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Thai
German
Indian
American
Chinese
Filipinos
Japanese
Australian
Burmese
10 Pakistanis
11 Finns

12 Indonesian
13 Iraqis

14 Korean

15 Laotian

16 Sri Lankan
17 Taiwanese
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Total 330 Participants

Summary of participants
Thai participant  86.06 %
Foreign participant  13.94%
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Papers
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The Kingdom of Thailand

The United States of America (USA)
The Republic of Finland

The Republic of Indonesia

The Republic of the Union of Myanmar
The Islamic Republic of Pakistan

The Commonwealth of Australia

The Republic of Iraq

The Republic of Korea (South Korea)
The Democratic Socialist Republic of Sri Lanka
The Republic of China

The People's Republic of Bangladesh

112
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Total

130 papers

Summary of Papers
Papers from Thailand % 86.15%
Papers from other countries % 13.84%




Message from
Acting President of Nakhon Pathom Rajabhat University

The 2™ International Conference of "Multidisciplinary Approaches on UN Sustainable Development Goals"
(UNSDG:s) is the second academic international conference of Nakhon Pathom Rajabhat University. On behalf of
Acting President of Nakhon Pathom Rajabhat University, I am delighted to host and co-hosted with 11 organizations
including the Interdisciplinary Network of the Royal Society of Thailand under the Royal Patronage of Her Royal
Highness Princess Maha Chakri Sirindhorn, Loei Rajabhat University, Department of Medical Services, Ministry of
Public Health, Mahamakut Buddhist University, National Office of Buddhism, Faculty of Environment and
Resource Studies, Mahidol University, Faculty of Nursing, Prince of Songkla University, Center for Research and
Development in Community Health System, Faculty of Nursing, Khon Kaen University, University of Kassel, the
Federal Republic of Germany, Curtin University, Commonwealth of Australia, and Universitas Pendidikan Nasional
(Undiknas University), the Republic of Indonesia.

The aims of UNSDGs is to provide a forum for academicians and professionals from various educational
fields and with cross-disciplinary interests to network, share knowledge and engage in dialogue around the theme of
fostering innovation and excellence in multidisciplinary approaches on UN sustainable development goals to produce a
set of universally applicable goals that balances the three dimensions of sustainable development: environmental,
social, and economic.

I would like to take this opportunity to express my sincere appreciation to Prof.Dr. Phra Brahmapundit, the
president of Mahachulalongkornrajavidyalaya University, and Prof. Dr. rer. nat. Manfred Koch — the plenary lecturers, co-
hosts, many distinguished international and Thai academicians that have presented their important research works, the
conference organizing committees and all supporters who have contributed their resources to the conference with a
great determination. Last but not least, I would also like to thank the working team who delicate themselves to achieve
the conference.

In conclusion, I am honor to express my heartfelt appreciation to all participants, especially those of you
coming from abroad, for joining us and sharing your valuable experience and ideas and wish our visitors will enjoy the
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(Assistant Professor Somdej Ninlapan)
Acting President of Nakhon Pathom Rajabhat University

conference and have a very pleasant stay in Thailand.



Message from
Chairman of the Interdisciplinary Committee
for Research and Development
of the Royal Society of Thailand

On behalf of the Chairman of the Interdisciplinary Committee for Research and Development of the Royal
Society of Thailand, we have co-worked with Nakhon Pathom Rajabhat University since 2011. Herewith the
President of Nakhon Pathom Rajabhat University performs as a Chairman of Western Network of the Royal Society
of Thailand.

Since then, we have cooperated for publishing Journal of Thai Interdisciplinary Research until now. And I
am the Editor of Journal of Thai Interdisciplinary Research.

In the present, Journal of Thai Interdisciplinary Research is indexed in the tier 1 (Science and Technology)
of TCI, ASEAN Citation Index (ACI) and Google Scholar.

Moreover, the conference is mainly hosted by Nakhon Pathom Rajabhat University and the
Interdisciplinary Committee for Research and Development of the Royal Society of Thailand. The selected articles
will be published on the Journal of Thai Interdisciplinary Research.

Finally, I would like to express the deep appreciation to plenary lectures, keynote speakers, all participants
and working staffs whom devote themselves to this conference.

I further wish the 2™ International Conference of Multidisciplinary Approaches on UN Sustainable
Development Goals (UNSDGs) to be a great success and wish all participants a pleasant stay in Thailand, to have
extensive and successful academic exchanges on the importance of interdisciplinary research from the conference,
and safe trip back home.

pep—o-d

(Professor Dr. med. Yongyudh Vajaradul, FRST)
Chairman of the Royal Society of Thailand



Report Speech

by Dr.Wirat Pinkaew,
Vice president, Nakhon Pathom Rajabhat University, Thailand
at the opening of the 2™ International Conference
of Multidisciplinary Approaches on UN Sustainable Development Goals (UNSDGs)
December 28™ 2017
at the Hotel Windsor Suites & Convention, Bangkok, Thailand

Good morning, Prof.Dr.Phra Brahmapundit, the president of Mahachulalongkornrajavidyalaya University,
Prof.Dr.med.Yongyudh Vajaradul, Chairman of the Interdisciplinary Committee for Research and Development of
the Royal Society of Thailand, Prof. Dr. rer. nat. Manfred Koch, Faculty of Civil and Environmental Engineering,
University of Kassel, Germany, fellow academicians, distinguished guests, ladies and gentlemen.

On behalf of the organizing committee of the 2™ International Conference on Multidisciplinary Approaches
to Sustainable Development Goals (UNSDGs), we would like to express our gratitude to Mr.Prasit Pathummarak,
Chairman of the University Council of Nakhon Pathom Rajabhat University to preside over the opening ceremony
of this international conference.

With Thailand 4.0 being the Thai government's strategic vision and globally, United Nations Sustainable
Development Goals being the path, the direction and destination that every country on earth are set to go. These are
the themes reflected in this conference. Therefore, we would like to invite all of our partners to become part of the
solution by rising up to the challenge of future shifts. The purpose of this international academic conference is to
serve as an interdisciplinary exchange forum for faculties, students, researchers and academicians both here and
abroad. Those who attend our event can expect to be enriched by the many interesting and relevant research topics
of our time. All of the research topics both in the form of oral presentation and poster presentation have carefully
been selected by experts in the fields.

Abstracts of selected research papers are published in the abstract proceedings book while the full paper
can be accessed online via the conference website All information therein will be sent to university libraries
nationwide and related agencies. In addition, the full content of selected high-quality research papers will be
published in the academic journal of Thai Interdisciplinary Research which are in the Thai Journal Citation Index
(TCI) and ASEAN Citation Index (ACI).

This international conference covers 12 academic disciplines: (1) Sustainable Development Goals; (2) Pure
and Applied Science; (3) Electrical Engineering and Technology; (4) Computer and Information Technology; (5)
Medical Health Sciences and Laws; (6) Nursing; (7) Humanities and Social Sciences; (8) ASEAN Studies; (9)
Water Engineering, Groundwater Hydrology and Environmental Science; (10) Hospitality and Tourism
Management; (11) Interdisciplinary Research; and (12) Buddhism for Thailand 4.0.

There have been 160 articles submitted for review out of which 130 articles were selected for presentation
in this conference: 107 in the form of oral presentations and 23 in the form of poster presentations.

In addition, there are as many as 65 agencies and organizations showing interests to present their ideas and
articles so with amazing array of presentations during this festive seasons. The Organizing Committee invite all our
academic partners and audience to please regard the timing of this international conference as a celebration of
knowledge and our New Year Gifts for you.

I will now return the microphone back to the MC to announce the next step of formality.

Thank you for your attention.

Dr.Wirat Pinkaew, Vice president, Nakhon Pathom Rajabhat University, Thailand
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Curtin University

The Conference Program
The 2" International Conference
of “Multidisciplinary Approaches on UN Sustainable Development Goals” (UNSDGs)
December 28" — 29", 2017
at the Hotel Windsor Suites & Convention, Bangkok, Thailand

Conference Program on December 28", 2017 (Day 1)

Date/Time Description

08.30 - 09.00 | Registration

09.00 - 09.30 | Conference Opening
Report: Dr.Wirat Pinkaew,
Vice president, Nakhon Pathom Rajabhat University, Thailand
Welcome Speech: Prof.Dr.med.Yongyudh Vajaradul, Chairman of the Interdisciplinary Committee for
Research and Development of the Royal Society of Thailand
Opening Speech: Mr.Prasit Pathummarak
President of Nakhon Pathom Rajabhat University Council, Thailand

09.30-10.30 | Plenary Lecture Prof.Dr.Phra Brahmapundit,
the president of Mahachulalongkornrajavidyalaya University
Topic: “Spiritual Transformation”

10.30- 11.00 | Presenting a Token of Appreciation: Mr.Prasit Pathummarak, President of Nakhon Pathom Rajabhat
University Council for Plenary Lecture and Conference Co-organizers,
(1) Dr.PhraBrahmapundit (2) Prof. Dr. rer. nat. Manfred Koch
(3) The Interdisciplinary Network of the Royal Society of Thailand under the Royal Patronage of Her
Royal Highness Princess Maha Chakri Sirindhorn (4) Loei Rajabhat University (5) Department of
Medical Services, Ministry of Public Health (6) Mahamakut Buddhist University (7) National Office of
Buddhism (8) Faculty of Environment and Resource Studies, Mahidol University (9) Faculty of Nursing,
Prince of Songkla University (10) Center for Research and Development in Community Health System,
Faculty of Nursing, Khon Kaen University (11) University of Kassel, the Federal Republic of Germany
(12) Curtin University, Commonwealth of Australia and (13) Universitas Pendidikan Nasional (Undiknas
University), the Republic of Indonesia.
Commemorative Group Photo

11.00 - 12.00 | Plenary Lecture: Prof. Dr. rer. nat. Manfred Koch, Faculty of Civil and Environmental Engineering,
University of Kassel, Germany
Topic: “Flood Disasters and their Mitigation in the Wake of Climate Change with a Focus on Thailand
Case Studies”

12.00 - 13.00 | Lunch (F1. G)

13.00 - 14.00 | Keynote Address /Oral Presentations

14.00 - 15.00 | Keynote Address /Oral Presentations

15.00 - 15.15 | Poster Presentations & Coffee Break

15.15-17.00 | Oral Presentations (continued)

18.00 - 20.00 | Reception




Conference Program on December 29", 2017 (Day 2)

Date/Time Description
08.30 - 09.00 | Registration
09.00 - 10.00 | Keynote Address / Presentations
10.00 - 10.30 | Oral Presentations
10.30 - 10.45 | Coffee Break
10.45-12.00 | Oral Presentations (continued)
12.00 - 13.00 | Lunch (F1.G)




Oral Presentation Program



BOARDROOM 1 (FI. G)
Session: ASEAN Studies

Session Chair: Asst.Prof.Dr.Pitchayapa Yuenyaw, Dr.Thada Siththada,
Ms.Lalana Pathomchaiwat and Dr.Nuttawan Pumdeeying

Dec 28", 2017
Time Code Title
13.00 - 14.00 Keynote Assist. Prof. Dr. Rugphong Vongsaroj
Speaker Topic: "Influence of Mainland China on Tourism Industry in

ASEAN"

14.00 - 14.15 AEC 1 The Impact of ASEAN Coalition on English Teaching in Thailand
by Lalana Pathomchaiwat

14.15-14.30 AEC3 Implementation Guidelines for Electronic Waste Disposal
Management in Thailand to be Sustainable Developing Country
in ASEAN
by Phongchayont Srisuwan

14.30 - 14.45 AECS Weaving Southeast Asian Identities: Strengthening ASEAN
Socio-Cultural Community
by Aryasatyani Dhyani

BOARDROOM 2 (FI1.G)
Session: Hospitality and Tourism Management

Session Chair: Dr.Thanathorn Vajirakachorn, Dr.Nipon Chuamuangphan, Dr.Maslin Buaban, Dr.Prapon Leksuma
and Ms.Nilubon Kongprem

Dec 28", 2017
Time Code Title
13.00 - 14.00 Keynote Dr.Thanathorn Vajirakhachor
Speaker Topic: "Tourism and Sustainability Development"

14.00 - 14.15 TOUR 1 Importance of Hotel Brand Equity in Hospitality Industry
by Rachata Wangchan and Kreetha Simavara

14.15-14.30 TOUR 2 Guidelines for Management of Kew Mae Pan and Pha Mon Nature
Trail, Doi Inthanon National Park, Chiang Mai Province, Northern
Thailand

by Nareerat Thanakasem, Panjarat Samanasena, Chonticha Pansawang,
Jakkrit Charoensit and Pitoon Amornwitthawat

14.30 - 14.45 TOUR 3 Comparing Performance of Centralized and Non-Centralized Safety
Stock Case Study: Retail Clothing Business

by Supreechaya Bunmak, Nathawan Samakachan and Arisara
Thaneerananon

14.45 - 15.00 TOUR 4 Demand Fluctuation in The Fine Dining Restaurant Industry;
Patterns, Impacts, and Management Strategies (A case study in
Phuket)

by Wiphaporn Jobrich and Pornpisanu Promsivapallop

15.00 - 15.15 TOUR 5 Can ‘Tourism Product Development’ Compensate the Social Cost of
Carbon Pollution? : A Case Study in Sri Lanka
by Wasantha Rathnayake and Rajapaksha

15.15-15.30 TOUR 6 The Potential of Agriculture based Destinations for Developing
Creative Tourism: A Case Study of Ko Lad E-Tan, Nakhon Pathom
Province, Thailand

by Maslin Buaban and Khaunyupa Srisawang




BOARDROOM 2 (FI1.G)
Session: Hospitality and Tourism Management

Session Chair: Dr.Thanathorn Vajirakachorn, Dr.Nipon Chuamuangphan, Dr.Maslin Buaban, Dr.Prapon Leksuma
and Ms.Nilubon Kongprem

Dec 28", 2017

Time

Code

Title

15.30 - 15.45

TOUR 7

Guidelines for Community Participation in the Woven Fabric
Conservation for Cultural Tourism in Phai Hu Change Community in
Banglane District, Nakhon Pathom Province

by Pimchanok Mulmit, Jitsupa Rungraung, Bootsarakorn Khunnarong,
Suttipong Aiemnoo and Supansa Paethong

15.45-16.00

TOUR 8

The Participatory Approach to Environmental Management for
Tourism in Wat Klang Khu Wiang Floating Market, Sampathuan
Subdistrict, Nakhon Chai Si District, Nakhon Pathom Province
by Tiranan Pratum

16.00 - 16.15

TOUR 9

The Guidelines for Public Relations and Tourism Promotion of the
Wat Tha Phut Folk Museum, Rai Khing Subdistrict, Sam Phran
District, Nakhon Pathom Province

by Nilubon Kongprem and Prapon Leksuma

16.15-16.30

TOUR 10

The Potential on Tourism Activities at Hot Springs in Thai-Lanna
Tourism Cluster
by Dr.Nipon Chuamuangphan

AMPAWA 1 (FL.10)

Session: Sustainable Development Goals

Session Chair: H.E. Ambassador Kamthorn Sithtichoti and Col. Artcha Boongrapu

Dec 28", 2017

Time

Code

Title

13.00-13.15

SDGs 1

Sustainable Development Goals (SDGs): 1 and 5 —Complementary
towards Fulfilment of Goals through BNF grant: An Analysis among
the Beneficiaries

by Muhammad Mahboob Ali, Kamrul Hossain and Alauddin Chowdhury

13.15-13.30

SDGs 2

Theory on Community Banking for Empowerment of People
Bangladesh: A Conceptual View
by Muhammad Mahboob Ali

13.30-13.45

SDGs 5

Peaceful and Nonviolent Societies as a Sustainable Development Goal
16
by Ingrida Grigaityté and Hasan Habes

13.45 - 14.00

SDGs 6

UNESCO Global Geoparks: A new set of management tools for
sustainable development and Satun Aspiring UNESCO Global
Geopark

by Pakkaporn Singhwachiraworakul, Pratueng Jintasakul, Paul Grote and
Narongrit Thungprue

14.00 - 14.15

SDGs 8

Managing Sustainable Development
by Pradip Peter Dey, Ronald P. Uhlig, Laith Al Any and Mohammad
Amin

14.15-14.30

SDGs 9

Comparison Data Inventory of Two Limestone Quarries with
Environmental Footprint Technique
by Thanapat Atikij and Sayam Aroonsrimorakot

14.30 - 14.45

SDGs 10

Promoting Sustainable Development Goals through Corporate Social
Responsibility (CSR) Practices: Cases of Rural Hotels in Bali,
Indonesia

by Luh Putu Mahyuni and Teddy Prianthara




AMPAWA 1 (F1.10)

Session: Pure and Applied Science

Session Chair: Assoc.Prof.Dr.Jakrapong Kaewkhao, Dr.Patarawagee Yasaka and Dr.Kitipun Boon-in

Dec 29" 2017

Time

Time

Time

9.00 - 10.00

Keynote
Speaker

Prof. Dr. Ken Kurosaki
Topic: "Thermoelectric Materials"

10.00 - 10.15

SCI'1

Effect of Cr,0; Concentrations on Physical and Optical Properties of
Sodium Barium Bismuth Silicate Glasses

by Piyachat Meejitpaisan, Nattapon Srisittipokakun and Jakrapong
Kaewkhao

10.15-10.30

SCI2

Study Structural, Physical and Optical Properties of Commercial
Glass and Sunergy Clear Glass
by Pornnapha Mangthong, Nattapon Srisittipokakun, Jakrapong Kaewkhao

10.30-10.45

SCI 3

The Physical and Optical Parameters of Li,O — MO — B,0; Glasses
Doped with Eu3+(MO = MgO, CaO, SrO, BaO)
by Benchaphorn Damdee, Jakrapong Kaewkhao and Keerati Kirdsiri

10.45-11.00

SCI14

Investigations on Spectroscopic Properties of Dy’* Ion in Zinc Barium
Borotellurite Glasses

by Patarawagee Yasaka, Chananya Wongdeeying, Nisakorn
Sangwaranatee, Pruittipol Limkitjaroenporn and Jakrapong Kaewkhao

11.00-11.15

SCI 5

Fabrication and Study on Optical and Photoluminescence Properties
of Europium Doped in Borate Glasses
by Kitipun Boonin, Patarawagee Yasaka and Jakrapong Kaewkhao

11.15-11.30

SCI 6

Photon Interaction of WQOs-Doped Soda Lime Borosilicate Glasses in
Energy Range 1 keV to 105 keV:Theoretical Calculation

by Pruittipol Limkitjaroenporn, Wiraporn Hongtong and Jakrapong
Kaewkhao

11.30-11.45

SC17

The Photoluminescence Properties of Barium Gadolinium Borate
Glasses doped with Dy’ Ions
by Keerati Kirdsiri, Kanthamanee Kamsila and Narong Sangwaranatee

11.45-12.00

SCI 8

PTR, PCR and Energy Resolution Study of BGO, CsI(Tl), and LYSO
Scintillation Crystals

by Wasu Cheewasukhanont, Wuttichai Chaiphaksa, Pruittipol
Limkitjaroenporn, and Jakrapong Kaewkhao

AMPAWA 2 (FL.10)

Session: Pure and Applied Science

10.00 - 10.15

SCI19

Determination of Effective Atomic Number and Effective Electron
Density of Some Local Building Materials in Nakhon Pathom
Province

by Donlaporn Onta, Sirapong Klinhom, Wichita na Ayudhya and Keerati
Kirdsiri

10.15-10.30

SCI 10

Diversity of birds in Hlawga Park, Republic of the Union of Myanmar
by Aye Thant Zin, San San Myint, Myitzu Thinn Aung, Khun Aung Naing
Oo, Kajornsak Jaiyawat, Chanatip Vongpraramat and Pongsarun Junshum

10.30-10.45

SCI 11

High Antibacterial Activity under Visible Light of WO;-Doped TiO,
Thin Films
by Weerachai Sangchay and Phatcharee Phoempoon

10.45-11.00

SCI 12

Effects of CuO on Glass Prepared from Local Sand in Nakhon
Pathom Province

by Watcharin Rachniyom, Narong Sangwaranatee and Jakrapong
Kaewkhao




AMPAWA 2 (F1.10)
Session: Pure and Applied Science

11.00-11.15 SCI 13 A Negative Binomial-new Weighted Lindley Distribution for Count
Data and Its Application to hospitalized Patients with Diabetes at
Ratchaburi Hospital, Thailand

by Siriporn Samutwachirawong

11.15-11.30 SCI 14 Luminescence Properties of Sm** Tons doped Aluminium, Barium and
Phosphate Glasses

by N. Kiwsakunkarn, Jintana Poosanapong, Yaowaluk Tariwong,
Jakrapong Kaewkhao and Natthakridta Chanthima

11.30-11.45 SCI 15 Physical and Optical Study of Alkali and Alkaline Earth Metals Based
Phosphate Glasses
by M. Shoaib, N. Chanthima, G. Rooh and J. Kaewkhao

11.45-12.00 SCI 16 High Performance Properties of Multi-Walled Carbon Nanotubes and
Carbon Black in NR/SBR

by Phatcharee Phoempoon, Weerachai Sangchay, Lek Sikong, Kalyanee
Kooptanond and Orasa Patarapaiboolchai

AMPAWA 2 (F1.10)
Session: Medical Health Sciences and Laws

Session Chair: Dr.Orapun Medilogkul, Dr.Prasutr Thavornchaisit, Acting2, Lt.Pornchai Eiamsadthakul

Dec 28", 2017
Time Code Title

13.00 — 14.00 Keynote Dr.med.univ.Dr.rer.nat.Manfred Hartard and Mr. Dennis Bruns
Speaker Topic: "Vibration Therapy Machines"

14.00 - 15.00 Keynote Professor Dr.Grant A. Ramm
Speaker Topic: "The Liver Stem Cell Niche: Role in Inflammation,

Fibrogenesis and Regeneration in Chronic Liver Disease"
15.00 - 15.15 MED 1 Health Information Exposure, Health literacy and Health Promotion

Behavior of Undergraduate Students of Kasetsart University
by Chalermkwan Singhwee

15.15-15.30 MED 2 Influence of Astaxanthin on the Elicitation of Allergic Contact
Dermatitis to P-Phenylenediamine: A Pilot Study

by Suphattra Trakanwittayarak, Jitlada Meephansan, Supitchaya Thaiwat
and Suwimon Pootongkam

15.30-15.45 MED 3 Transitional health-risk factors and associated 8-year nationwide
incidence of hypertension in a Thai Cohort Study of 40,548 open
university students

by Prasutr Thawornchaisit

15.45-16.00 MED 4 Health-risk factors and 8-year incidence of kidney disease in
Thailand: prospective findings from a large national cohort study
by Prasutr Thawornchaisit

16.00 - 16.15 MED 5 Efficacy of combining fractional Carbon Dioxide laser and Silicone
Gel in the treatment of hypertrophic scars and keloids
by Thanakom Sukcharoen and Suparuj Lueangarun

16.15-16.30 MED 6 Effect of Calcipotriol on Uvb-Induced Mmp-9 In Human Skin: A Pilot
Study
by Sasipa Limpikirati, Jitlada Meephansan and Saranyoo Ponnikorn

16.30 - 16.45 MED 7 Clinical Status of Cerebral Palsy Patients Who used Cannabis Extract

in Daily Life: A Survey
by Orapun Metadilogkul




AMPAWA 2 (F1.10)

Session: Medical Health Sciences and Laws

Session Chair: Dr.Orapun Medilogkul, Dr.Prasutr Thavornchaisit, Acting2, Lt.Pornchai Eiamsadthakul

Dec 28", 2017
Time Code Title

16.45 - 17.00 MED 8§ Pain Reduction among Patients used Cannabis extract as Self-
Medication among Advanced Cancer Cases with Metastasis: A Survey
by Orapun Metadilogkul

17.00 - 17.15 MED 9 Fasting Blood Glucose of Diabetes Mellitus Patients Who used
Cannabis extract as Self-Medication: A Survey
by Orapun Metadilogkul

AMPAWA 3 (FI. 10)

Session: The Interdisciplinary Research

Session Chair: Prof.Dr.med.Yongyudh Vajaradul, Dr.Waret Veerasai, Assoc.Prof.Dr.Wongchan Wongkaew and
Asst.Prof.Dr.Lertsiri Bovornkitti

Dec 28", 2017
Time Code Title
13.00 - 14.00 Keynote Prof. Dr. med. Yongyudh Vajaradul
Speaker Topic: "The Interdisciplinary Research Methodology and Its
Necessity for Thailand 4.0 Strategy"
14.00 - 15.00 Keynote Prof.Dr.Warren Y. Brockelman
Speaker Topic: "Gibbons, forests, and climate change"
15.00 - 16.00 Keynote Dr. Supote Prasertsri
Speaker Topic: "Higher Education for Thailand 4.0"
16.00 - 16.15 ITR 1 Review of Indicators on Active Ageing towards Sustainable
Development in Thailand
by Meena Laiphrakpam and Sayam Aroonsrimorakot
16.15-16.30 ITR 4 Evaluation of Business Simulation Laboratory Project Business
Education Faculty of Management Science Nakhon Pathom Rajabhat
University
by Pattaraporn Puisuwan, Arisara Thaneerananon and Kanchanutch
Nualnisachol
16.30 - 16.45 ITR 5 The Strategic Planning Development for a Quality Active Ageing
by Rudchanok Sittivas
16.45-17.00 ITR 6 Buddhist Institute with Creation for the Elderly Well-being
Sustainable
by Sutthi Kabpila
17.00 - 17.15 ITR7 Local Herbs for Health Promotion: Grass Root Innovation C
by Poratip Chanchamsri
17.15-17.30 ITR 8 Legal Measures to Support Coastal Communities for Sustainable Self-
Governance in Global Climate Change
by Thitirat Itthimechai
17.30-17.45 ITR9 Property Management for Sustainable Livelihood of the Elderly
by Teerayuth Namkanisorn
17.45 - 18.00 ITR 10 Grassroots Innovations with Local Foods
by Suthangrat Saisuwan
18.00 - 18.15 ITR 11 Conflict Management between People and Forest Elephants according
to the King Bhumibol’s Science
by Somjate Ploychan




18.15-18.30 ITR 12 Community Welfare System for the Elderly
by Natthawut upatham

AMPAWA 3 (FI. 10)
Session: The Interdisciplinary Research

Session Chair: Prof.Dr.med.Yongyudh Vajaradul, Dr.Waret Veerasai, Assoc.Prof.Dr.Wongchan Wongkaew and
Asst.Prof.Dr.Lertsiri Bovornkitti

Dec 28", 2017
Time Code Title
18.30 - 18.45 ITR 13 Strategies for Adolescent Sexual Health Promotion based on
Feminism
by Sumitra Niamkan
18.45 - 19.00 ITR 14 Management of Coastal Fishing in the Thai-Cambodian Border for

Sustainable Development
by Piyavut Prasitthiwed

19.00 - 19.15 ITR 15 Environmental Education and Awareness among Students in India,
Japan and Thailand for Sustainable Development

by Meena Laiphrakpam, Sayam Aroonsrimorakot and Aribam Rama
Shanker

PLOY (FI. 11)
Session: Nursing

Session Chair: Asst.Prof.Dr.Hathaichanok Buajaroen, Asst.Prof.Dr.Pimsupa Shandanasotthi, Mrs. Natthaya
Cherngchalard Chooprom, Asst.Prof.Dr.Theeranan Wannasiri, Ms.Laarnie D.Esteban, Ms. Labmie Lynnette
Dematoque, Mrs. Ruffel Joy C. Manalo

Dec 28", 2017
Time Code Title
13.00 - 14.00 Keynote Associate Prof. Dr. Khanitta Nuntaboot
Speaker Topic: “Nursing Reform to promote Sustainable Development Goals”
14.00 - 14.15 NUR 1 Philippines’ Public Health Nursing at a Glance
by Laarnie D. Esteban
14.15 - 14.30 NUR 2 ASEAN Mutual Recognition Arrangement (MRA) on Nursing

Services: Philippine’s Challenges, Issues and Possible Way Forward
by Labmie Lynnette L. Dematoque

14.30 - 14.45 NUR 3 Factors Related to Initiation of Cigarette Smoking Behavior among
Secondary School Student in Nakhon Pathom Province

by Wanpen Waelveerakup, Malinee Jumnain and Prasinee
Suksatapornlerte

PLOY (FI. 11)
Session: Nursing

Session Chair: Asst.Prof.Dr.Hathaichanok Buajaroen, Asst.Prof.Dr.Pimsupa Shandanasotthi, Mrs. Natthaya
Cherngchalard Chooprom, Asst.Prof.Dr.Theeranan Wannasiri, Ms.Laarnie D.Esteban, Ms. Labmie Lynnette
Dematoque, Mrs. Ruffel Joy C. Manalo

Dec 29", 2017
Time Code Title
9.00 - 10.30 Keynote Prof. Dr.Shoichiro Hara
Speaker Topic: "Community Evidences to support Sustainable Development
Goals"
10.30 - 12.00 Keynote Prof. Dr. Masami Matsuda
Speaker Topic: ""Sustainable Development Goals in Community"




MORAKOT 1 (FI. 12)
Session: Water Engineering, Groundwater Hydrology and Environmental Science

Session Chair: Assoc.Prof. Tuantan Kitpaisalsakul, Asst.Prof.Dr.Phatcharasak Arlai and
Assoc.Prof.Dr.Sayam Aroonsrimorakot

Dec 28", 2017
Time Code Title
13.00 — 14.00 Keynote Prof. Dr. rer. nat. Manfred Koch
Speaker Topic: "The Impact of Climate Change on Streamflow and
Sustainable Water Resources Management"
14.00 — 14.15 WRE 1 Factors Affecting Performance of Standard Application and Indicator

for Greenhouse Gas Emission in Green Office, Thailand
by Sayam Aroonsrimorakot, Setrawut Phuynongpho and Supapan Athirot

14.15 - 14.30 WRE 2 The Potential Solutions of Water Resource Problem in Cisarua Sub-
District, Bogor, West Java, Indonesia
by M. Faisi Ikhwali and Titiek Ujianti Karunia

14.30 - 14.45 WRE 3 Multi-Objective Optimization for Flood Control Operation and
Electricity Production of Nam Ngum 1 and 2 Hydropower Plants
by Vilandone Keophila, Anucha Promwungkwa and Kanchit Ngamsanroaj

14.45 - 15.00 WRE 4 Effects of Light Intensity and Wind Velocity on the Evaporation Rate
of Saturated Soil Surface
by Tammasak Punsaensri and Watcharapong Tachajapong

15.00 - 15.15 WRE 5 Impacts of Climate Change on Irrigation Water Management by the
Bhumibol Dam in Thailand
by Tuantan Kitpaisalsakul

15.15-15.30 WRE 6 Application of the Tha-Chin River Model to early Flood Warning for
Community Areas in the Bang Rakam Municipality, Central Thailand
by Phatcharasak Arlai and Manfred Koch

MORAKOT 1 (F1.12)
Session: Computer and Information Technology

Session Chair: Dr.Supoj Hengpraprohm, Dr.Kairung Hengpraprohm, Dr.Worachet Uttha,
Dr.Pitiphol Pholpabu, Dr.Udsanee Pakdeetrakulwong, Suksawat Sae-lim

Dec 29", 2017

Time Code Title

9.00 - 10.00 Keynote Assoc. Prof. Dr. Thanachart Numnonda
Speaker Topic: "Big Data Technology to drive Digital Economy"

10.00 - 10.15 COM 1 Applying an Extremely Imbalanced Technique on Big Data: Case
Study of the Web Intrusion
by Kesinee Boonchuay, Sureerat Kaewkeeree and Youppadee Intasorn

10.15-10.30 COM 2 A Multi-agent Approach for Semantic Annotation of Source Code
Artefact

by Pornpit Wongthongtham, Udsanee Pakdeetrakulwong, Suksawat Sae-
Lim, Worachet Uttha, Sutarat Chaonafang, Suphitcha chanrueang, Supakit
Nakpomchin, Somkiat Chormuan

10.30-10.45 COM 3 Ontology-based Multi-agent Systems: An Overview of Existing
Approaches

by Pornpit Wongthongtham, Udsanee Pakdeetrakulwong, Suksawat Sae-
Lim, Atisak Chatcharoenporn

10.45-11.00 COM 4 Multi-language Communication Protocol Model Based on Conceptual
Spaces and Language Games
by Somjin Juntarajessadakorn, Vatinee Nuipian and Phayung Meesad




MORAKOT 1 (F1.12)

Session: Computer and Information Technology

Session Chair: Dr.Supoj Hengpraprohm, Dr.Kairung Hengpraprohm, Dr.Worachet Uttha,
Dr.Pitiphol Pholpabu, Dr.Udsanee Pakdeetrakulwong, Suksawat Sae-lim

Dec 29", 2017
Time Code Title

11.00-11.15 COM 5 Evaluation of Linux I/O Schedulers on SSD for HDFS
by Kritwara Rattanaopas, Sureerat Kaewkeeree, Sarapee Chunkaew and
Supawadee Mak-on

11.15-11.30 COM 6 Social Media Framework Incorporating Fuzzy Regression for
Affective Design: State-of-the-art, Challenges, and Opportunities
by Pratima Jain, Pornpit Wongthongtham, and Kit Yan Chan

11.30-11.45 COM 7 Service Measurement Tool for Internet Service Provider
by Somkiat Chormuan and Worachet Uttha

11.45-12.00 COM 8 Ontology for Economic Performance Indicators Based on Global
Reporting Initiative (GRI) G4
by Ilham S.Y. Yaldo and Udsanee Pakdeetrakulwong

MORAKOT 2 (FI. 12)

Session: Buddhism for Thailand 4.0

Session Chair: Assist.Prof.Dr.Warakorn Poonswat, Dr.Puvanart Keoplang, Dr. Nathacha Thamthanapaisan,

Mr.Yanapat Yodkaew
Dec 28", 2017
Time Code Title
13.00 — 14.00 Keynote Mr. Charles G. Lief
Speaker Topic: “Buddhism: Learning for Transform yourself, Transform the

World”

14.00 - 14.15 BUD 1 Buddhism 4.0 for the “Spiritual but Not Religious”
by Thomas A.C Weiser

14.15 - 14.30 BUD 2 Thai Buddhism 4.0: Transforming Buddhist Practices In-Depth,
Inward, and Beyond
by Christie Yu-Ling Chang

1430 - 14.45 BUD 3 Child Growth and Development
by Chutarat Sathirapanya

14.45 - 15.00 BUD 4 A Short History of Jin Nikaya in Thailand: Sociopolitical Perspective
by Bbhiksu Shih Yuande

15.00 - 15.15 BUD 5 Parents’ Hope for their Children with Special Needs
by Sermsap Vorapanya and Apison Parchanavon

15.15-15.30 BUD 6 Buddhist Approaches on Welfare for a Nation
by Ven. Pandava

1530-15.45 BUD 7 Theravada Buddhism and Tea in Blang Minority Ethnic
Identification: A Case Study of Laoman’e Hill Village in
Xishuangbanna, Yunnan
by Ven. Wen'en Yan

15.45-16.00 BUD 8§ Is the Mind NOT the Brain? What is the Comparison of Mental
Processing and the Computer?
by Chaiyen Ratnavijarn

16.00 - 16.15 BUD 9 The Buddhist Effective Method for Solutions of Kamaraga in the
Modern Societies
by Ven. Dharma Rakshit Bhikkhu

16.15-16.30 BUD 10 Sageliness Within and Kingliness Without: A Three-Dimensional
Mandala and an Emperor’s Mindfulness Practice
by Jingyu Huang




16.30 - 16.45 BUD 11 The Relationship between the 12 National Core Values Behaviors and
Ethical Behaviors of Students in Nakhon Pathom Rajabhat University

by Praepat Yodkaew

16.45 - 17.00 BUD 12 Buddhist CITTA Transformative Technology the Solution for the
Unsustainble Development
by Chaiyen Ratnavijarn

17.00 - 17.15 BUD 13 Happiness: Gimmick Buddhism for Thailand 4.0

by Natthacha Thamthanapaisarn

MORAKOT 2 (F1.12)
Session: Electrical Engineering and Technology

Session Chair: Assoc.Prof.Dr.Piya Kovintavewat and Assoc.Prof.Dr.Santi Koonkarnkhai

Dec 29", 2017
Time Code Title
09.00 - 09.15 EET 1 Effect of Weather Change on Hydrogen Production via Electrolysis

Powered by Photovoltaic System
by Rungchai Kaensako, Nawadee Srisiriwat and Anuchart Srisiriwat

09.15 - 09.30 EET 2 Power Loss Comparison of Pulse Width Modulation Techniques
Based on Space Vector Method by MATLAB/SIMULINK
by Kanitphan Boonsomchuae and Satean Tunyasrirut

09.30 - 09.45 EET 3 Application of Artificial Neural Networks for the Wind Power
Prediction in Nakhon Pathom
by Bopit Chainok

09.45 - 10.00 EET 4 Design of Decentralized PID Controller with Root Locus Method

based on Inverted Decoupling for TITO System
by Chananchai Wutthithanyawat, and Santi Wangnipparnto

10.00 - 10.15 EET 5 Investigating Electric Vehicle (EV) Charging Station Locations for
Agartala, India
by Somudeep Bhattacharjee Saima Batool, hampa Nandi and Udsanee
Pakdeetrakulwong
PAITOON (F1.33)

Session: Humanities and Social Sciences

Session Chair: Prof.Dr.Budsaba Kanoksilapatham, Assoc.Prof.Sita Yiemkuntttavorn,

Assoc.Prof.Singhanat Nomnian, Asst.Prof.Dr.Pragasit Sitthitikul, Asst.Prof.Dr.Usa Noytim,
Asst.Prof.Dr.Kamonpan Boonkit, Asst.Prof.Dr.Piyaporn Tunneekul, Ms.Duangjit Sukhapabsuk, Mr.Surachai Yusuk,
Mr.Nupong Phusri

Dec 28", 2017
Time Code Title
13.00 - 13.15 HUM 1 The Impact of Perceived Transformational Leadership on Perceived

Employee Creativity in Orchid Farming in Nakhon Pathom Province
by Panyindee Janjirapon, Hirannapat Minmantra and Thong-oon Woraya

13.15-13.30 HUM 2 Determinants of Happiness in a Multicultural Setting: A Case of
Chana district, Songkhla province, Thailand
by Nurainee Jangoe, Sarawuth Chesoh and Apiradee Lim

13.30-13.45 HUM 3 The Comparative Study of Logistics Cost Structure for Farmers’
Siamese Fighting Fish

by Hirannapat Minmantra, Sukcharoenpong Sompon and
Ditsathaporncharoen Santi

13.45 - 14.00 HUM 4 A study on the Psycho-Social Disturbance of Children who are
exposed to Domestic Violence in South Korea
by Misook Cho




PAITOON (FL.33)
Session: Humanities and Social Sciences

Session Chair: Prof.Dr.Budsaba Kanoksilapatham, Assoc.Prof.Sita Yiemkuntttavorn,

Assoc.Prof.Singhanat Nomnian, Asst.Prof.Dr.Pragasit Sitthitikul, Asst.Prof.Dr.Usa Noytim,
Asst.Prof.Dr.Kamonpan Boonkit, Asst.Prof.Dr.Piyaporn Tunneekul, Ms.Duangjit Sukhapabsuk, Mr.Surachai Yusuk,
Mr.Nupong Phusri

Dec 28", 2017
Time Code Title
14.00 - 14.15 HUM 5 Developing Intrinsic Reward System in Digital Era of Chandrakasem
Rajabhat University: Discursive Practice to Social Reproduction
by Chonticha Tippratum
14.15 - 14.30 HUM 6 Lifestyles of Gen Y Men Consumer that Influenced the Loyalty of
Fashion Products in Thailand
by Thatchavong Julsawat, Sutasinee Siripokapiroma
14.30 - 14.45 HUM 7 The Effectiveness of Public Policy Implementation for the Repayment
Management Model to Student Loans Fund
by Opad Meechao
PAITOON (F1.33)

Session: Humanities and Social Sciences

Session Chair: Prof.Dr.Budsaba Kanoksilapatham, Assoc.Prof.Sita Yiemkuntttavorn,

Assoc.Prof.Singhanat Nomnian, Asst.Prof.Dr.Pragasit Sitthitikul, Asst.Prof.Dr.Usa Noytim,
Asst.Prof.Dr.Kamonpan Boonkit, Asst.Prof.Dr.Piyaporn Tunneekul, Ms.Duangjit Sukhapabsuk, Mr.Surachai Yusuk,
Mr.Nupong Phusri

Dec 29", 2017
Time Code Title
09.00 - 09.15 HUM 8§ Reticent Factors of Thai EFL Students: a Case Study of
Undergraduate Students in Faculty of Education, Phuket Rajabhat
University

by Thanawan Kongkaw, Salaiya Hankhiew, Pratchaya Chuayjaroen,
Sofiya Che-ousen, and Yawahir Dolah

09.15 - 09.30 HUM 9 Service Areas of Social Studies Program, Faculty of Humanities and
Social Sciences, Nakhon Pathom Rajabhat University
by Jittrapon Soontorn

09.30 - 09.45 HUM 10 Relationships between Accounting Practices and Financial Strengths
of SMEs: Reflections from Financial and Accounting Experts
by Supanee Injun

09.45 - 10.00 HUM 11 The Academic and Vocational Service Model of Institute Vocational
Education of Bangkok in Thailand
by Chantana Potikruprasert, Pariyaporn Tungkunanan

10.00 - 10.15 HUM 12 The Path Analysis of Factors Affecting Decision Making Behavior and
Work Behavior of Employees in Large Sub-district Administrative
Organization in Udon Thani Province, Thailand

by Khanisara Thanyasunthornsakun, Sawitree Boonmee, Rachata
Suansawat and Pariyakron Wunnakeeree

10.15-10.30 HUM 13 Factors Affecting the Organizational Engagement of Employees of the
Bank for Agriculture and Agricultural Cooperatives (BAAC), Udon
Thani Province

by Rachata Suansawat, KhanisaraThanyasunthornsakun, Sawitree
Boonmee and Mathurin Kaewsangon

10.30-10.45 HUM 14 The Effects of ZPD Based Scaffolding Techniques on Reading
Comprehension of Thai University Students
by Surachai Yusuk




Poster Presentation Program



PETCH PAILIN ROOM (F1.11)
Session: Pure and Applied Science

Session Chair: Assoc. Prof. Dr. Jakrapong Kaewkhao, Dr. Patarawagee Yasaka and Dr. Kitipun Boon-in

Dec 29™ 2017

Time Code Title
SCI1P Diversity of Culinary Herbs and Ethnobotany in Hlawga Wildlife
Park, Yangon City, Republic of the Union of Myanmar
by Peangjai Jianwitchayakul, Soe Soe Aung, Thanda Aye, Mya Zarli, Aye
Aye Mu and Zin Mar Myint
10.00 - 10.15 - — -
SCI2 P Comparison of Radiation Interaction of Clay and Autoclaved Aerated

Concrete Bricks for Radiation Shielding Properties
by Kittipong Siengsanoh, Pruittipol Limkitjaroenporn and Jakrapong
Kaewkhao

PETCH PAILIN ROOM (FL.11)
Session: Medical Health Sciences and Laws

Session Chair: Dr. Orapun Metadilogkul, Dr. Prasutr Thavornchaisit and Mr. Pornchai Eiamsettakul

Dec 2812017

Time

Code

Title

15.00 - 15.15

MED 1P

Stress Relieving of Thai Traditional Medicine Students by using Thai
Traditional Medicine

by Pitchayapa Attanoruk, Pitchayapha Inphrom, Jatuporn Panusnothai,
Nantiya Manhmay and Sittipong Pornprasit.

MED 2 P

Factors Related to Mosquito-Borne Diseases in China-Laos Border
Areas: Results from Multiple Correspondence Analysis

by Chao Wu, Hongning Zhou Jun Zhao, Xiaofang Guo, Quan Lv, Hongbin
Li, Edward B McNeil and Virasakdi Chongsuvivatwong

MED 3 P

Formulation an Analgesic Spray Containing Cleome viscosa L. crude
Extract

by Peerasa Ariyavechakul, Pilanthana Lertsatitthanakorn, Kongtana
Trakarnsanga and Thien Thiraworawong4

MED 5 P

Antibacterial Activity of Rafflesia kerrii Meijer Extracts against
Hospital Isolates of Methicillin-Resistant Staphylococcus Aureus
(MRSA)

by Pitsanee Wichantuk, Pornphan Diraphat, Fuangfa Utrarachkij, Marut
Tangwattanachuleeporn and Chakrit Hirunpetcharat

MED 6 P

Effect of Methotrexate on Interleukin-36y serum levels in psoriasis: A
pilot study
by Attawut Limsaengrat, Jitlada Meephansan and Achara Phumyen

MED 7 P

Stability Study of Prasaplai Capsule used for Clinical Efficacy Study
in Postpartum Rehabilitation in Bang Pa In Hospital,

Phra Nakhon Si Ayutthaya

by Chaisak Thanonkaew1, Lertchai Jitsacree, Suwanna Pahusachalak,
Suthima Sukreeket, Jiraporn Muangpran, Supaporn Pornpinatepong,
Bunleu Sungthong and Pilanthana Lertsatitthanakorn




PETCH PAILIN ROOM (FL. 11)

Session: Nursing

Session Chair: Assist. Prof. Dr. Hathaichanok Buajaroen, Assist. Prof. Dr.Pimsupa Shandanasotthi,
Mrs. Natthaya Cherngchalard Chooprom, Asst.Prof.Dr. Theeranan Wannasiri, Ms.Laarnie D. Esteban,
Ms.Labmie Lynnette Dematoque, Mrs. Ruffel Joy C. Manalo

Dec 28", 2017

Time

Code

Title

15.00 - 15.15

NUR 1P

Health Literacy of Cambodian Transnational Workers in
Nakhon Ratchasima Province via Social Media Online

by Dussadee Triyawong, Chatthong Jarupisitpaiboon, Nattineeporn
Chantaranothai, Narumon Premmasawat and Areerat Pesungnoen

NUR2P

The Effect of Empowerment Program on Self-Care Behaviour of
Elderly People with Hypertension at Nakhon Ratchasima Province,
Thailand

by Kornkan Phuengnam RN, M.N.S and Watcharee Sangsai RN, M.N.S

15.00 - 15.15

NUR3P

Effects of Education to prevent Non-Communicable Diseases by using
KORAT Song on the Knowledge and Self-Care Behaviors among
Adults

by Kanyapat Niyomsat, Chatchai Daengdi ,Kornkanok Kabkhoontod,
Kawinna Kaeophimai, Jugkapan Wanpugdee, Jutamas Saichan, Supaporn
Chobsa-ard and Supawan Pongpanna

NUR 4 P

The Humanized Care Behaviors among Nursing Students Studying at
Boromarajonani Nursing College, Thailand
by Thassanee Thipsungnoen, and Praphaphorn Suemram

PETCH PAILIN ROOM (FL.11)
Session: Humanities and Social Sciences

Session Chair: Assist. Prof. Dr. Budsaba Kanoksilapatham, Assoc. Prof Dr. Sita Yiemkuntitavorn, Assoc. Prof. Dr.
Singhanat Nomnian, Assist. Prof. Dr. Pragasit Sitthitikul, Assist. Prof. Dr. Usa Noytim, Assist. Prof. Dr. Kamonpan
Boonkit, Assist. Prof. Dr. Piyaporn Tunneekul, Ms. Duangjit Sukhapabsuk, Mr. Surachai Yusuk and Mr. Nupong

Phusri
Dec 28" 2017
Time Code Title
HUM 1P Work Motivation of Myanmar Workers in the Food Processing
Factory: Case Study of Kasemchai Farm Group Co., Ltd.
by Bencharat Buengboran, Assanee Piancharoenwong and Wisit
Rittiboonchai.
HUM 2P Factors Affecting Work Efficiency of Employees of Nong Pho
Ratchaburi Dairy Co-operative Limited (Under the Royal Patronage)
by Phuthai Saengchan, Darin Photangtham and Wisit Rittiboonchai.
HUM 3 P The philosophy of sufficiency economy to happiness in the work of the
staff in Bangkok
15.00 - 15.15 by Wisit Rittiboonchai.
HUM 4 P Factors Affecting Employee good organizational Behavior Thai Sugar

Industry Co., Ltd.
by Saowaluk Phetpankan, Wisit Rittiboonchai, Surasaeck Phonghanyudh
and Kaewta Poopatanapong.




PETCH PAILIN ROOM (FL.11)
Session: Humanities and Social Sciences

Session Chair: Assist. Prof. Dr. Budsaba Kanoksilapatham, Assoc. Prof Dr. Sita Yiemkuntitavorn, Assoc. Prof. Dr.
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Flood Disasters and their Mitigation in the Wake of Climate Change
with a Focus on Thailand Case Studies

M. Koch"”

'Department of Geotechnology and Geohydraulics, University of Kassel, Germany
Abstract

Floods belong to the class of so-called hydrological disasters that include, in addition, landslides and extreme
ocean waves. As such they are largely triggered by extreme meteorological/climatic events which includes storms
and tropical cyclones, and on the other extreme, droughts and extreme temperatures. Because of these different
possible origins of floods, it is of no surprise that recent climate change across the world has - and may have more so
in the future - noticeable effects on the occurrence of floods, however, depending much on the locality of the region.
Notwithstanding of numerous climate research studies carried out over recent years which unequivocally predict
large temperature increase across the globe over the 21" century, the alterations of regional rainfall pattern to a more
extreme behavior, which eventually would lead to more and stronger flood events, is less clear and continues to be
an ongoing topic of discussion and research. Thus, although increasing temperatures are likely to lead to
increasing precipitation, the effects on extreme storms are less clear. The situation is more straightforward for low-
lying coastal areas, as rising sea levels in the wake of climate change will irrevocably lead to higher flood stages
there.

Specifically, the year 2017, now coming to an end, has seen some huge flood disasters in various regions of the
world, i.e. in Texas and Florida, both triggered by hurricanes (Harvey and Irma, respectively), South Asia
(India and Bangladesh) and Southeast Asia (Malaysia, Thailand) , triggered here by extended seasonal Monsum
precipitation which turned out to be stronger than normal. Indeed, as far as Southeast Asia, i.e. Thailand, is
concerned, flood events appear to have been more numerous over the last few years. Again, whether this is a another
manifestation of climate change in the region, or just a consequence of some intermittent multi-annual or decadal
variability of well-known pacific atmospheric/oceanic indices, i.e. ENSO / El Nino-SST, which are known to
strongly affect the seasonal weather pattern in the circum-pacific coastal regions, is still a matter of debate. In fact,
studies of the author show indeed strong correlative seasonally delayed tele-connections between ENSO / El Nino
indices and Thailand’s local weather pattern.

As large flood disasters cause huge economic losses, let alone losses of lives, - and weather extremes are
impossible to be stopped or controlled -, flood mitigation or flood control becomes an urgent necessary for all
stakeholders involved. In the short term, early warning systems including improved weather- and/or tropical storm
track prediction, may be helpful to, at least, save human damages from subsequent flood events. However, for a
successful long-term flood mitigation, an integrated flood management or control is necessary, which includes the
preparation of flood-prone areal maps through observations or hydraulic modeling, reservation of flood diversion
areas, construction of levees, and in central Thailand river basins, appropriate water management in the upstream
reservoir/dams. Last, but not to the least, overland runoff processes should be slowed down by environmentally
friendly land-use management, such as reforestation of denuded lands, or at least the cease of deforestation
activities, as they have been ongoing in many natural scenic landscapes and national parks of Thailand over the last
decades.

Keywords: Floods, climate change, extreme events, storms, hemispheric atmospheric/ocean indices, ENSO, flood
mitigation, hydraulic modeling

* Corresponding author; e-mail: kochm@uni-kassel.de
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Peaceful and Nonviolent Societies as a Sustainable Development Goal 16

Ingrida Grigaityté"" and Hasan Habes'

1Peace, Mediation & Conflict Research, Faculty of Education and Welfare Studies,
Abo Akademi University, Strangatan 2, 65100, Vaasa, Finland

Abstract

In the light of the UN Sustainable Development Goals, there is a growing need for approaches, tools,
policies and practical solutions for peaceful, just and strong societies in today’s multicultural community. This
paper describes a model of a peaceful society within the Nérpes community in Finland by employing
ethnographic participant observations and semi-structured interviews. In 2016, the ethnographic data were
gathered during different occasions via the acquaintance networks and seven interviews were conducted with
the experts of the areas of interest for the purpose of this research. The Nérpes Model comprehends five
elements; (1) the ethnic identities of the Narpes inhabitants, (2) the values of the Nérpes society, (3) Narpesians’
relation to the foreign cultures, (4) socioeconomic equality and stability, and (5) tight interaction among
different sectors and institutions. This holistic Nérpes approach reveals that promotion of peace and justice
along with apprise of peoples’ identities and values, positive interaction among different ethnic groups, and
creation of effective and accountable institutions can make the world to be a better place. It is possible to have a
peaceful and nonviolent society as in the example of Nérpes model. Although Nirpes is a small-scale
community, the approach to achieve peace, justice and strong institution can be applied to broader societies to
fulfill the challenges of extremely multicultural communities. Thus, the SDG 16 is one of the global goals,
which is possible to reach worldwide by 2030, if the action is taken now.

Keywords: Peaceful Societies, Nonviolent Societies, Néarpes model, The UN Sustainable Development Goals.

1. Introduction

The official end of the Millennium Development Goals in 2015 brings the world to the new era of the
Sustainable Development Goals (SDGs) [1]. With the SDGs, the implementation of the goals become universal
since the goals focus not only on the developing countries, but also on the developed countries to take action to
provide a sustainable planet for the future generations. In order to end poverty, protect the planet, and assure
people living in peace and prosperity, these 17 goals are adopted by the countries having priorities on climate
change, economic inequality, sustainable consumptions, innovations, and peace and justice [2].

Although all 17 goals have different aims and targets, they are all interconnected. In order to reach the
targets set out in the SDGs, the fundamental issue is to work on the goals collectively and interdependently. In
this respect, not only governments but also private sectors, civil societies and citizens need to work together in
order to achieve the SDGs.

Turning plans into actions and promises into reality as foreseen in the SDGs is not something that
impossible to achieve, if all nations work together collaboratively. Authors of this paper focus on the SDG 16,
which is promoting peace and justice with building effective and transparent institutions. This aims to create
peaceful, nonviolent and sustainable societies. In this regard, the unique case of Nirpes, an exceptionally
peaceful community on the west coast of Finland, can be seen as an example of how to implement these goals in
practice. For that reason, Nérpes as a model of peaceful society that is achieving Goal 16 in the SDGs will be
discussed in this paper

Narpes is a small Swedish-speaking town in South Ostrobothnia region that became well-known for its
peacefulness, multiculturalism, successful integration and cohesion among the inhabitants, and very low levels
of violence and crime. In 2016, approximately thirty-five different nationalities (11% of all population), with
over fifteen spoken languages, reside within a community of 9387 inhabitants [3]. However, foreign population
is not exactly presented in the statistical database. First, only those persons that have an A-status for staying in
the country are officially registered. Second, people that acquired Finnish passports are totaled as Finnish
nationals [4].

* Corresponding author; e-mail: igrigait@abo.fi
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Table 1: Nirpes Population Based on the Language Background

o Swedish
Total Finnish speakers Other languages
speakers
9387 523 7747 1117
Men 4750 210 3951 589
Women 4637 313 3796 528

Beside the metropolitan cities, Narpes was the first community that received refugees in Finland [5]. In
1988, the first Vietnamese came; in 1992, the first Bosnians arrived, in 2004 followed by labor immigration
from the other Balkan countries, Eastern Europe, Central America, and in 2014 refugees from Sudan [6]. During
the past year, fluctuating number of the asylum seekers and refugees from mainly Middle East reside in Nérpes
[71.[8]-

Based on the collected statistics from the year 2010 to 2013, out of the 304 municipalities, Narpes was
ranked the 11th safest place to live in Finland [9]. In 1995, the only case of homicide since 1980 took place. It
was an incident caused due to the jealousy and drinking problems when a husband murdered his wife. Between
the year 2000 and 2015 July, only 23 aggravated assaults were recorded [10]. Néarpesians themselves feel safe in
this community and are not afraid to walk in the streets in the dark. Local people say that it is quite and safe in
Nirpes; “our children can go to and from school unaccompanied and play safely in the parks and close by the
forests”. At the moment, Nérpes municipality does not have any police station. For couple of years, a police
establishment in Narpes was operating twice a week as a service station, which was totally closed in the
beginning of 2016 [11],[12]. In addition, recent research that looked at a drug use for the depression, need for
child protection, allowances given due to the sickness, and crimes influenced by alcohol or drugs found out that
out of 317 municipalities, Nérpes is the Sth happiest municipality in Finland [13].

2. Materials and Method

In order to get the insights on the social relations between the locals and immigrants of Narpes as well
as to understand the work of institutions, two complementary methodologies were employed: ethnographic
participant observations and semi-structured interviews.

Ethnographic participant observations have been conducted since 2016. The data related to Nérpes
culture, its peacefulness, and Narpesians’ nonviolent behavior have been gathered andrecorded, by talking with
people on daily basis, and by going on the visits and attending social gatherings. Thus, it has been a possibility
to conduct ethnographic observations on different occasions via the acquaintance networks. These observations
were recorded on a paper in a notebook providing a commentary on the happening, interactions, and behavior of
the observed people.

In 2016, semi-structured interviews were carried out with seven participants. These participants were
selected via acquaintance networks based on their knowledge and familiarity of interest areas of a researcher; a
56-year-old lady that works as an integration coordinator of a Welcome office, a 74-year-old chairwoman of
Nérpesnejdens fredsforening [Nérpes Peace Civil Society], a 37-year-old chairwoman of Ljusets kvinnor
[Women of Light CSO], a 77-year-old man that worked as a primary school teacher with the first Vietnamese
and Bosnian refugee kids, a 33-year-old service lady at the local employment office, a 46-year-old language and
culture teacher at the local Adult Education Center, and a 27-year-old lady working as a Islam religion teacher at
the local high school. Emerging themes for the interviews focused on the social cohesion, daily lives, integration
processes within the community, people's behavior, and culture of a Nérpes society. Prior to the interview
session, interviewees were informed about the topics of the interview, rights of an interviewee, usage of the
material, practical issues related to the interview session and so forth. One interview took place at the
respondent’s workplace and the remaining five at the respondents’ homes. Interviews were conducted in
Swedish and approximately took one hour. The interviews were audio recorded, indexed by general topic, and
transcribed into electronic form using a word processor.
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3. Results and Discussion

The Néarpes model comprehends the five following components: (1) the ethnic identities of the Narpes
inhabitants, (2) the values of the Nirpes society, (3) Nirpesians’ relation to the foreign cultures, (4)
socioeconomic equality and stability, and (5) tight interaction among different sectors and institutions.

Figure 1: Niarpes Model

The ethnic Identities of
the N&rpes inhabitants

Tight interaction among
different sectors and
institutions

The values of the
Marpes society

Socioeconomic equality N&rpesians’ relation to
and stability in Narpes the foreign cultures

The ethnic identities of the Nirpes inhabitants

In Finland, Swedish community faces culture survival challenges but yet people of Nérpes are proud of
their strong unique culture deriving from the local traditions and traditions brought up by the immigrants.
Nérpesians themselves are not true Finns or Swedes and they cannot either be purely classified under the
Swedish-speaking Finn culture either due to their strong Swedish dialect or due to a great mix of cultures
residing with the community.

Nérpesians are a minority within the minority Swedish population among the major Finnish population.
They know how it feels to be an ethnic minority within the major culture and so it is relatively easy to
sympathise with the town foreigners. Especially, the younger Nérpesian generation are more open to the
diversity and has more willingness to create cross-cutting ties among the locals and foreigners. They tend to be
less religious than their parents, they have received degrees of higher education, they have experienced working
or studying abroad, and their background is a rich blend of various cultures. It is a growing phenomenon that
while growing up, a child speaks three or four languages as well as encounters traditions and behavior patterns
of several ethnic groups. For instance, a mother speaks Swedish to a child, a father speaks Dutch, between each
other parents speak English, and a child is attending Finnish speaking school. This creation of multicultural
identities have been present in Néarpes for several decades, and it is one of the factors contributing to
Nérpesians’ pragmatic openness towards the other ethnic groups.

The values of the Niirpes society

The old Nérpesian values owe to both, Swedish and Finnish cultures. The main characteristic of the
Finns is their sameness; they do not like to stand out from the crowd and they mode of dress is very similar to
everyone else’s. Finns do not celebrate their achievements since it would be seen as bragging. They are naturally
reserved, especially towards the chatty foreigners, and are likely to seem very formal and aloof. Meanwhile
Swedes, are open-minded, social, and chatty in contrast to the Finns. Swedes value personal equality, they are
liberal even though they are moderate and do live their cultural lives based on traditions, stability, and customs.
In both cultures, there is a relative absence of social barriers — no class distinctions in education and everyday
social life that minimize the gaps between the racial, social, or class superiority. Little town of Nérpes, when
compared to Scandinavia, has long and extensive experience of immigration, which brought up an equal society
based on diversity. One of the local teachers says that “we all can be equal even though we all cannot be the
same”. Nérpesians value people and the strongest values noticed within their community are honesty, equality,
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humbleness, modesty, privacy, calmness, directness, and integrity. Also, it is very important to obey the rules,
which is also their moral and ethical code. Immigrants of Nérpes see locals as civilized, calm, independent,
autonomous, and silent people. But if they overcome embarrassment speaking out loudly in public, then they say
what they mean and mean what they say. Immigrant people of the Nirpes community often say that Finns can
be shy as well as suspicious towards the strangers but they are very honest and loyal once you make friends with
them.

Nirpesians’relation to the foreign cultures

Nirpes people’s relation to the foreign culture has much to do with about a century long embedded
tradition of emigration and immigration. The first migration wave to the US took place in the beginning of the
20th century and during the 1960s and 1970s people migrated for the employment and education opportunities
to Sweden, other Nordic countries, and bilingual towns in Finland. When it comes to immigration to the town of
Narpes, it has a 29-year-long tradition of integration. In 1988, Niarpes was the first Swedish-speaking
municipality in Finland that received quota refugees from Vietnam followed by the Balkan countries. Later on,
employment based migration from the Baltic countries, Russia, Ukraine, Belarus, Poland, Ecuador, and the
Netherlands, just to name view, took place. Thus, marriage based migration brought to town people with Thai,
Moroccan, or Slavic backgrounds. At the moment, Nérpes municipality is offering resident places to the current
quota refugees and asylum seekers. This exchange of interaction between locals and foreigners keeps on
continuing. Today, it is relevantly easy for the immigrants to come to Nérpes since they already have family
members or friends who explored the town before them; they already know what to expect and thus, a new-
comer does not have to feel alone or lonely since there are others who have similar cultural background and
reasons for immigrating. Occasionally, locals and foreigners might be xenophobic, however, this does not last
long since within the small scale community as Nérpes is, people get to know each other fast, they interact daily,
and so differences start to be seen as advantages for shaping a multicultural community.

Socioeconomic equality and stability in Nérpes

Finns and people from the Ostrobothnia region are known as hardworking and have deep-rooted

entrepreneurial skills. This is shown in the high levels of work sufficiency and low levels of unemployment (4%
unemployment), lowest in the country (13% in all Finland) [14].
In Nirpes, economic situation started to progress during the past decades. During the middle of the twentieth
century a large proportion of the working age Nérpesians emigrated leading to unbalanced age structure. In the
beginning of the twentieth first century, there was a big need for a labor force, therefore, immigration from
abroad successfully met labor demands. At the moment, labor immigration is more intense than it has been ten
years ago and this balances widespread emigration, especially among the youth, due to which labor needs within
the sectors of agriculture, healthcare, and metal industries had emerged. These labor immigrants become
employed taxpayers that occupy vacant and create new working places as well as they inspire and develop
entrepreneurship. Since labor force has increased, entrepreneurs were also able to expand their businesses. Small
family-based firms became well-developed companies.

Education, which is a big part of successful integration planning, also gave opportunity to town
foreigners to become well-known entrepreneurs, politicians, restaurant owners, photographers, academics, and
respected people not only in Nérpes but also elsewhere. Immigrants agree that steady income and education is
an important factor for their well-being, life quality as well as it allows them to plan their own economy and the
future. This financial security also allows raising children that has opportunities to free education, healthcare,
and a future in Nérpes. Narpes municipality pays a great attention to education for both, adults and children.
Immigrant adults can participate in language and culture courses and for immigrant children there are arranged
lecturing in native language that could strengthen multicultural identity and create functional bilingualism. This
positive inflow of international migration that balanced age structure allowed Narpes to become a transparent
society that has transformed from emigration to immigration rural countryside.

Tight interaction among different sectors and institutions

People from Nérpes region are known to be as self-assertive and noblest. Day to day life affairs are
handled in a tight, smooth, and client oriented manner through dialogue and communication. Within the small
scale community such Nérpes, errands are fixed based on a close communication between the community
inhabitants, immigrants, companies, authorities, and the third sector. For instance, employers actively facilitate
integration, employment office or social care services relatively easily can direct people to acquire suitable
housing or schooling. People are usually aware of happenings within the community and they are quick to react
to any potential problems, issues, and needs. It is relatively easy to communicate and solve problems in a small
town with people you know, and so a positive circle of successful actions that manage diversity are created. A

SDG | 5



The 2" International Conference of Multidisciplinary Approaches on UN Sustainable Development Goals (UNSDGs) |

Bangkok Thailand | 28-29 December 2017

work of a third sector, which is various CSOs, associations, non-profit organizations, and clubs means a lot to
Nérpes community and their identity. In Néarpes, there are 108 registered associations and their networks are
connected to traditions, native regions, cultural manifestations and language, as well as they provide a great
number of meeting places, which is especially important to the minority. The life of a third sector also has an
immense meaning in creating more coherent and interdependent society; it keeps people of different ages and
cultural backgrounds active and interactive and it improves relationships and communication within and among
Nérpes inhabitants.

4. Conclusion

There are many challenges and threats in achieving the targeted UN Global Goals worldwide.
However, in the light of our case study, the Nérpes model exhibits possibilities for peaceful, inclusive, and
nonviolent societies in today’s diverse world. This paper presents a holistic example, Néarpes model, which is a
successful approach to implement the SDG 16 within the small-scale Swedish community in the Finnish
context. In this particular case, there are five components, which complement each other to create peaceful,
inclusive, and harmonic environment for Nérpes inhabitants. If this model to be applied in Finland or elsewhere
in the world, the following should be considered; (1) there should be a support for creation of multicultural
identities in order to have a prejudice free generation; (2) the values of Nérpes inhabitants are welcoming, and
so long there is a mutual respect in the society, there can be a presence of positive circles of interactions; (3)
exposure to the foreign cultures through migration in the forms of labor, education, or marriage allow people to
relate and understand the conditions of others; (4) providing free education and equal working opportunities for
all, allow people feel secure to have a positive future; (5) close communication and cooperation within different
sectors and institutions allow constructive dialogue creation among the inhabitants to keep them interdependent
and solve their daily concerns peacefully. This Nérpes model can be used as an example to form more peaceful,
inclusive and violence-free social structures within not only the small-scale communities, but also in broader
parts of the world.
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Abstract

UNESCO Global Geopark model is a new management tool for communities to manage heritages
effectively and sustainably. It is one of the best practices on sustainable development regarding to protect and
promote international value on geological sites. It aims to empower local communities to balance and raise
awareness on how to use their heritages sustainably for the next generation. It is best management tools for local
administrative organization to lead by example and manage the area from the bottom up. Instilling the locals to
care and share their heritages through public education. ‘Geo’ part of Geopark recognized as everything that
mother earth and our forefather have given us including geology, biodiversity, history, cultural heritages,
intangible assets such as custom, belief, myths, and traditions. Geopark has been recognized by UNESCO since
2015 after 24 years of establishment. It is a part of International Geoscience and Geopark program (IGGP) as a
new tools for balancing between the conservation of natural heritage, education, infrastructures and sustainable
development of socio-economy. In 2017, there are 127 UNESCO Global Geoparks from 35 countries
worldwide. UNESCO Global Geoparks support 8 Sustainable Development Goals of the United Nations 2030
Agenda for Sustainable Development especially for people, and planet. Thailand started the project on geopark
since 2013 by learning from the Statutes and Operational Guidelines of the UNESCO Global Geopark and
international experts. Satun Geopark is the 1* National Geopark with approved and nominated by Thailand’s
cabinet to apply for UNESCO Global Geopark through Thai National Commission for UNESCO since 2016. It
located in Southern Thailand. It has strongly supported and collaborated by many stakeholders and strategic
partners including local and central organizations. After establishing geopark, new concept of tourism — geotourism
has created. Communities get new opportunities such as extra income, job creation, infrastructures, new local
products which related to geology and natural resources. The Petra Islands National park has new model of
mutually beneficial collaboration with local communities. Local schools have materials and program for
students’ outdoor learning. They can better understand their place and heritages especially fossils and geology.
Nowaday, Satun Aspiring UNESCO Global Geopark has been known as Fossil Land. It is 1 of 18 submitted
applications by Member States for the nominations of UNESCO Global Geoparks. Application dossier of Satun
Aspiring  UNESCO Global Geopark already passed the desktop evaluation, field evaluation and
recommendations on applications by the UNESCO Global Geoparks Council since September 2017. The final
decision by the Executive Board of UNESCO will be decided during its spring session.

Keywords: Geopark, Sustainable Development, UNESCO Global Geoparks, Satun Geopark, Thailand Geopark

1. Introduction

Geopark is one of the best sustainable development tool for protection and promotion of geological
heritages internationally by local communities involvement. Geopark concept was introduced through a global
network since 1991. It took 24 years until the International Geoscience and Geoparks Programme (IGGP) was
approved as a programme of UNESCO on 17 November 2015. This program comprises the International
Geoscience Programme (IGCP) and the UNESCO Global Geoparks aims to promote sites of international
geological value on the basis of local sustainable development. In 2017, there are 127 UNESCO Global
Geoparks in 35 countries, varying in size from 57 to 12,884 km?. [1] There are 49 UNESCO Global Geoparks
from 6 countries in Asia-Pacific Geoapark Network (APGN) including 35 areas in People Republic of China, 8
areas in Japan, 2 areas in Indonesia, 2 areas in Republic of Korea, 1 area in Vietnam and 1 area in Malaysia.[2]

* Corresponding author; e-mail: pakkaporn_sin@vu.ac.th
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The United Nations Educational, Scientific and Cultural Organization (UNESCO) defines UNESCO
Global Geoparks as “A single, unified geographical areas where sites and landscapes of international geological
significance are managed with a holistic concept of protection, education and sustainable development”. [3]
Many people confuse about “Geo” which is part of Geopark. It does not mean geology but it came from Greek
word. Mc Keever explained that “Geo” refers to ‘Gaia’- Earth itself, and everything that Earth has given us and
every way it has shaped us including geodiversity, biodiversity, cultural diversity and even the diversity of our
intangible heritage are so intimately linked.” [4] Komoo and Patzak added some details that “the geopark
concept is defined as one of the sustainable development tools that can ensure balance between three main
elements, namely : conservation of heritage resources; development of tourism and infrastructure; and
enhancement of local participation and socio-economic development”.[5]

The Geopark concept was implemented in Thailand by the Department of Mineral Resources since
2014. Satun province accepted geopark as the tool for sustainable development of the area and established the
new aspiring geopark, namely Satun Aspiring Geopark. By the strongly supported of many stakeholders and
partnerships including ; local communities, travel agencies, restaurants, hotels, local communities enterprises,
schools, community college, universities, provincial administrative organization, subdistrict administrative
organizations, Satun Office of Natural Resources and Environment, national parks, wildlife sanctuary,
Department of Mineral Resources and etc., especially the experts from Global Geoparks Network (GGN), Asia
Pacific Geoparks Network (APGN), and European Geoparks Network (EGN). Satun Aspring Geopark was
established since 2014 and declared as the 1* Thailand National Geopark. The application dossier for
nomination as UNESCO Global Geopark of Satun Aspiring Geopark was approved by Thai cabinet and
nominated to Chief of Section, IGGP Secretary of Section on Earth Sciences and Geohazards Risk Reduction
via Thai National Commission for UNESCO since 2016. Satun Aspiring UNESCO Global Geopark has
international significance on the richest diversity of Paleozoic fossils, international value of the region and well
known globally by geologists, paleontologists and researchers. Satun Aspiring UNESCO Global Geopark is one
of the best geopark model for Thailand regarding sustainable development with bottom up approach -
community based development. which concern the 2030 Agenda for Sustainable Development for all people and
sectors based on societal and geographical conditions.

2. Objective
To study the UNESCO Global Geopark concept as the new management tools for sustainable
development of Satun Aspiring UNESCO Global Geopark, Thailand.

3. UNESCO Global Geopak

3.1 Geoparks’ concept and development

Geopark is the new tool aimed to protect the geological heritages and promote sustainable
development. It comes from 2 words, Geo and Park. McKeever explained that “Geo” part of Geopark refers to
‘Gaia’ — Earth itself, and everything Earth has given us and every way it has shaped us.[1] Many people get
confused on geopark. It does not mean the protection and conservation of geological heritages only. It was the
concept which concern the protection between socio-economic, cultural development and conservation of the
natural environment for the next generation.

John said that “Philosophy behind the Geopark concept was first introduced at the Digne
Convention in 1991, aimed to protect and promote geological heritage and sustainable development through a
global network and it was introduced to support national and international endeavours in Earth heritage
conservation in 1997.[6,7] After that, the European Geopark Network (EGN) and the Chinese National
Geoparks Network (CNGN) were created in 2000 and a year later, in 2001, EGN was placed under the auspices
of UNESCO. In 2004, 17 European and 8 Chinese geoparks came together at UNESCO headquarters in Paris to
form the Global Geoparks Network (GGN) where geological heritage initiatives contribute to and benefit
exchange and cooperation among their membership of a global network.[7] Global Geopark Network members
increase year by year until 17 November 2015, the 195 Member States of UNESCO voted to accept the creation
of a new label, the new official brand, the International Geoscience and Geoparks Programme (IGGP), during
the 38™ General Conference in Paris. Geopark is a part of IGGP, which mainly promotes sites of international
geological value on the basis of local sustainable development. This expresses governmental recognition of the
importance in managing outstanding geological sites and landscapes in a holistic manner.[8]

UNESCO defines UNESCO Global Geoparks as :
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...a single, unified geographical area where sites and landscapes of
international geological significance are managed with a holistic concept of protection,
education and sustainable development. A UNESCO Global Geopark uses its geological
heritage, in connection with all other aspects of the area’s natural and cultural heritage, to
enhance awareness and understanding of key issues facing society, such as using our earth’s
resources sustainably, mitigating the effects of climate change and reducing natural
disasters-related risks. By raising awareness of the importance of the area’s geological
heritage in history and society today, UNESCO Global Geoparks give local people a sense
of pride in their region and strengthen their identification with the area. The creation of
innovative local enterprises, new jobs and high quality training courses is stimulated as new
sources of revenue are generated through geotourism, while the geological resources of the
area are protected. [9]

UNESCO Global Geoparks aims to empower local communities and give them the
opportunity to develop cohesive partnerships with the common goal of promoting the area’s significant
geological processes, features, periods of time, historical themes linked to geology, or outstanding geological
beauty. UNESCO Global Geoparks are established through a bottom-up process involving all relevant local and
regional stakeholders and authorities in the area (e.g. land owners, community groups, tourism providers,
indigenous people, and local organizations). This process requires firm commitment by the local communities, a
strong local multiple partnership with long-term public and political support, and the development of a
comprehensive strategy that will meet all of the communities’ goals while showcasing and protecting the area’s
geological heritage.[3]

3.2 UNESCO Global Geopark and the United Nations Sustainable Development Goals

The United Nations inform us on their formal website that “UN member countries adopted a
set of goals to end poverty, protect the planet, and ensure prosperity for all as part of a new sustainable
development agenda.” [10] UN believes that the specific targets of each goal can be achieved over the next 15
years. A set of goals demonstrate the scale and ambition of this new universal Agenda called the United
Nations’ 2030 Agenda for Sustainable Development which is a plan of action for people, the planet, prosperity,
peace and partnership. [11,12] From the UNESCO websites inform that UNESCO Global Geoparks
contributing to 8 Sustainable Development Goals including [9]:

Goal | : End poverty in all its forms everywhere (especially target 1.5)

Disaster risk reduction is essential about ending poverty and fostering sustainable
about development. The bottom-up approach of the UNESCO Global Geoparks reduces the vulnerability of
local communities to extreme events and other shocks and disasters through active risk awareness and resilience
training.

Goal 4 : Ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all (especially target 4.7)

UNESCO Global Geoparks actively educate their local communities and their
visitors of all ages. They are outdoor classrooms and incubators for sustainable development, sustainable
lifestyles, appreciation of cultural diversity and the promotion of peace.

Goal 5 : Achieve gender equality and empower all women and girls (especially target 5.5)

UNESCO Global Geoparks strongly emphasize the empowerment of women through
educational programmes or the development of women’s cooperatives which provide an opportunity for women
to obtain an additional income in their own area and on their own terms.

Goal 8 : Promote sustained, inclusive and sustainable economic growth, full and productive
employment and decent work for all (especially target 8.9)

The promotion of sustainable local economic development through sustainable (geo)
tourism is one of the key pillars of a UNESCO Global Geopark. This creates job opportunities for the local
communities through tourism, but also through the promotion of local culture and products.

Goal 11 : Make cities and human settlements inclusive, safe, resilient and sustainable
(especially target 11.4)

Protecting, safeguarding and celebrating our cultural and natural heritage are the
foundation of the holistic approach of the UNESCO Global Geoparks. UNESCO Global Geoparks aim to give
local people a sense of pride in their region and strengthen the identification with the area.

Goal 12 : Ensure sustainable consumption and production patterns (especially target 12.8
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and 12.b)
UNESCO Global Geoparks educate and create awareness on sustainable
development lifestyles. They teach the local communities and visitors to live in harmony with nature.
Goal 13 : Take urgent action to combat climate change and its impacts (especially target 13.3)
All UNESCO Global Geoparks hold records of past climate change. Through
educational activities awareness is raised on the issue and people are provided with knowledge to mitigate and
adapt to the effects of climate change.
Goal 17 : Strengthen the means of implementation and revitalize the global partnership for
sustainable development (especially target 17.6, 17.9 and 17.16)
UNESCO Global Geoparks are all about partnership and cooperation, not only
between local stakeholders, but also internationally through regional and global networks were knowledge, ideas
and best practices are shared. Experienced geoparks guide aspiring geoparks to reach their full potential.

3.3 UNESCO Global Geoparks : protection with sustainable development

UNESCO Global Geopark promotes that best geopark should have 4 essential dimentions
including geological heritage of international value, management, visibility and networking. [3]

According to the publication of UNESCO on UNESCO Global Geopark, the fundamental
features which are an absolute prerequisite for an area to become a UNESCO Global Geopark including :

1) International value of Geological Heritage: This is the most important part of all goepark
in order to become the UNESCO Global Geopark. UNESCO Global Geoparks must have the geological
heritage of international value. This will be assessed by scientific professionals as part of the “UNESCO Global
Geopark Evaluation Team”. Based on the international peer-reviewed, published research conducted on the
geological sites within the area.

2) Management: UNESCO Global Geoparks are managed by a body having legal existence
recognized under national legislation. This management body should be appropriately equipped to address the
entire area and should include all relevant local and regional actors and authorities. UNESCO Global Geoparks
require a management plan, agreed upon by all the partners, that provides for the social and economic needs of
the local populations, protects the landscape in which they live and conserves their cultural identity. This plan
must be comprehensive, incorporating the governance, development, communication, protection, infrastructure,
finances, and partnerships of the UNESCO Global Geopark.

3) Visibility: UNESCO Global Geoparks promote sustainable local economic development
mainly through geotourism. In order to stimulate the geotourism in the area, it is crucial that a UNESCO Global
Geoparks has visibility. Visitors as well as local people need to be able to find relevant information on the
UNESCO Global Geopark. As such, UNESCO Global Geoparks need to provide information via a dedicated
website, leaflets, and detailed map of the area that connects the area’s geological and other sites. A UNESCO
Global Geopark should also have a corporate identity.

4) Networking: A UNESCO Global Geopark is not only about cooperation with the local
people living in the UNESCO Global Geopark area, but also about cooperating with other UNESCO Global
Geoparks through the Global Geoparks Network (GGN) , and regional networks for UNESCO Global
Geoparks, in order to learn from each other and, as a network, improve the quality of the label UNESCO Global
Geopark. Working together with international partners is the main reason for UNESCO Global Geoparks to be a
member of an international network such as the GGN.Membership of the GGN is obligatory for UNESCO
Global Geoparks. By working together across borders, UNESCO Global Geoparks contribute to increasing
understanding among different communities and as such help peace-building processes.

According to the 4 pillars of UNESCO Global Geoparks, All pillars are very important part of
all UNESCO Global Geoparks to confirm that geopark has the international value of geological heritages and
managed in long term by management body regally. Management body should concern and focus on 10 key
elements including : natural resources, geological hazards, climate change, education, science, culture, women,
sustainable development, local community, indigenous knowledge and geoconservation. For eco-socio-
economic development of the area, geotourism is key issues so visibility should be provided properly for
visitors including infrastructures, interpretation panels, sign board, parking lodges, public transportation,
websites, leaflets, brochures, maps and etc. UNESCO Global Geopark integrates both tangible and intangible
heritages of the area together and promote as ideal destinations for educational activities but distraction or sale
of original ornamental geological material is not permitted. [13] Networking is also a key feature of UNESCO
Global Geopark both internal and external networking. Internal networking means the cooperation among local
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stakeholders and key partners including local communities within geopark area. External networking is the
collaboration between geopark and other networks included national or international networks. Networking is
very important activity especially for capacity building, learning from other geopark experiences and practices,
sharing the knowhow and knowledge among researchers, geologists, teachers, students, managers or local
enterprises.

UNESCO has provided and published the Statutes and Operational Guidelines of the
UNESCO Global Geoparks via the official website to assist the area to set up the the UNESCO Global Geopark
including application dossier, self-evaluation form, template of geological and geographical summary and the
timelines for UNESCO Global Geopark proposal and evaluation procedure [14] After the Aspiring Global
Geopark submit the application dossier and pass the verification check. The experts form IUGS will do desktop
evaluations then 2 nominated field assessors from UNESCO will visit Geopark for 3-4 days. The assessors’
report will be recommend by the UNESCO Global Geoparks Council in September and decision will be
finalized by the Executive Board of UNESCO during its spring session. After reward the UNESCO Global
Geopark label, all geoparks shall be subjected to a thorough revalidation every 4 years.

3.4 UNESCO Global Geopark in Thailand : Satun Aspiring UNESCO Global Geopark

Satun province has been known widely as the destination of palaeontologists, geologists
geomorphologists, and stratigraphers from around the world since 1951. It was a part of the Shan-Thai
(Sibumasu) paleocontinent during the Lower and Middle Paleozoic. The Lower to Middle Paleozoic rocks with
a variety of fossils outcrop in this area including the oldest fossils are represented by trilobites in the Upper
Cambrian of the Tarutao Group, especially five new species of trilobite, i.e., Thailandium solum, Eosaukia
buravasi, Saukiella tarudaoensis, Pagodia thaiensis, and Coreanocephalus planulatus. [15] Based on
stratigraphical and paleontological studies on brachiopods, trilobites, conodonts, microvertebrates and
gastropods of many paleontologists from Australia, England, Japan and the USA, it is verified that Thai fauna
can be correlated with those of Myanmar, China, Australia and South America. Fossils are protected by the
Fossil Protection Act, B.E. 2551(2008).

The Satun Aspiring UNESCO Global Geopark is located exclusively within Satun province,
adjacent to the Andaman Sea. It covers Thung Wa, La-ngu, Manang, and part of Mueang Satun District (Tarutao
National Park and Mu Ko Phetra National Park), with a total area of 2,597.21 km”.

SATUN\ .
O @ ct= iRk

uWunanenussiaga

Figture 1 Satun Geopark Map
Source: Department of Mineral Resources

Satun Aspiring UNESCO Global Geopark consists of four main topographical features as 1)
Karst topography is karst landscape of Ordovician limestone such as monadnocks, karst towers, caves,
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sinkholes, lapies, springs, waterfalls, and stromatolite lapies unique to the locality. 2) The Undulating Plain are
younger sedimentary rock units (Silurian to Carboniferous including Quaternary) resulting in undulating terrain.
3) The Coastal Plain in the western and southern portion of the Satun Aspiring Geopark, is covered by Holocene
alluvial sediments flowing from rivers also occur in this area to the sea. 4) Islands: All islands are located in
Phetra National Park and Tarutao National Park consisting 20 islands in Phetra and La-ngu Districts and 51
islands in Mueang District, respectively. The Phetra and Tarutao islands are scenic topographic features of the
proposed Geopark. Tarutao Islands is already the ASEAN heritage. Some area of geopark are protected by the
National Park Act B.E. 2504 and some are managed by communities.

The population living within Satun Aspiring Geopark area, excluding Pethra and Tarutao
National Parks, is about 113,110 people. In addition to ethnic Thai (including Buddhists, Muslim, and
Christians), there are minority groups of indigenous people living in the proposed geopark, such as the Semung
or Maniq ethnic group, which is a nomadic forest dwelling tribe thriving within inland evergreen forests and the
Urak Lawoi or “Chao le” in Thai language who reside on the islands of LiPe and Adang, in the Adang
Archipelago. The current population of the Maniq group in Satun Aspiring Geopark (Thungwa and La-ngu
Districts) is approximately 100 people. The population of Chao le or sea dwellers is approximately 1,000
people. They live simply and independently on boats near the coastal area. The two ethnic groups live their
lifestyle simply and closely connected to nature with their own languages, traditions, cultures, and beliefs

According to the rich uniqueness of geological heritages, Subdistrict Administrative
Organizations, local Schools - Kamphaeng Witthaya School and Thungwa Worawit School, Satun provincial
Administrative Organization, Satun office of Natural Resources and Environment, Songkhla Rajabhat
University, Nakhon Ratchasima Rajabhat University Department of Mineral Resources and many stakeholders
created the special event as the 1* Satun Fossil Festival, aimed to promote the fossils and geoheritages to the
public in 2014. It was success, more than 30,000 visitors attended. Then all stakeholders realized that this
unified area must be protected and promoted to the public for education and tourism internationally. Geopark
concept presented by Department of Mineral Resources in the early of 2014. Therefore, Satun Geopark was
established and celebrated as the provincial geopark since August 14", 2014.

Satun Aspiring Geopark has the management organization which appointed by the governor
of Satun province and led by Mr. Narongrit Thungprue, director of Satun Geopark. Satun Geoapark signed the
memorandum of understanding in term of formal collaboration and strengthening the network among many
stakeholders and partners in multi-levels from local to central government services including Provincial
Admistrative Organizations, Subdistrict Administrative Organizations, schools, universities, community college,
research institutes, tourism agencies, national parks, wildlife sanctuary, communities, local enterprises, hotels,
restaurants and etc. for the sustainability of the whole project.

Satun Geopark encourage local communities especially women group to participate the
project in many dimensions including creating new products as geoapark products such as the fossils and natural
dye batik and bateh by Panya Batik group. New batik and bateh geopark products have the identity and create
higher price which geological story and natural friendly. Chim’s melon with special taste and texture from Chim
Melon Farm. It is a geopark agricultural product relates to the underground water of Karst landscape which
contain high concentrate of calcium and magnesium substances. These both elements are important substances
for the plants’ cell wall development. The fossil pattern on Chim’s melon creates the business extra price at least
30% per one melon. A sweet sticky rice in nepenthes pitcher plant is local traditional sweet which local
community bring it back. Nepenthes pitcher plant farm has been established and opened for visitors as a
learning center for 3 years. The old pitchers are cut for cooking - steamed sticky rice with coconut milk. This is
traditional culture of locals. Many unique menus are created and provided by the local restaurants, geopark
hotels, local homestay by Stegodon Homestay group — group of women nearby stegodon cave provide their
houses as the certified homestay for visitors including local foods and some traditional cooking or handicraft
short course, local geopark guides — local people who have additional trained by local community college in
term of geological and natural heritage of the area. Kayaking group — local communities who have the para
rubber wood farm in the geosite area. After work, they provide kayaking boat and kayaking trails for visitors.
They can get additional income from kayaking service in many geosites, more than 40% additional income
monthly.

Satun Geopark encourages and supports local school to get involved in this project — Thungwa
Worawit school, geopark school is one of the best practiced school which integrated a regular class curriculum
with local heritages education. Geological learning centre established and developed by Department of Mineral
Resources then, this centre is later operated and supported by Science program of Thungwa Worawit school.
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Learning centre provides education materials, exhibition and fossils which were found locally by students and
teachers. According to the uniqueness of geological heritages (especially rich of fossils), some students were
trained to be local guides by local geologist so they can provide some simple information on local geological
heritage including the evolution of their land too. Expanding passion and knowledge from one student to other
student, parents, family members and public, more people understand about their area and proud of their
heritage. Raising awareness to more and more people to take care of their natural resources for next generation.

Satun Geopark has been well known by school, colleges, universities in the region. It is one of
the best outdoor classroom and laboratories of Earth sciences about 500 million years ago. It is the simple
evidence for students and visitors to understand the revolution of Earth and create awareness on sustainable
development lifestyles, live in harmony with nature and take care of their earth for the next generations.

Satun Geopark has a strong network among the existing UNESCO Global Geoparks including
international experts from UNESCO, Global Geopark Network and Asia-Pacific Geopark Network (APGN) and
European Geopark Network (EGN) especially Langkawi UNESCO Global Geopark, Chinese Geopark Network
and Japanese Geopark Network. Networking is very important issues for Satun Geopark development and
management especially in the beginning stage of geopark establishment. Networking is the basic features to
strengthen all partners and stakeholder together. It is the best practice for learning from other geopark
experiences and knowledge sharing. Geopark is a dynamics process. New activities and projects need
implementation and stepping forward.

Satun geopark is one of the best jigsaw to learn about our Earth evolution about 500 million
years ago, the best international value outdoor classroom and laboratories of Paleozoic ocean accompany with
abundant varieties of fossils. This is the heritage of all mankind. It is a sense of pride for Satun people to share
with others. It should be protected and promoted globally. Therefore, on November 8™, 2016, the Thai Carbinet
approved the Satun Geopark application dossier to be nominated as the UNESCO Global Geopark. The
evaluation mission was done between July 24" - 29™ | 2017 by the UNESCO nominated assessors from Portugal
and People Republic of China. Recommendations on applications by the UNESCO Global Geoparks Council
has been done since September 2017. The final decision by the Executive Board of UNESCO will be decided
during its spring session.

Satun Aspiring UNESCO Global Geopark can be one of the best model for Thailand
sustainable development empowering local communities involvement according to 2030 Agenda for Sustainable
Development and one of the model, which support the development approach on Sufficiency Economy
Philosophy (SEP) which has great relevance and wide applications for all people and sectors both poor and
affluent alike based on societal and geographical conditions. [16]

4. Conclusions

Geopark is the new integrated management concept which created and developed by Chinese and
European networks. Global Geopark is part of the International Geoscience and Geopark program of UNESCO.
UNESCO Global Geopark promotes sites of International Value and are the basis of local sustainable
development. It is one of the sustainable development tools to ensure the balance between conservation of
heritage, development of tourism and infrastructure and enhancement of local participation and socio-economic
development. There are 127 UNESCO Global Geopark in 35 countries around the globe in 2017.

UNESCO Global Geoparks support 8 Sustainable Development Goals of the United Nations 2030
Agenda for Sustainable Development including Goal 1 : End poverty in all its forms everywhere, Goal 4 :
Ensure inclusive and equitable quality education and promote life long learning opportunities for all, Goal 5 :
Achieve gender equality and empower all women and girls, Goal 8 : Promote sustained, inclusive and
sustainable economic growth, full and productive employment and decent work for all, Goal 11 : Make cities
and human settlements inclusive, safe, resilient and sustainable, Goal 11 : Make cities and human settlements
inclusive, safe, resilient and sustainable, Goal 12 : Ensure sustainable consumption and production patterns,
Goal 13 : Take urgent action to combat climate change and its impacts and Goal 17: Strengthen the means of
implementation and revitalize the global partnership for sustainable development.

UNESCO Global Geoparks has 4 essentials which support the aims of geopark including geological
heritage of International Value, management, visibility and networking. UNESCO Global Geoparks are
focusing on both tangible and intangible Resources of the area including natural resources, geological hazards,
climate change, education, science, culture, women sustainable development, local and indigenous knowledge
and geoconservation. In order to achieve the standard of UNESCO Global Geopark, Aspiring Geoparks should
follow the Statutes and Operational Guidelines of the UNESCO Global Geoparks. Visibility is very important
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part. Aspiring Geopark should provide the visibility in the area for visitors and local communities. Management
requires a solid, efficient, flexible and capable structure, system and process which cover protection, promotion,
education, socio-economic development and progress of the geopak.

Satun Aspiring UNESCO Global Geopark, located in Southern Thailand with a total area of 2,597.21
km?® is the 1% Thai National Geopark nominated as the UNESCO Global Geopark by Thai government in 2016.
It was formed by the requirement of communities, aimed to protected and promoted their heritage sustainably. It
is action from the bottom up. It took at least 3 years to reach the UNESCO Global Geopark criteria by the
strongly support of many stakeholders and strategicf partner including the Satun governor office, Satun office
of Natural Resources and Environment, Provincial Administrative Organization, 14 subdistrict Administrative
Organizations, 2 subdistrict municipalities, Department of Mineral Resources, national parks, wildlife sanctuary,
universities, community college, schools, local enterprises, hotels, restaurant, travel agencies, local
communities and etc. Satun UNESCO Global Geopark has a strong network among the existing UNESCO
Global Geopark including international experts from UNESCO, Global Geopark Network and Asia-Pacific
Geopark Network (APGN) and European Geopark Network (EGN)
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Abstract

Appropriate management strategies can be advanced for sustainable development using broad-based
development strategies that benefit most humans throughout the world for the foreseeable future without
causing harm to humanity, resources and environment. Gradually new approaches to development are taking
place in the increasing number of wind turbines and solar panel installations, planting new trees and introducing
eco-literacy curricula in schools and in many other intuitive ways. Sustainable development may be relatively
slow, but it does not do long term harm to environment and humanity. Any nation can play a leading role in
developing management strategies for sustainable development with good local applications within a global
framework. Population groups in various parts of the world practiced in sustainable development before
industrialization, elements of which can be revived now. = Modern technology of war, internal combustion
engines, deforestation, toxic waste, and other assaults on sustainability often cause long term harm to our
environment and dampen our spirit of sustainable development. Despite these obstacles, peoples are
rededicating themselves to replace wars by peace and hate by love for the planet and humanity and measurable
progress towards sustainable development goals. Sustainable development needs to be supported by careful
selection of technology, investment in peace, education and research. Deceptive paradoxical claims about
accelerated development should be rejected and their impact on environment needs to be investigated.
Development of mathematical models of sustainability for specific applications can be key to identifying which
variables to manage for the best results. Research on sustainable development is challenging, because it
requires robust multidisciplinary approaches and without a large multidisciplinary team of experts it is difficult
to treat various research aspects adequately. However, collaborative research teams of experts can be created
taking participants from multiple nations and disciplines in order to serve humanity with a long term view of
sustainable development.

Keywords: air pollution, automobiles, environment, economy, global warming

1. Introduction

From our collective knowledge and experience of the past few thousand years we have come to realize
that we have a profound relationship with Planet Earth: we need the Earth as the Earth needs us. We need the
Earth for sustainable development so that our next generation can live on it without facing catastrophic
environmental disasters. The Earth needs us to take friendly actions for cleaning its air and environment for
sustaining habitat for life. Every nation wants to achieve and maintain healthy economic development with
strong GDP (gross domestic product) growth. However, high GDP growth rates must not be an end in
themselves. For example, high GDP growth accompanied by high growth in environmental hazards is not
desirable. It is always important to consider potential side effects of growth processes. For example, processes
which cause cancer or other health hazards to us or our children, are not likely to be acceptable. In a shared
environment, wealth creation that is accompanied by damaging each-other’s children’s long term health or
potentials, is not acceptable. We live in a society. We depend on each-other in so many ways. We share the air
we breathe, the seasonal changes, and the planet earth in so many intricate ways that are often not immediately
perceived. In consideration of these shared interests, concerns, potentials and risks, we need to reconsider our
global citizenship, shared responsibilities, and sustainable development goals. When we think about
development we must take into consideration related issues such as possible chemical hazards, climate change,
environmental consequences and long-term benefits.

* Corresponding author; e-mail: apdey@nu.edu
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Human groups often do not agree on these issues. However, collegial discussions with mutual respect
need to be conducted for the benefit of all. Hopefully, our discussions will lead to better understanding of each-
other’s concerns as well as information exchange and exchange of mutually beneficial ideas. The problem is
global and we need to appeal to global citizenship. The United Nations and other organizations often sponsor
multicultural events for better understanding of the relationships among environmental concerns, economic
development, social progress and health and human issues [1].

The spirit of humanity, to which we aspire, rises to challenges and sacrifices for the good of the coming
generations. The UN 2030 Agenda for Sustainable Development says, “We are determined to protect the planet
from degradation, including through sustainable consumption and production, sustainably managing its natural
resources and taking urgent action on climate change, so that it can support the needs of the present and future
generations” [1]. This can be considered, without any hostile feelings, as one of the perspectives among many
others without any prejudgments.

The fact that our concerns are shared is fundamental. In addressing shared concerns we need to listen
to each other. During the industrial revolution impacts on the environment, such as air pollution, were noticed
even by common people. Air pollution increased rapidly with the growth of coal consumption and rapid growth
of the automobile industry and other factors. According to David Wallace-Wells, unless there is a significant
change to how billions of humans conduct their lives, “parts of the Earth will likely become close to
uninhabitable, and other parts horrifically inhospitable, as soon as the end of this century” mainly due to climate
change [2]. Many scientists who study the subject give similar warnings about internal combustion engines, use
of coal, deforestation, global warming etc. with some variations. At the same time, excellent progress on
reducing air pollution has been made in some parts of the world, and this should be encouraging to those parts of
the world that are currently plagued with severe pollution.

In this paper, we suggest some mechanisms for developing management strategies that can be effective
in reducing the impact of climate change and promoting sustainable growth. Information technology will play
an important role in raising awareness about climate change. We discuss below the development of detailed
mathematical models to identify specific variables that can be managed to improve sustainability. Using
Information Technology to disseminate how the models work may also help in exchange of ideas and
coordinating actions of various groups towards achieving the goals stated in United Nations documents [1].

The sustainable development paradigm comes with many studies. It presents a workable “alternative
that supports economic viability and healthy ecosystems by modifying consumption patterns and implementing
a more equitable social framework™ in a pragmatic way [3].  Scientific studies about environment and climate
change come with some range of uncertainties. Reasoning with uncertainties presents some challenges.
However, our goal is to benefit from these studies with proper understanding and manage the risks. We want to
prevent deterioration of the ecosystems on which we depend for our well-being. Taking the uncertainties into
proper perspective from multiple studies is important.

2. Review of literature with perspectives

Robust exchange of ideas, views and information on sustainable development is important.
Conferences, debates, journal articles, books and magazines should raise sustainable development issues and
will allow scientists, engineers, policy makers and political leaders to participate in the discussions.
Management of sustainable development is extremely challenging and requires carefully developed well-
balanced approaches.

Most experts believe that “the popular interest in management as a discipline and a field of study is
fairly recent” [4, page 12]. However, there were several pioneers such as Henry Gantt who developed planning
and control techniques with a chart, popularly known as the Gantt chart as early as 1919 [5].

Modern concepts of management were developed in the U.S.A. after World War II and these are
currently taught all over the world in institutions of higher education. The four main management functions one
may learn in school are “planning, organizing, leading, and controlling” [6, page 5]. One may argue for adding
to the list more functions and skills such as communicating, decision making, meeting ethical standards,
analytical thinking, coaching, listening, negotiating, visioning and mitigating risks. There are many
perspectives on sustainable development and one must be ready to listen to others to find common ground,
because it is through the shared views and concepts that initial progress can be made.

One of the challenges for sustainable development is coordinating regional and national development
with international institutions and other nations because some aspects of sustainable development requires
global cooperation [1, 7, 8]. The United Nations published several articles related to the goals of sustainable
development [1, 7, 8]. It continues to sponsor important conferences and symposia addressing very important
issues about sustainability. The United Nations conferences provided forums for discussing important issues
and for exchanging ideas about managing development. It became apparent that there might not be any
centralized global management strategies acceptable to all nations as national leaders were primarily interested
in serving their national interests only. The United Nations continued its efforts in coordinating the
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development of the distributed decentralized management strategies in a global framework. In the meantime,
various global conferences allowed discussions of the global nature of issues of climate change and related
challenges of sustainable development. One example is the Earth Summit held in Rio de Janeiro in 1992 as the
United Nations Conference on Environment and Development (UNCED) [9]. The United Nations Agenda 21
started some useful debates and critical thinking about sustainable development with objectives such as “To
promote patterns of consumption and production that reduce environmental stress and will meet the basic needs
of humanity;” [10]. Making statements about global sustainable development goals the United Nations
promoted constructive thinking about management issues in this area. As a result, there is a better
understanding of the issues today and a greater awareness that The United Nations is calling on everybody to
play a role in meeting the sustainable development goals.

We can all benefit from good examples. There are some excellent examples that can be followed in
order to replicate their success in many areas. Sweden, Denmark and Norway are among the top performers in
sustainable development making excellent progress towards UN (United Nations) 2030 sustainable development
goals [11]. “Asia-Pacific’s top performers Japan, Singapore and Australia rounded off the list at 18th, 19th and
20th, respectively” [11]. There are opportunities for following some of the management strategies of these
countries with appropriate adjustments for local applications.

Nevertheless, it is inevitable that some will feel threatened by proposed management changes, and
some may actually be threatened. Ways need to be identified to phase in changes needed for sustainability so
that organizations and individuals can absorb the changes without being forced into a position of having their
“backs against a wall.” If they believe the changes endanger their survival they will fight. This implies
compromise, and is part of what the authors meant above when they talked about “listening to each other.”
Unfortunately, some of the current debate is more like a war than a dialog. Everyone loses in a war.

An important aspect of managing sustainable development is to manage waste and environmental
aspects. Management of recycling plastics, metallic cans, containers, and used clothing helps our environment in
addition to bringing awareness of sustainability to the general public. Many K-12 schools participate in
recycling projects where students’ involvement is encouraged. Some schools have an introductory course on
sustainability that introduces certain basic aspects of the field in a proper context. Students who develop
interests in this area may pursue an undergraduate degree in sustainability which is offered in many colleges and
universities. One of the largest global recycling industries that has come into being over the last several
decades is recycling of used clothing. The size of this global industry is estimated at over US$4 billion today
[12] This is one example of upcycling - the process of changing and transforming waste materials into good
products for better environmental value [13]. So-called eWaste is another example. Creatively developing new
products from old electronic components is demonstrating excellent service to many communities in several
parts of the world. Upcycling creatively makes a positive impact on the environment. Developing appropriate
management strategies in more industrial sectors for upcycling will contribute towards more and better
sustainable development goals.

3. A mathematical model of sustainability

Most of us have an intuitive understanding of sustainability and we are motivated to have some
sustainable development goals for ourselves for our own benefits. We all practice sustainability all the time on
an individual basis. To do otherwise would be foolish. We manage our finances so that we do not run out of
funds. We conserve our clothing so that it will last until we have sufficient funds to replace worn out items. We
manage our food, so that we have enough to last until we can replenish our supply. These few examples are
sufficient to illustrate that managing sustainability is a natural and instinctive practice for survival on an
individual basis. On an individual basis, we do this precisely, typically using budgets for ourselves and our
families. We consider various ways in which we could spend our money and then make choices among the
various alternatives. This is a relatively primitive form of mathematical modeling. Problems arise when we
begin to address sustainability collectively. It is at that point that competition arises for resources whether or not
they can be replenished. One person, group, or nation seeks to use a resource faster than it can be replenished,
usually to gain short term profit. At a macro level, non-sustainable practices are counterproductive, because,
while they may produce high levels of profit for a short time, they then produce zero or negative profits after
resources are depleted. One issue is what is meant by “short time”. For sustainability, “short term” probably
implies decades and sometimes even centuries. Another issue is whether the resource being depleted is
renewable, in other words temporary depletion versus permanent depletion.

From this perspective, the process of sustainability can be viewed as an economic issue, driven by
depletion rates, time constraints, cost constraints, and renewability constraints. The time constant is related to
the time to replenish key resources being consumed or to find acceptable alternatives (such as replacement).
This may be a linear process, or it may involve some more complex relationship. Ideally, we can look at a
simple equation stating that the amount we use of a particular resource over a particular time must not be greater
than the amount of resource that can be replenished in the same amount of time. This can be stated as:
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ftzD(t)dt < jtzR(t)dt

1 t1

Where D(t) = the depletion as a function of time for a resource and R(t) = the replenishment as a
function of time for the resource. t1 = the starting point in time for sustainable management of the resource and
t2 = the end point for a particular management period. The variables, “D(t)” and “R(t)”, can be quite complex
functions, reflecting various approaches to production and to replenishing or replacing resources that are being
consumed over the same time period. This simple equation can be extended to multiple resources, but it must be
at the heart of any sustainable management practice. Both sides of the equation are functions not only of time,
but of many other variables as well.

Managing the quantity of a resource is only part of the picture. Costs must also be addressed.
Businesses seek to minimize the cost of processing resources, and this drives things like economic lot sizes,
which, in turn, drives the form of the function for “D(t)” in the equation above. From a societal perspective, the
cost of replenishment must not exceed the cost of consuming (or depleting) a particular resource. However, the
cost of replenishment may not be a cost to the organization which is using the resource; it may be a cost to
another organization, or even to a single country. As a result, there may not be a business motivation for
ensuring that depletion and replenishment are synchronized.

Cost is a powerful motivation for sustainability on an individual basis, but when the cost accrues to
someone other than the individual or organization using up the resource, that missing or mismatched cost
motivation makes sustainable management practices difficult. This implies that the integration on the left side of
the equation (the depletion side) must go over all individuals and organizations contributing to the depletion,
while the integration on the right hand side of the equation must go over all who are concerned with the
corresponding replenishment and/or replacement processes. This implies that, in addressing sustainability, we
must take a “big picture” view of the process, or at least a “bigger picture” view than is apparent to many
organizations.

If the “cost of replenishment” is viewed as a cost to society, it may be treated as a cost to an entire
country. It may then be possible to transfer the cost to the organization(s) responsible for the depletion. This
could be in the form of taxes, but taxation is a very contentious process, and fraught with political issues.
Carbon offsets are an example of an only slightly less contentious approach to transferring responsibility for the
cost of “depletion” in the form of pollution of the atmosphere, to entities responsible for the depletion. In this
case, we are all responsible for production of excess CO, but some activities produce much more CO, than
others.

True management of sustainability requires identification of a correct set of variables for each side of
the equation. In reality the process is too complicated to be reduced to such a simple equation. Instead, each side
of the equation must be replaced with mathematical simulations of the depletion process on the left hand side
and the replacement or repair process on the right hand side. By developing such simulation models, we can
analyze variables on both side of the equation to identify the most important ones; these will be the variables
that we seek to manage. Exploring options for the variables requires complex simulation models, using
information technology.

A number of simulation models for sustainability have been developed, and more are needed in the
future. One example is the work done by Jason Phillips in applying a mathematical model of sustainability to an
environmental impact assessment of iron ore opencast mines. This very detailed work, employing the Folchi
method [14], suggests how mathematical models can be developed to identify critical variables to be managed
for sustainability [15]. Another example is the work done Galal and Moneim [16] in their mathematical analysis
of an optimal sustainable product mix for the process industry. They devised a complex mathematical model “to
help decision makers in setting up their product mix and other vital operating parameters, so as to maximize
manufacturing sustainability.” These are but a few of many encouraging examples of detailed mathematical
models for managing specific aspects of sustainability. Technology will help in the process of sustainable
development in many ways [17].

A geoengineering approach to reduction of global warming is considered by some scientists [18-19]
which involves spraying reflective particles into the stratosphere using airplanes or tethered balloons. A “simple
model to account for the potential effectiveness of solar radiation management” is presented in [18]. Cost-
effectiveness is considered to be one of the main advantages of this approach; however, it has potential
environmental risks.
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4. Conclusions

A consensus on sustainable development is likely to emerge soon. However, deeper understanding of
underlying commonalities among multiple threads and viable models is being achieved due to persistent efforts.
Such models represent a modest beginning of sustainable development that is underway in many parts of the
world with enormous potentials. Its long-term implications include some profound socioeconomic
transformations with global supports for building healthy ecosystems. = Managing sustainable development is
challenging; however, it also presents opportunities for the future. One of the challenges is that the fruits of
sustainable development cannot be usually realized in a short period, because it often takes decades to see
measurable effects. So, now is the time to get started. We have a profound realization that we need to work
together with everybody in a cooperative friendly manner for a very long time in order to achieve our brilliant
goals. Let our sustainable development journey begin with joy. A possible direction of study could be further
development of a model of sustainable development management.
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Abstract

Sustainability issue is gaining its significance worldwide as the United Nation sets 17 sustainable
development goals (SDGs) to be achieved by 2030. Various approaches have been undertaken by many
countries to promote SDGs. Many studies have also been conducted to find out the appropriate model,
mechanism and method in promoting SDGs. The aim of this paper is to investigate how SDGs are promoted
through CSR practices. Case studies of three big rural hotels in Bali, Indonesia were conducted. The results
show that the three hotels align their business and social goals through long-term partnerships with the local
society. By doing so, the economy of the local society thrives as the hotels grow. Some prominent practices are:
(1) assisting the locals in cultivating organic fruits and vegetables to ensure the continuity of supply of organic
produces for the hotels’ restaurant, (2) green-bank initiative whereby the locals are assisted in reducing, reusing
and recycling the wastes to maintain the cleanliness of the hotels environment, (3) employing the locals to
obtain support from the local society, (4) English course program for the locals to enable better interaction
between the hotel guests and the locals. CSR practices of the three hotels have contributed to the effort to
combat poverty and hunger, improve the health and wellbeing, improve quality education, promote decent work
and economic growth. However, promoting the 17 SDGs requires not only the private sectors but also the
government efforts. This paper contributes to the body of knowledge related to the SDGs by revealing how
SDGs could be promoted through CSR practices. This paper also shows that it is possible to align business and
social goals through CSR practices.

Keywords: sustainable development goals, corporate social responsibility practices, rural hotels, emerging
economy

1. Introduction

On September 25th 2015, the United Nations (UN) sets 17 Sustainable Development Goals (SDGs) to
be achieved by 2030. The goals are: 1. No poverty, 2. Zero hunger, 3. Good health and well-being, 4. Quality
education, 5. Gend