage: A Strategic Pathway to Climate 
Change Mitigation. Horizon J. Hum. Soc. Sci. 
Res. 7 (S), 101–105. https://doi.org/10.37534/
bp.jhssr.2025.v7.nS.id1297.p101-105

ABSTRACT

Introduction: The accelerating pace of climate change, driven primarily 
by rising greenhouse gas emissions, presents a critical challenge to 
sustainable natural resource management. Carbon Capture and Storage 
(CCS) is increasingly recognized as a viable mitigation strategy to reduce 
atmospheric CO₂ levels and support global carbon neutrality goals. 
Methods: This study explores the integration of Machine Learning (ML)—
specifically Graph Convolutional Networks (GCNs)—and High-Performance 
Computing (HPC) to optimize CCS processes. GCNs are employed to analyze 
and model complex datasets for CO₂ transport, identifying optimal routes 
based on criteria such as distance, cost, and efficiency. Simultaneously, 
HPC infrastructure, including GPU acceleration, is leveraged to enhance 
computational speed and processing capabilities. Results: The combined 
implementation of GCNs and HPC significantly reduces computational 
time—by approximately 65% compared to GCNs without HPC support. 
This acceleration enables real-time route optimization and model 
recalibration based on dynamic environmental and logistical inputs, 
improving the operational efficiency of CO₂ capture, transport, and storage.  
Conclusions: The integration of high-performance computing with advanced 
ML techniques offers a transformative approach to improving CCS systems. 
By enabling rapid, data-driven decision-making, this strategy not only 
enhances the precision and efficiency of CCS but also strengthens broader 
efforts toward climate change mitigation and sustainable environmental 
management.

and human quality of life (Intergovernmental Panel on 
Climate Change [IPCC], 2021). Researchers have recently 
developed technologies to reduce CO2 emissions, as they 
significantly contribute to global warming (Friedlingstein, 
et al., 2022). One key approach is Carbon Capture and 
Storage (CCS) technology, which is essential for lowering 

Keywords: Carbon Capture and Storage, Climate Change, Computational Modeling, Green Technology, High-Performance 
Computing, Machine Learning, Sustainability, Transportation
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sinks for CCS projects, specifically the Lampang Basin in 
northern Thailand and the basin in the Gulf of Thailand. 
Furthermore, this research necessitates the use of 
HPC systems to determine the optimal route among all 
possible paths between emission sources and sinks across 
the country.

2.2. Dijkstra’s Algorithm
Dijkstra’s algorithm is employed to determine the 

shortest path between nodes in a graph (Noto & Sato, 
2000). In this study, the graph consists of CO2 emission 
sources represented as nodes, with sinks designated 
as destination nodes. The edges of the graph illustrate 
the road network within the country, weighted by 
distance between each node. The algorithm constructs 
a tree of shortest paths from the emission sources to 
the destination sinks. It operates by maintaining a set 
of unvisited emission sources and calculating tentative 
distances from a source node to each destination sink. 
When a shorter path to a particular node is identified, 
the algorithm updates the corresponding distance. 
This problem demonstrates an optimal substructure as 
follows: if CO2 emission source A (the starting node) is 
connected to CO2 emission source B and CO2 emission 
source B is linked to a destination sink (the destination 
node), such that the path from CO2 emission source A 
to the destination sink must pass through CO2 emission 
source B, then the shortest path from CO2 emission source 
A to CO2 emission source B, together with the shortest 
path from CO2 emission source B to the destination sink, 
constitutes the overall shortest path from CO2 emission 
source A to the destination sink. Therefore, the optimal 
solutions to these subproblems directly inform the overall 
optimal solution, facilitated by the algorithm’s systematic 
tracking of the shortest possible path to each node.

2.3. Graph Convolutional Networks (GCN)
A GCN is a specific type of Graph Neural Network 

(GNN) designed to process and analyze graph-structured 
data. In this context, a graph consists of interconnected 
nodes and edges, where nodes represent entities and 
edges denote the relationships or connections between 
them. Unlike traditional Convolutional Neural Networks 
(CNNs), which operate on grid-like data such as images, 
GCNs perform convolutional operations on an adjacency 
matrix (Suetrong, et al., 2024) or a node feature matrix.

In this work, the nodes represent various sources 
and sinks, while edges represent the connections 
between these nodes, determined by road networks in 
Thailand. This approach is similar to Dijkstra’s algorithm, 
as previously mentioned. The nodes and edges serve 
as inputs to the GCN model. The model utilizes graph 
convolutional layers to learn embeddings for the nodes 

CO2 levels in the atmosphere. The primary goal of CCS 
is to safely and permanently store CO2 underground, 
making it a crucial strategy for achieving the ambitious 
goals of Carbon Neutrality and Net Zero Emissions (Bui, et 
al., 2018). However, the large-scale CCS implementation 
challenges related to efficiency and cost, especially 
concerning the transportation of CO2 from emission 
sources to storage sites. Designing efficient transportation 
routes is crucial for economic feasibility and widespread 
CCS adoption. Integrating Machine Learning (ML) and 
High-Performance Computing (HPC) shows great promise 
in revolutionizing CCS system design and operation (Wim, 
et al., 2013), potentially overcoming these challenges and 
enhancing the technology’s effectiveness in combating 
climate change.

ML can be applied to analyze various factors 
related to CO2 transportation and geoinformatics, 
such as distance, terrain, traffic patterns, and existing 
infrastructure. Given the large and complex nature 
of these datasets, ML techniques can be employed 
to optimize route selection for CO2 transport. This 
optimization may involve identifying the shortest, the 
fastest, or the most cost-effective path from the source to 
the sink. Meanwhile, HPC is essential for supporting ML 
operations, as it can process large amounts of data quickly 
and accurately (Ettifouri, et al., 2024). HPC resources, 
including Graphics Processing Units (GPUs), enable rapid 
computation and modeling of complex scenarios. This 
capability is particularly crucial for analyzing and designing 
CO2 transportation routes from multiple emission sources 
to storage sites (sinks) across a country or region (Yan, et 
al., 2021).

The integration of ML and HPC in advancing and 
refining CCS systems not only improves the effectiveness 
of reducing atmospheric CO2 but also reduces expenses 
and enhances the practicality of widespread CCS 
implementation (Wen, et al., 2021). Thus, the objective of 
this research is to demonstrate the application of ML in 
conjunction with HPC to identify the shortest path from 
CO2 emission sources to sinks. This research explains 
how HPC can reduce processing time, making CO2 
transportation in real-world applications more efficient.

2. MATERIALS AND METHODS
This section provides the details of the datasets 

and optimization algorithms, such as Dijkstra’s algorithm 
and Graph Convolutional Networks (GCN), utilized to 
determine the most efficient routes for CO2 transportation 
in Thailand.

2.1. Datasets
The datasets incorporate 1,956 CO2 emission 

sources dispersed across Thailand and two potential 
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based on their connectivity. Ultimately, the model output 
provides the shortest path between a source and a sink by 
indicating the next node in the path.

Furthermore, GCNs are a subtype of Deep Learning 
(DL), which is a branch of ML. GCNs require substantial 
amounts of data for training and may encounter 
challenges due to hardware limitations, especially when 
dealing with very large or complex graphs, such as those 
with nearly 2,000 nodes in this study. However, HPC 
resources can adequately support the computational 
demands associated with training these models.

3. RESULTS AND DISCUSSION
This section analyzes the performance of Dijkstra’s 

algorithm and GCN in identifying the shortest path within 
a graph consisting of 1,958 nodes (1,956 nodes of sources 
and 2 nodes of sinks). It compares the training times 
with and without HPC resources. The local environment 
used for testing was a 2020 Mac Mini, equipped with an 
Apple M1 chip featuring an 8-core CPU (4 performance 
cores and 4 efficiency cores), an 8-core GPU, and 8 GB 
of memory. In contrast, the HPC environment utilized a 
2-core CPU AMD EPYC 7742 @2.25 GHz and a NVIDIA HGX 
A100 graphics card.

The results indicate that the training time per 
epoch with HPC is approximately three times faster than 
without HPC, reducing the duration from around 3 hours 
to approximately 1 hour. This represents a reduction of 
about 65%, as shown in Table 1. Furthermore, Table 2 
demonstrates that Dijkstra’s algorithm runs faster with 
HPC compared to without, reducing the computation 
time by approximately 51 %. 

4. CONCLUSION
In conclusion, rapid climate changes significantly 

contribute to global warming. Carbon Capture and 
Storage (CCS) is a technology aimed at mitigating rising 
carbon dioxide (CO2) levels in the atmosphere. It works 

by capturing CO2 from emission sources, transporting it 
to designated sinks, and injecting it underground. This 
study introduces an application of Machine Learning 
(ML), particularly Graph Convolutional Networks (GCNs), 
in conjunction with High-Performance Computing (HPC), 
which provides substantial computational resources for 
identifying the shortest path from sources to sinks. The 
results obtained from both GCN and Dijkstra’s algorithm 
demonstrate that utilizing HPC reduces the training time 
of the GCN model by approximately 65% and decreases 
computation time by approximately 51%, respectively. 
These findings contribute to more efficient management 
of CO2 transportation in real-world applications.
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1. INTRODUCTION
The escalating impacts of climate change are a 

pressing global issue, with vulnerable communities in 
Southeast Asia, particularly rural and highland areas, 
facing disproportionate risks. The Intergovernmental 
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ABSTRACT

Introduction: In the context of escalating climate-related disasters, building 
resilience in schools and surrounding communities has become a critical 
priority. This study explores the strategic role of universities in advancing 
climate crisis management, aligning with Sustainable Development Goal 
13 (Climate Action), by facilitating knowledge dissemination, capacity-
building, and multisectoral collaboration. Methods: Through a collaborative 
initiative led by the School of Social Innovation (DRES-ARCID), in partnership 
with experts from Kumamoto University and Hiroshima University, a 
community-based disaster resilience framework was implemented at 
Santikhiri Witthayakom School, located in the highland forest area of Doi 
Mae Salong, Chiang Rai Province. The initiative employed a mixed-method 
approach, beginning with a situational analysis of school capacities in 
three domains: institutional systems, physical infrastructure, and external 
stakeholder relations. Based on this assessment, targeted training sessions 
were delivered to 25 school administrators and teachers. Results: Findings 
revealed significant gaps in disaster preparedness, particularly in the 
absence of a robust early warning system and limited emergency response 
planning. The training enhanced the school’s capabilities in emergency 
communication, logistical coordination, first aid, and its function as a 
community shelter. The participatory design and implementation process 
also fostered stronger community engagement, positioning the school as a 
focal point in local disaster resilience. Conclusions: The study underscores 
the pivotal role universities can play in bridging academic expertise with 
local needs by designing and delivering integrated climate crisis response 
programs. It recommends the institutionalization of university-led initiatives 
such as Community Emergency Response Teams (CERT) training and 
certification, to strengthen school-community partnerships and enhance 
resilience at the grassroots level.

Panel on Climate Change (IPCC) reports a rising frequency 
and severity of hydrological disasters, such as floods and 
droughts, due to increasing global temperatures and 
shifting weather patterns (IPCC, 2013). These disasters 
not only threaten livelihoods but also exert immense 

Keywords: Climate Change, Community Service, SDGs, Role of Higher Education, Capacity-building, Tsunagaru 
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al., 2022). This study aims to create a comprehensive 
framework for school safety and disaster preparedness 
at Santikhiri Witthayakom School, serving as a model 
for similar institutions in high-risk areas. It assesses the 
school’s institutional capacities, physical conditions, 
and external relations with the local community and 
government authorities (Sims et al., 2020). Training 
sessions conducted with university experts emphasize 
participatory approaches involving the community in 
disaster preparedness (UNDP, 2020). The training also 
includes CERT certification to enhance the school’s role 
as a community leader in disaster resilience, ensuring 
that both students and residents are prepared for natural 
disasters (UNESCO, 2015). This study contributes to the 
discourse on disaster resilience and higher education’s 
role in climate crisis management. By focusing on the 
intersection of education, community service, and climate 
action, it shows how universities can act as catalysts 
for building resilience in vulnerable communities. The 
case study of Santikhiri Witthayakom School provides 
insights into transforming educational institutions into 
hubs of disaster preparedness, contributing to local and 
global efforts to mitigate climate change impacts (Virji 
et al., 2012; Sims et al., 2020). Through participatory 
approaches, capacity building, and university-community 
collaboration, this study offers a scalable model for 
integrating DRR into schools, fostering resilience in high-
risk regions.

1.1. Literature Review
1.1.1 Tsunagaru: University Presence through 
Capacity Building for Resilience

Resilience, as defined by the UNDRR, is “the ability 
of a system, community, or society exposed to hazards to 
resist, absorb, accommodate, adapt to, transform, and 
recover from the effects of a hazard” (UNDRR, 2015). 
However, recent debates emphasize resilience as an 
ongoing, transformative process where systems evolve 
to face both current and future risks rather than merely 
returning to a pre-disaster state (Cutter, 2016; Manyena, 
2006). In educational settings, resilience involves building 
adaptive capabilities that strengthen preparedness and 
response to future hazards, particularly in high-risk areas 
prone to disasters like floods, landslides, and droughts 
(Pelling & Dill, 2010; UNESCO, 2014). 

In high-risk, rural areas, resilience requires more 
than physical reconstruction. It must include community 
preparedness, resource access, emergency plan 
implementation, and collective recovery efforts (Twigg, 
2015). Educational resilience involves both infrastructural 
improvements and institutional capacity-building, with 
schools often serving as community centers for disaster 

pressure on social infrastructures, especially schools, 
which are pivotal for community safety and education. 
Schools in disaster-prone regions are expected to 
safeguard children and serve as shelters for the broader 
community (Fernandez et al., 2022). However, without 
adequate preparedness, these schools and their 
communities remain highly vulnerable (UNDP, 2020). 
Universities, as knowledge hubs, must actively bolster 
community resilience through education, training, and 
applied research (Virji et al., 2012).

This study addresses the critical need to improve 
disaster risk reduction (DRR) within educational 
institutions in regions vulnerable to climate-induced 
disasters. While universities have traditionally advanced 
climate science and sustainability, there is a growing need 
for direct engagement with local communities through 
capacity-building initiatives (Storms et al., 2024; Sims et 
al., 2020). Recent studies highlight universities’ unique 
position to support disaster resilience by developing 
localized solutions that empower communities to respond 
to and recover from disasters (Virji et al., 2012). This shift 
aligns with Sustainable Development Goal (SDG) 13, which 
calls for urgent climate action (UN, 2015). By collaborating 
with local schools, universities can foster sustainable and 
scalable preparedness (World Bank, 2019). Educational 
institutions play a key role in fostering community 
resilience, particularly in disaster-prone areas (Virji et 
al., 2012; Sims et al., 2020). Schools are well-positioned 
to disseminate critical disaster preparedness information 
and serve as community hubs for resilience initiatives 
(UNESCO, 2015). Integrating DRR into school curricula 
educates students on climate risks and equips them with 
practical emergency response skills (UNICEF, 2016). This 
aligns with global calls to incorporate DRR into national 
education strategies, as outlined in the Sendai Framework 
for Disaster Risk Reduction (UNISDR, 2015). By fostering 
a culture of resilience in schools, communities can better 
prepare for and recover from climate-related disasters.

The study focuses on Santikhiri Witthayakom 
School in Doi Mae Salong, Chiang Rai, Thailand, a region 
particularly vulnerable to flash floods, landslides, and 
droughts. The school not only educates students but 
also serves as a potential community shelter during 
emergencies. However, like many rural schools, it lacks the 
infrastructure, training, and resources to manage disaster 
risks effectively. Previous research underscores the 
importance of school-based DRR initiatives for enhancing 
student safety and community resilience (UNESCO, 2014). 
In response, this study, in collaboration with Kumamoto 
and Hiroshima Universities, developed a comprehensive 
school safety framework tailored to Santikhiri 
Witthayakom School (Storms et al., 2024; Fernandez et 
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preparedness and recovery (Sims et al., 2020). Debates 
continue about balancing physical and social resilience 
in educational settings. Gaillard (2019) argues that 
disaster management frameworks focus too heavily 
on infrastructure, overlooking local knowledge and 
the role of students and teachers. In contrast, Paton 
and Johnston (2017) advocate for a community-based 
resilience approach, where schools serve as focal points 
for community-wide disaster risk reduction (DRR) efforts 
through collaborative planning and capacity-building 
initiatives.

Capacity building, a key pillar of resilience, 
involves developing the skills, knowledge, and resources 
necessary to manage disaster risks effectively (Virji et al., 
2012). In schools, it includes emergency preparedness 
training, crisis communication, and recovery planning, 
equipping staff and students to act during emergencies 
and contributing to long-term community resilience 
(Gaillard, 2019). Universities (multisectoral collaboration 
or Tsunagaru) play a critical role in facilitating capacity-
building efforts in disaster risk management by providing 
technical expertise, research-based solutions, and 
institutional support, particularly in under-resourced 
regions (Sims et al., 2020). However, university-led 
initiatives often face criticism for being short-term and 
project-based, which limits their long-term impact (Twigg, 
2015). These programs, constrained by funding cycles, 
may prioritize immediate outcomes over sustainable 
resilience, leading to a decline in effectiveness once 
external support ends (Pelling & Dill, 2010).

1.1.2 Disaster Risk Reduction (DRR) in Schools and 
School Safety Indicators

Disaster education has been promoted 
internationally since the Hyogo Framework for Action 
(HFA) 2005–2015 established Priority for Action 3, 
which emphasizes the use of knowledge, innovation, 
and education to build a culture of safety and resilience 
at all levels (UNISDR, 2005). It highlights the role of 
“Knowledge and Education,” with both formal and non-
formal education and awareness-raising being crucial 
components of disaster risk reduction (Shaw et al., 2011).

In the context of climate change, vulnerable 
populations, especially children, require special attention 
and protection, including the need to mitigate and adapt 
to its impacts. Child-centered disaster risk reduction 
(DRR) in schools is critical for creating a culture of safety. 
This requires linking old and new curricula, addressing 
natural and social issues, and fostering participation 
from various stakeholders, including students, teachers, 
school administrators, government agencies, NGOs, 
private sectors, media, and the local community. The 

2016 Kumamoto disaster case study illustrates Japan’s 
promotion of disaster education through the concept of 
tsunagaru, which emphasizes the connection between 
different elements, disciplines, and stakeholders in 
fostering a culture of safety in schools. Japan has 
proactively developed disaster preparedness capacities, 
integrating multilayered institutional cooperation and 
community participation through tsunagaru in the 
educational process. However, Thailand, despite facing 
increasing climate change-related disasters, continues to 
implement a reactive approach to disaster management. 
The country’s disaster risk management strategies lack 
integration of institutional and community participation 
in prevention efforts (Singkran, 2017; Hungspreug et al., 
2000; Tingsanchali, 2012).  Thus, tsunagaru underscores 
the importance of linking institutions and fostering 
community participation in building disaster-resilient 
school environments, providing valuable lessons for Thai 
schools in addressing the challenges posed by climate 
change.

Hitherto, DRR, a key component of resilience, 
involves proactive measures to reduce vulnerability and 
mitigate the impacts of natural hazards (UNISDR, 2015). 
In schools, DRR includes developing safety protocols, 
improving infrastructure, and integrating disaster 
preparedness into daily operations (UNESCO, 2015). A 
comprehensive approach combines retrofitting buildings 
with robust emergency preparedness plans (World Bank, 
2019). The Sendai Framework for Disaster Risk Reduction 
highlights schools as critical hubs for community safety, 
especially in rural, disaster-prone areas (UNDRR, 2015). 
However, a gap remains between global DRR frameworks 
and local school-level implementation (Gaillard, 2019). 
Key indicators of DRR effectiveness in schools include 
institutional capacity, physical resilience, and community 
engagement from Tong et al (2016).

Institutional capacity refers to a school’s ability to 
develop and implement disaster protocols, maintain 
communication systems, and train staff and students in 
emergency procedures (UNESCO, 2015). This includes 
disaster response plans, regular drills, and integrating 
disaster management into school operations.  Physical 
resilience involves the ability of school buildings to 
withstand disasters, including durable structures, 
emergency shelters, and essential services like water, 
electricity, and medical supplies during crises (Storms 
et al., 2024). Resilient infrastructure not only protects 
students and staff but also allows schools to serve 
as shelters for the community. External relations or 
community engagement is crucial, as schools are 
often central to local disaster resilience efforts. In rural 
areas, schools frequently serve as evacuation centers 
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and coordination hubs during emergencies, requiring 
collaboration with local governments and organizations 
(Sims et al., 2020). 

An example is Santikhiri Witthayakom School, 
located in a highland area prone to landslides and floods. 
The school faces challenges due to limited funding and 
support, hindering its ability to implement comprehensive 
DRR measures to protect both students and the wider 
community. In many rural areas, schools serve dual roles 
as educational institutions and community shelters. 
To fulfill these responsibilities, schools need adequate 
resources and infrastructure, such as retrofitting buildings 
for disaster shelter use—a costly investment that often 
requires external support.

1.2. Conceptual Framework
The conceptual framework of this study 

positions universities as central actors in climate crisis 
management, focusing on three core areas: capacity 
building, disaster risk reduction (DRR), and community 
engagement. Through capacity building, universities play 
a critical role in transferring knowledge to local schools 
and communities, equipping them with the necessary 
tools and expertise to address climate-induced challenges 
(Virji et al., 2012). This includes initiatives such as 
Community Emergency Response Teams (CERT) training, 
which provides practical skills in emergency response, 
first aid, and logistical coordination, ensuring that schools 
can act as effective response units during disasters (World 
Bank, 2019). In the realm of DRR, the development of a 
comprehensive school safety framework is crucial. This 

framework focuses on enhancing physical infrastructure 
and institutional resilience alongside the implementation 
of early warning systems that enable real-time monitoring 
and communication, thus improving preparedness and 
response capacities (Fernandez et al., 2022). Moreover, 
community engagement emerges as a vital component, 
with universities fostering a participatory approach that 
actively involves local stakeholders in the planning and 
execution of disaster management strategies (Sims et al., 
2020). Schools are also positioned as community shelters, 
providing safe spaces for vulnerable populations during 
emergencies, thereby reinforcing their role as hubs of 
disaster preparedness and recovery (Storms et al., 2024). 
By integrating these elements, the framework underscores 
the multifaceted role of universities in building resilience 
at the intersection of education, community service, 
and climate action. Figure 1. addresses the conceptual 
framework of the study.

2. MATERIALS AND METHODS
2.1 Research Design

This study adopts a mixed-method approach to 
assess the effectiveness of DRR strategies and resilience-
building efforts at Santikhiri Witthayakom School in 
Thailand. The methodology combines both quantitative 
and qualitative methods to provide a comprehensive 
understanding of the school’s current institutional 
capacity, physical infrastructure, and external relations, 
as well as the outcomes of capacity-building training 
provided to the school administrators. This approach 
ensures that the study captures not only the structural and 
procedural aspects of DRR but also the social dimensions 
of resilience (Creswell & Plano Clark, 2011).  The study 
followed the action research model, which implemented 
a training program in order to improve the school’s 
disaster preparedness and address gaps identified during 
the capacity assessment. The training was provided to 
the 25 school administrators and teachers and focused 
on the following keywords: institutional capacity, physical 
conditions, and external relations. Participants were 
encouraged to apply the knowledge gained during the 
training to develop specific action plans for improving 
disaster preparedness at the school. It allows participants 
to engage actively in the identification of problems and 
the co-creation of solutions (Reason & Bradbury, 2001). 

2.2 Sample and Data Collection
The study sample consists of 25 participants, 

including school administrators, executive board 
members, and teachers from Santikhiri Witthayakom 
School. These participants were selected through 
purposive sampling, as they are directly involved in 
the decision-making processes related to disaster Figure 1.Conceptual Framework.
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management and school operations. The sample size 
was deemed appropriate for generating in-depth 
qualitative data while also allowing for a quantitative 
analysis of institutional and infrastructural capacities 
(Palinkas et al., 2015). The quantitative phase of the 
study involved conducting a capacity assessment of the 
school’s institutional preparedness and physical resilience 
before and after training. This assessment was based 
on the Institutional Capacity and Resilience Framework 
(ICRF), adapted from previous DRR studies (Twigg, 2015). 
Data was collected through structured questionnaires 
administered to school administrators. The questionnaires 
included both closed-ended and Likert-scale items 
designed to measure the presence and effectiveness of 
institutional DRR strategies, infrastructural resilience, and 
community partnerships.

In addition, the qualitative phase involved 
conducting semi-structured interviews and focus group 
discussions with the 25 participants to gain insights 
into their experiences and perceptions of disaster 
preparedness at Santikhiri Witthayakom School. The 
interviews focused on understanding the school’s disaster 
response practices, the effectiveness of the training 
programs, and the challenges faced in implementing DRR 
strategies.

The semi-structured interviews allowed for flexibility 
in exploring individual perspectives. At the same time, 
focus group discussions facilitated the exchange of ideas 
among school staff, providing a deeper understanding 
of the collective experience of disaster management 
(Kitzinger, 1995). Participants were asked to reflect on 
their level of confidence in responding to disasters, 
the clarity of existing disaster plans, and the school’s 
collaboration with local government and community 
organizations.

2.3 Data Analysis
The quantitative data collected from the structured 

questionnaires were analyzed using descriptive statistics 
to provide a snapshot of the school’s current disaster 
management capacities. Mean scores and standard 
deviations were calculated for each component of the 
capacity assessment (institutional capacity, physical 
resilience, and external relations), allowing for a detailed 
comparison of strengths and weaknesses across different 
areas of disaster preparedness (Creswell, 2014). The 
Likert Scale questions were analyzed by using the criteria 
from Çelik and Oral in 2016, addressed in Table 1.

Continuously, the qualitative data from interviews 
and focus groups were analyzed using thematic analysis, 
which involved coding the data and identifying key 
themes related to disaster preparedness, institutional 
challenges, and external relations (Braun & Clarke, 2006). 

The coding process was iterative, with initial themes being 
refined as additional data were analyzed. This approach 
allowed for the identification of recurring patterns in 
participants’ experiences and provided deeper insights 
into the barriers and opportunities for enhancing the 
school’s disaster resilience.

3. RESULTS
3.1 Training Program Established by Three 
University Networks

The training program, a collaboration between 
Kumamoto University, Hiroshima University, and Mae Fah 
Luang University, aimed to build institutional capacity, 
enhance physical resilience, and strengthen external 
relations at Santikhiri Witthayakom School. It focused 
on empowering school administrators, teachers, and 
community leaders to lead disaster risk reduction (DRR) 
and climate crisis management, integrating the school’s 
resources with broader community efforts.

The first area, institutional capacity, involved 
training on disaster preparedness protocols, emergency 
response planning, and crisis communication. Participants 
learned to create comprehensive disaster management 
frameworks, with a focus on coordination and role 
clarity during emergencies. Practical tools like scenario-
based simulations and emergency drills were used to 
ensure staff preparedness and swift responses to natural 
disasters. Trainees were also equipped to train others, 
institutionalizing disaster preparedness throughout the 
school.

For physical resilience, the program focused on 
strengthening school buildings to withstand hazards 
like floods and landslides common in Doi Mae Salong, 
Chiang Rai. It provided guidance standards and 
improving structural integrity, retrofitting buildings to 
safety standards, and preparing the school to serve as 
a community shelter during emergencies. Participants 
were also trained in managing emergency supplies such 
as water, medical kits, and food, fostering a culture of 
resilience to protect students and the community.

The third focus, external relations, emphasized 
collaboration with local authorities and community 
organizations to ensure a coordinated disaster response. 

Table 1. Likert Scale Evaluation Criteria by Çelik and Oral in 
2016

Score Interval (Mean) Evaluation Criteria

1.00 – 1.79 Very Low

1.80 – 2.59 Low

2.60 – 3.39 Moderate

3.40 – 4.19 High

4.20 – 5.00 Very High
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Trainees were taught to build partnerships with local 
disaster management agencies, aligning efforts in 
disaster preparedness, including early warning systems. 
This collaboration positioned the school as a key player 
in the local disaster management network, enhancing 
community-wide resilience. The training module is 
addressed in Table 2.

In conclusion, the program took a holistic approach 
to DRR, addressing institutional, infrastructural, and 
external needs. By building capacity, enhancing resilience, 
and fostering partnerships, the collaboration ensured that 
Santikhiri Witthayakom School is well-prepared to protect 
students and serve as a community hub for climate action 
(SDG 13), ensuring long-term resilience for both the 
school and the region.

3.2 Understanding of Improvement Capacity from 
the Training Program Implementation

This section highlights the school’s capacity to 
implement disaster preparedness protocols, maintain 
communication systems, and ensure personnel are 
trained for emergencies. Clear, structured protocols 
that define roles during disasters are essential. Before 
training, participants rated their awareness of disaster 
management protocols at a low 2.5, indicating a 
significant gap. Post-training, confidence in understanding 
and implementing these protocols rose to 4.5, reflecting 
improved disaster management capacity. Before training, 
participants rated the school’s emergency response 
plan at 2.4, citing outdated or unknown plans. One 
participant remarked, “We had no clear procedures, and 
communication was chaotic during emergencies.” After 
training, participants confirmed the existence of a clear, 
updated response plan, raising the score to 4.1, signaling 
a proactive shift in disaster management.

Effective communication during crises is critical. 
Pre-training, participants rated their communication 
system at 2.0, citing inadequate channels and potential 
delays. Post-training, modernized communication 
systems increased the score to 4.7, significantly 

improving the school’s real-time communication during 
emergencies and coordination with external responders. 
The effectiveness of disaster drills was also assessed. 
Pre-training, participants rated drill frequency at 2.3, 
showing a lack of practical preparedness. Post-training, 
regular drills were implemented, raising the score to 
4.6, emphasizing the school’s focus on practical disaster 
readiness, as recommended by Twigg (2015). Participants 
expressed that the training provided essential tools 
and knowledge. One teacher noted, “The training gave 
us structure. We now know who to contact, how to 
communicate with students, and how to coordinate with 
external responders.” 

The physical resilience component assessed 
Santikhiri Witthayakom School’s infrastructure, 
emergency supplies, and capacity to serve as a community 
shelter during disasters. These factors are crucial for 
ensuring the safety of students, staff, and the community 
during natural hazards. Participants highlighted the 
vulnerability of the school’s infrastructure, noting that 
most buildings had not been retrofitted to withstand 
floods and landslides. One administrator mentioned, “Our 
buildings are old, and some classrooms have visible cracks. 
We worry about student safety in a major disaster.” Pre-
training, the school’s structural integrity scored 2.0 on a 
Likert scale, reflecting the lack of retrofitting and outdated 
infrastructure. Post-training, the score slightly improved 
to 2.3, but participants still emphasized the need for 
significant upgrades (World Bank, 2019; Gaillard, 2019).

The school’s ability to function as a community 
shelter was also a concern. Before the training, 
participants rated the school’s shelter capacity at 2.4, 
citing inadequate infrastructure to accommodate the 
community during extended disasters. Post-training, 
this perception improved to 3.2, but participants 
acknowledged that substantial retrofitting and resource 
investments were still needed to make the school a 
reliable shelter (Gaillard, 2019). Despite the desire to 
help the community, participants stressed that the school 
was not equipped to serve as a disaster shelter. A teacher 

Table 2. Training Program for School Safety of Disaster Risk Reduction (DRR) Adopted from Tong et al (2016)

Key Following Thematic Key Focus Areas Aligning with Institutional Capacity and Resilience 
(Framework)

Strengthening Institutional Capacity for Disaster Preparedness 
and Disaster Risk Reduction

1.	 Disaster preparedness protocols
2.	 Emergency response planning
3.	 Crisis Communication
4.	 Disaster Training Drills

Enhancing Physical Resilience of School Infrastructure 1.	 School resource management
2.	 School as a community shelter
3.	 Retrofitting

Building Effective External Relations and Community 
Engagement

1.	 Building partnerships
2.	 Community engagement
3.	 Early Warning Systems
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remarked, “We want to help, but we are not equipped.” 
The need for retrofitting was widely recognized, with a 
very low pre-training score of 1.7. Although awareness 
of these needs increased during the training, no physical 
improvements were made, and the post-training score 
remained at 2.0, underscoring the urgent need for 
infrastructure upgrades to enhance disaster resilience. 

The External Relations and Community Engagement 
component assessed Santikhiri Witthayakom School’s 
ability to collaborate with local authorities, engage the 
community in disaster preparedness, and participate in 
Community Emergency Response Teams (CERT) training.  
Before the training, formal partnerships with local 
authorities were limited, reflected by a low Likert score 
of 2.4. Post-training, active collaboration significantly 
improved, raising the score to 4.1, demonstrating the 
success of the program in establishing disaster response 
protocols (Sims et al., 2020). Community engagement 
in disaster preparedness, initially weak with a score of 
2.5, improved to 4.3 after the training. This participatory 
approach empowered the community to play an 
active role in disaster management, aligning with the 
importance of community involvement in resilience (Virji 
et al., 2012). The Early Warning System (EWS) also saw 
improvement. Pre-training, the system was inadequate, 
scoring 2.1. After the training, a more effective EWS 
integrating local knowledge and technology raised the 
score to 4.5, ensuring timely alerts and coordinated 
responses to potential disasters, consistent with UNISDR 
(2015) guidelines.

The study’s results were examined using both 
quantitative and qualitative analysis. The explanation of 
the results is addressed below in accordance with three 
key factors: institutional capacity, physical resilience 

and external relations. In addition, Table 3 describes a 
summary of the improvement capacity.

4. DISCUSSION
A key outcome of the training was the successful 

implementation of an Early Warning System (EWS) 
that engages the community in monitoring climate-
related hazards like floods and landslides. Pre-training, 
participants rated the EWS at a low 2.1, indicating 
a significant gap in preparedness. Post-training, the 
score rose to 4.5, reflecting a comprehensive, effective 
system tailored to local needs (UNISDR, 2015). The EWS 
combines local knowledge with technology, such as 
mobile alerts and radio communication, ensuring timely 
warnings for the school and community. This aligns 
with SDG 13’s goal of enhancing resilience to climate 
hazards. Community involvement in the system’s design 
and monitoring fostered ownership, critical for its 
sustainability and effectiveness, reflecting best practices 
in disaster risk reduction (Virji et al., 2012). The training 
significantly enhanced Santikhiri Witthayakom School’s 
role in emergency response, focusing on first aid, crisis 
communication, and logistical coordination—critical for 
building climate resilience in disaster-prone areas. Pre-
training, participants rated their disaster management 
confidence at a low 2.0. Post-training, this score rose to 
4.0, reflecting improved preparedness.

Crisis communication systems also saw major 
improvements. Before training, communication delays 
and confusion were common, with a low score of 2.0. 
After training, robust protocols boosted the score to 
4.7, ensuring quick, effective information dissemination 
within the school and to external stakeholders, aligning 
with SDG 13 goals (Cutter, 2016). The school’s ability to 

Table 3. Summary of Capacity Improvement from School Safety of Disaster Risk Reduction (DRR).

Indicator Pre-Training Value Post-Training Value

Institutional Capacity

Confidence in Preparedness 2.5 Low 4.5 Very High

Emergency Planning Response 2.4 Low 4.1 High

Crisis Communication 2.0 Low 4.7 Very High

Disaster Training Drills 2.3 Low 4.6 Very High

Physical Resilience

School Resource Management 2.0 Low 2.3 Low

School as a community shelter 2.4 Low 3.2 Moderate

Retrofitting 1.7 Very Low 2.0 Low

External Relations

Building partnerships 2.4 Low 4.1 High

Community engagement 2.5 Low 4.3 Very High

Early warning systems 2.1 Low 4.5 Very High
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serve as a community shelter improved slightly, from 2.4 
to 3.2, highlighting the need for further retrofitting to 
ensure safety during disasters, as supported by research 
on disaster-resilient schools (Gaillard, 2019). The absence 
of a formal Community Emergency Response Team (CERT) 
at Santikhiri Witthayakom School before the training 
represented a major gap in disaster preparedness. 
Interviews with administrators and community leaders 
revealed that only 25% of respondents were familiar 
with CERT, with many uncertain about their roles during 
emergencies. As one administrator noted, “We knew we 
had to respond, but there was no formal structure guiding 
us.” This lack of coordination heightened the school and 
community’s vulnerability to climate-induced disasters.

Without CERT, the school was not seen as a 
reliable community hub during disasters. A local leader 
stated, “The school was not prepared to help the wider 
community.” However, after CERT was established, 
the school became a key resource in local disaster 
management, improving coordination with local 
authorities and organizations. CERT’s importance in 
schools, especially in disaster-prone areas, is critical. 
Schools often serve as community centers during 
emergencies, and having an organized, trained team 
ensures quicker and more effective disaster response. 
The training at Santikhiri Witthayakom School showed 
how CERT can transform schools from vulnerable 
institutions into resilient community hubs, supporting 
disaster risk reduction (DRR) efforts at the local level 
(Twigg, 2015).

This study highlights the essential role universities 
(multisectoral collaboration or Tsunagaru) play in 
advancing SDG 13: Climate Action by facilitating capacity-
building initiatives that strengthen local resilience to 
climate-related disasters. Universities like Kumamoto, 
Hiroshima, and Mae Fah Luang bridge the gap between 
academic research and practical disaster management, 
translating climate science into actionable community-
level solutions. Their involvement is crucial for both 
climate mitigation and adaptation, helping communities 
better prepare for increasing natural disasters. The 
participatory model used in this study shows how 
universities can engage local stakeholders—school 
administrators, community members, and governments—
by integrating local knowledge with technical expertise. 
This collaboration fosters community ownership of 
disaster management systems and ensures sustainable, 
culturally appropriate interventions. It aligns with SDG 
13’s goals to strengthen adaptive capacity to climate 
hazards.

Universities also advance climate education, a pillar 
of SDG 13.3, by improving institutional preparedness 
through training programs. This study demonstrates how 

universities can lead capacity-building efforts, improving 
the disaster resilience of Santikhiri Witthayakom School 
and setting a model for other vulnerable regions. By 
providing training in crisis communication, early warning 
systems (EWS), and logistical coordination, universities 
equip communities to respond effectively to climate 
disasters. Beyond technical expertise, universities 
strengthened local institutional capacity by empowering 
the school and community to take ownership of disaster 
preparedness. This localized approach enhances long-
term sustainability and builds community independence 
in future crises, as supported by research from Virji et al. 
(2012). 

In addition, Lotz-Sisitka et al. mentioned in 2012 
that universities and schools are important partners in 
implementing Education for Sustainable Development 
(ESD), which addresses SDG 4 Quality Education, 
particularly SDG 4.7 of Global Citizenship Education as a 
foundation for  lifelong learning. That said, reforming the 
curricula, which include important practical training for 
climate change adaptation, encompassing equally critical 
perspectives of climate justice (Roemhild & Gaudelli, 
2021), is necessary.  

The collaborative model presented here offers 
a replicable framework for educational institutions in 
disaster-prone areas, showing how universities can drive 
climate action by combining research with practical 
applications. By integrating local knowledge, technical 
solutions, and institutional support, universities under 
Tsunagaru contribute to both immediate and long-
term disaster risk reduction (DRR). These university-
led initiatives extend beyond the local community, 
contributing to national and global climate resilience. By 
enhancing local capacities, universities support global 
efforts to reduce vulnerability to climate disasters, aligning 
with frameworks like the Sendai Framework and the Paris 
Agreement. Their work at Santikhiri Witthayakom School 
exemplifies how higher education institutions can advance 
global climate governance and sustainability goals.

5. CONCLUSION AND RECOMMENDATIONS
This study highlights the transformative impact of 

the capacity-building training at Santikhiri Witthayakom 
School, showcasing significant improvements in disaster 
preparedness and resilience through a participatory 
approach. By aligning with SDG 13: Climate Action, 
the training led by Kumamoto, Hiroshima, and Mae 
Fah Luang Universities (multisectoral collaboration or 
Tsunagaru) addressed key gaps in the school’s disaster 
management, including the establishment of an Early 
Warning System (EWS), enhanced crisis communication, 
and the introduction of a Community Emergency 
Response Team (CERT). Key improvements include better 
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coordination with local authorities, stronger community 
engagement, and the school’s enhanced role as a 
disaster response leader. The EWS became a crucial tool 
for proactive disaster response, and the CERT program 
equipped school personnel and community members 
with essential skills in search and rescue, first aid, and 
crisis management. This participatory approach, aligning 
with global DRR best practices, highlights the importance 
of community-driven solutions for climate resilience. 
In conclusion, this study demonstrates the pivotal role 
universities can play in advancing climate resilience and 
disaster risk reduction by integrating local knowledge, 
technical expertise, and community engagement. 
The success at Santikhiri Witthayakom School offers a 
replicable model for other educational institutions in 
disaster-prone regions, emphasizing the importance of 
participatory approaches and institutional support in 
addressing climate challenges. Continued investment 
in education, infrastructure, and collaboration will 
enable schools to become central to sustainable disaster 
management and achieving SDG 13.

In addition, the study provides the recommendations 
as follows:

1)	 Institutionalize CERT Training: Regular refresher 
courses for staff and community members should 
be conducted to sustain the knowledge and skills 
acquired and adapt to emerging challenges.

2)	 Strengthen Physical Infrastructure: Invest in 
retrofitting school buildings to improve their 
resilience to floods and landslides, enabling the 
school to serve as a reliable community shelter.

3)	 Expand Early Warning Systems (EWS): 
Continuously update and enhance the EWS with 
new technology, such as geospatial monitoring 
and real-time data analysis, to improve hazard 
detection and response.

4)	 Develop a Comprehensive Disaster Management 
Plan: Create a plan that includes regular drills, 
resource management, and clear roles for school 
personnel and community members. Update it 
annually with input from local authorities and 
disaster experts.

5)	 Strengthen Partnerships with External 
Organizations: Build stronger relationships with 
NGOs and international relief agencies to access 
additional resources, technical expertise, and 
funding to enhance disaster resilience further.
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ABSTRACT

Introduction: In recent years, Indonesia has made notable progress in 
integrating Education for Sustainable Development (ESD) across all levels 
of education, including higher education. Universitas Airlangga (UNAIR) 
demonstrates institutional support for the Sustainable Development 
Goals (SDGs), particularly SDGs 6, 7, 9, and 17, through various initiatives. 
However, the actual implementation of ESD within academic curricula—
specifically in the Industrial Engineering study program—remains limited 
and insufficiently documented. Methods: This study adopts a qualitative 
approach supported by quantitative data to evaluate the maturity of ESD 
integration within the Industrial Engineering curriculum at UNAIR. Data 
collection focused on course assessments, student academic performance 
in green technology subjects, and student engagement with SDG-related 
topics on public knowledge-sharing platforms such as Jurnal Post, 
Kompasiana, and the FTMM UNAIR website. Results: Findings reveal that 
approximately 70% of Industrial Engineering students received an AB 
grade in green technology-related courses. However, subject evaluation 
indicators, including teaching methodology, yielded an average excellence 
score of only 69.9%. Content analysis of student-authored articles shows 
that SDG 7 (Affordable and Clean Energy), SDG 9 (Industry, Innovation, and 
Infrastructure), and SDG 6 (Clean Water and Sanitation) were the most 
frequently addressed topics. Collectively, these articles attracted significant 
engagement: 1,395 views, 9 likes, and thousands of shares across social 
media platforms such as Facebook (1,732), X/Twitter (1,081), and LinkedIn 
(207). Conclusions: Although student participation and awareness of SDGs 
are evident, the current curriculum demonstrates only moderate maturity 
in supporting ESD. There is a clear need for curriculum enhancement, 
particularly in integrating SDG-specific content, pedagogical innovation, 
and measurable learning outcomes. Strengthening these areas will ensure 
that higher education institutions like UNAIR contribute more effectively to 
achieving sustainable development through lifelong learning.

in accordance with the rules and agreements made in 
Indonesia. One of which supports SDGs 4 on education, 
aiming to “ensure inclusive and equitable quality 
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SDGs Integration, Student Engagement
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(SDGs Center Universitas Airlangga, 2022). Universitas 
Airlangga has implemented several SDGs in its university 
environment such as in Faculty of Advanced Technology 
and Multidiscipline (FTMM), they supported SDGs 6, 
where they developed clean water treatment after the 
earthquake in Turkey. FTMM Universitas Airlangga also 
supports SDGs 7 by conducting various activities such 
as analyzing renewable energy potential, talk shows to 
increase awareness of renewable technology, designing 
electric bicycles, electric motorbikes, and charging stations 
(FTMM, 2024). Unfortunately, although Universitas 
Airlangga fully supports SDGs, the implementation of ESD 
in UNAIR itself is not very prominent.

The lack of studies that identify whether Universitas 
Airlangga, specifically Industrial Engineering study 
program, have supported ESD encourages researchers 
to conduct research analysis. This research can help 
both universities and government in making decisions 
whether the implementation of ESD has been carried out 
as expected or not. It can also indicate whether students 
have actively participated in simple research and projects 
to improve their understanding, attitudes and behavior 
towards the success of ESD (Karyanto, 2019). The 
researchers aimed to gain a better understanding of ESD 
implementation at Universitas Airlangga.

ESD is also implemented through Green Technology 
subject, which involves student’s active participation to 
propagate 17SDGs by publishing articles through several 
media. The effectiveness of this strategy should be 
measured to know how to enhance the contribution of 
students to broaden Indonesian knowledge about SDGs. 
Measurement can be conducted by evaluating the score 
proportions, the media influence rate and also the fidelity 
of the topic chosen for the task.

2. MATERIALS AND METHODS
2.1. Data Collection 

The data for this research is gathered from the 
curriculum of the green technology subject offered in the 
years 2022 and 2023. This data includes both the academic 
performance of students and the teaching performance 
of instructors. Student performance data, including final 
grades and assessments, will be collected and organized 
using Ms. Excel. Similarly, teaching performance will be 
recorded and stored in Ms. Excel for further analysis. Ms. 
Excel will be used to create tables and charts to visually 
represent the data and simplify the analysis process.

2.2. Descriptive Statistics
In this section, a descriptive analysis is performed on 

the data collected from the green technology subject. The 
analysis includes the distribution of student grades, which 
will be presented in terms of means to highlight general 

education and promote lifelong learning opportunities 
for all” (United Nation, 2022). The UN General Assembly 
proposed Education for Sustainable Development (ESD) as 
a 2030 goal (UNESCO, 2017). Despite financial constraints 
in achieving SDs 4, Indonesia has consistently made 
progress in its SDGs index, showing changes in both scores 
and global rankings (Halimatussadiah, et al., 2022). This 
demonstrates the Indonesian government’s commitment 
to mobilizing nationwide support for SDG implementation, 
driving efforts across all sectors to ensure sustainable 
development for the nation. Indonesia currently holds 
the 6th position in Southeast Asia and ranks 97th globally 
in achieving the SDGs (Halimatussadiah, et al., 2022). 
This ranking reflects Indonesia’s ongoing efforts and 
dedication toward sustainable development, even as it 
works to improve its standing both regionally and on the 
world stage. 

Indonesia has improved access to supporting ESD in 
each level of education degree, such as in university level 
(Hawa N. N., et al., 2021). Some universities support SDGs 
through various research centers, such as Universitas 
Indonesia (UI) established SDGs Hub which works across 
various faculties to integrate SDGs-related topics into the 
curriculum, especially in public health, environmental 
studies, and social sciences (SDGs Hub Universitas 
Indonesia, 2019); Institut Teknologi Bandung (ITB) 
established various research centers, such as the Center for 
Energy Studies and the Center for Environmental Studies 
which are involved in academic programs and research 
aligned with SDGs, particularly in renewable energy and 
sustainable urban planning (ITB SDGs NETWORK, 2016); 
Universitas Gadjah Mada (UGM) also has various centers 
focused on sustainable development, which offer courses 
related to the SDGs across different faculties, including 
Geography, Engineering, and Public Health (SDGs Center 
Universitas Gadjah Mada, 2018). More universities should 
follow this approach, as increased contributions can lead 
to significantly higher outcomes. Greater involvement 
from academic institutions will enhance progress toward 
achieving these targets, amplifying impact and paving the 
way for measurable advancements. 

One key indicator for monitoring educational quality 
is student performance on assessments (O. Gladushyna 
and R. Strietholt, 2023). Other issues which are also 
related to student assessments, such as teacher quality, 
curriculum relevance, and infrastructure, also play 
essential roles and require targeted improvements to 
support better assessment outcomes (R. Siagian and B. 
Artha, 2023). 

Universitas Airlangga (UNAIR) also supports SDGs 
through Decree of the Chancellor of Universitas Airlangga 
Number 253/UN3/2022 which concerning Establishment 
of the Sustainable Development Goals (SDGs) Center 
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trends in academic performance. Furthermore, teaching 
performance will be analyzed based on evaluation 
reports. The data will be summarized using frequency 
distributions and visualized through charts to provide a 
clear overview (Triola, 2021) of both student outcomes 
and teaching effectiveness across the 2022 and 2023 
academic years.   Ms. Excel will be used to create tables 
and charts to visually represent the data and simplify the 
analysis process.

2.3. Mapping Analysis
This subject learns about technology efficiency and 

management, planning and design of environmentally 
friendly technology, utilization of sustainable technology, 
environmental impacts concerning biological, physical 
and socio-cultural aspects that may occur in relation to 
technological engineering activities. Soft skill attributes 
which must be received from this subject include integrity, 
professionalism, responsibility, work ethic, and critical 
thinking.

The final assessment for students in the green 
technology subject was based on their ability to 
produce a journal article related to topics covered 
during the semester. This journal article served as a 
capstone project, requiring students to apply theoretical 
knowledge to practical problems within the realm of 
sustainable engineering. The mapping of these final 
assignments involves identifying the key topics addressed 
in the student journals, such as renewable energy, waste 
management, and sustainable manufacturing processes. 

These topics will then be analyzed to assess how well 
students integrated subject material into their final work 
and to measure the depth of understanding demonstrated 
in their submissions. Ms. Excel will be used to map and 
categorize these journal submissions. Each journal will 
be tagged according to its primary topic (e.g., renewable 

energy, waste management, sustainable manufacturing) 
and entered into Ms. Excel sheet for tracking. Ms. Excel 
will then be used to create visual representations, such as 
pie charts and tables, to show the distribution of topics 
and assess the alignment of student work with subject 
objectives.

3. RESULTS
This chapter presents the findings from the analysis 

of data collected in the green technology subject during 
2022 and 2023. The results are divided into three main 
sections: student performance, teaching effectiveness, 
and the mapping of final assignments. The goal of this 
chapter is to provide a clear and structured overview of 
the key outcomes of the study.  

The distribution of grades in the green technology 
subject over the past three years reveals a notable trend. 
A majority of students, approximately 70%, received a 
grade of AB, indicating that while they performed well, 
they did not achieve the highest level of mastery. In 
contrast, fewer students attained the maximum grade 
of A, suggesting that while many students are grasping 
the core concepts, only a smaller portion are excelling to 
the fullest extent. This pattern could point to challenges 
in mastering certain advanced topics or variations 
in assessment methods. Figure 1 provides a visual 
representation of this distribution, highlighting the gap 
between those achieving an AB versus those earning an 
A.

Evaluating indicators: Explaining of learning 
contract at the beginning of lectures; Explaining of library 
information used in learning (reference books/ teaching 
materials/ handouts/ modules); Implementation of 
learning in accordance with the study contract; Suitability 
of the material delivery method with the Course Learning 
Outcomes; The assessment weight is in accordance with 

Figure 1. Grades Distribution of Green Technology Subject.
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