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Message from The President of Kalasin University Council

Stepping into the 8th year of Kalasin University, the institution is proud to host "The
2nd National and International Academic Conference 2023" with the theme "Social Innovation
and Technology for Area-based Development to Sustainable Community Development." The
event is scheduled to take place from December 17th to 19th, 2023, at the Office of the
President and Asset Management Building, Kalasin University, Kalasin City, Kalasin Province.

This conference serves as a public platform for the exchange of research and academic
endeavors among students, faculty staff, academics, researchers, and educational personnel.
It aims to foster a network of academic cooperation, facilitating the advancement of research
and creative innovation on both national and international fronts, effectively addressing the
country's needs. Co-hosted by 30 organizations from both domestic and international spheres,
the event featured 175 articles in oral presentations and poster sessions at both national and
international levels.

On behalf of the Kalasin University Council, | extend a warm welcome to all co-hosts
and presenters. | express my sincere wishes for the successful attainment of the conference
objectives. It is my hope that Kalasin University will emerge as a pillar in academics and the
local development of Kalasin Province and neighboring areas, suided by the university's
philosophy: "Knowledge Cultivates Values, Wisdom Strengthens Society."

| am highly confident that the personnel of Kalasin University will harness harmony,
knowledge, and their diverse abilities to pioneer and enhance the university for further

progress. We look forward to the continued organization of national and international

=~

o

conferences in the coming years.

Emeritus Professor. Soottiporn Chittmittrapap, M.D., Royal Academician

President of Kalasin University Council

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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Message from The President of Kalasin University

Kalasin University is committed to driving the university strongly, continuously, and
sustainably towards becoming a "University for Local Development." This strategic vision is
founded on disciplines such as science, social sciences, technology, and innovation,
complemented by the incorporation of the King's Philosophy of Sufficiency Economy, local
wisdom, and recent knowledge. These guiding principles serve as the foundation for the
creation of academic works, driving Kalasin University to the forefront as the leading local
institution. In 2023, Kalasin University is hosting “The 2nd National and International Academic
Conference", with the theme "Social Innovation and Technology for Area-Based Development
to Sustainable Community Development" on December 17th to 19th, 2023, at the Office of
the President and Asset Management Building, Kalasin University, Kalasin City, Kalasin Province.
This conference represents the cooperation of 42 national and international academic and
educational institutes from six countries, presenting a total of 175 papers.

| would like to extend my sincere congratulations and appreciation to all of us for
successfully organizing this academic conference, particularly on a topic crucial for the
development of the country and Thai society today: "Social Innovation and Technology for
Area-Based Development to Sustainable Community Development.”

Social Innovation and Technology for Area Development serves as an important tool
in solving problems and creating opportunities for sustainable community development.
Through the integration of local knowledge and wisdom with modern technology, it enables
the creation of innovations and development strategies that truly align with the needs of the
community.

Kalasin University, as a higher education institution in the northeastern region,
recognizes the importance of sustainable community development. As a result, the university
has formulated a development strategy that emphasizes active involvement in community
and social development. This includes a special focus on advancing innovation and
technology to improve the quality of life of the people and create a strong grassroots
economy.

This academic conference presents a significant opportunity for academics, faculty
staff, researchers, students, and individuals from various sectors to share knowledge through

research presentations. Moreover, it offers a valuable chance to establish a cooperative

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD

The 2™ National and International Conference at Kalasin University
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network aimed at advancing social innovation and technology for area-based development,
contributing to sustainable community development.

On behalf of Kalasin University, | extend a warm welcome to all participants and
express my sincere wishes for this event to be successful according to the set objectives.
Lastly, | extend heartfelt gratitude to the committees, experts, presenters, participants, and
sponsors who have contributed to the success of the 2nd Kalasin University National and

International Academic Conference.

Oyﬁm/

Assoc.Prof.Jirapun Huaisan

President of Kalasin University
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GUANGXI MINZU UNIVERSITY

Address: No.188, East Daxue Rd., Nanning, Guangxi, PRC
Tel.: +86-771-3260218 Fax: +86-771-3262052  Email: dice@gxmzu.edu.cn
14 Nov., 2023
Nanning, Guangxi, PRC

Assoc. Prof. Jirapun Huaisan
President
Kalasin University(KSU)

Prof. Dr. Xie Shangguo
President
Guangxi Minzu University(GXMZU)

Subject: Reply to the Agreement on Co-hosting the 2™ International Conference t “Social Innovation
and Technology for Area Based Development for Sustainable Community Development: KSU-
SINtech 2023 for ADSCD”

Dear Assoc. Prof. Jirapun Huaisan,
Warm greetings from Guangxi Minzu University, the People’s Republic of China!

The official letter dated September 11, 2023 from KSU has been well received, and the leadership team of
GXMZU has decided and reply to the Kind invitation for our university to co-host the 2™ International
Conference “Social Innovation and Technology for Area Based Development for Sustainable Community
Development: KSU- SINtech 2023 for ADSCD™ as follows:

We agree to co-host the 2™ International Conference “Social Innovation and Technology for Area Based
Development for Sustainable Community Development: KSU- SINtech 2023 for ADSCD™ with Kalasin
University of the Kingdom of Thailand, and authorize Kalasin University to use the name and logo of GXMZU
in this conference.

We will inform you as soon as possible once the GXMZU participants confirmed.

Warm regards,

&4

<> -
@L Dr. Xie S angi ) T \’-Z
/s \
Preside
Kulngxi Minzu ¥niversity
% 2/2
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UNIVERSITAS PEKALONGAN
(UNI KAL)

Rektorat: Kampus Terpadu:
JI. Sriwijaya No.3 Telp./ Fax. (0285) 421096, JI. Sriwijaya No. 3 Pekalongan
Pekalongan; www.unikal.ac.id Telp. (0285) 426800, 421464

email: unikal.ac.id@gmail.com & rektorat@unikal.ac.id

November 9%, 2023

Subject : Co-host Requirements

Dear President of Kalasin University,

Referring to our letter of acceptance to co-host the Kalasin University Second International

Conference, here we send the co-host requirements:

1. We authorize the use of Unikal logo for the conference purposes. The logo file is attached
with this letter.

2. We plan to delegate five people to attend the conference consisting of three vice-rectors,
Head of the research and community service and Postgraduate and Cooperation Program
representative. We will inform you of these names again before departure.

3. We send articles of Pekalongan University lecturers for publication in the conference
proceeding.

4. We appoint three reviewers for the conference:

a. Associate Professor Dr. Chalimah, M.M.
b. Dwi Agustina, M.Pd.BI., Ph.D.
c¢. Siwi Sri Widhowati., S.Kep., Ns., M., Sc., Ph.D

We are waiting for good news about the conference. If there are additional requirements
needed, please contact us. We will respond to it as soon as possible.

Thank you very much for your kind of cooperation.

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD

The 2™ National and International Conference at Kalasin University
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Khangkhay Teacher Training College

Address: Khangkhay Village, Road Number 07
Pek District, Xiengkhouang Province, Laos.
Tel: +856 61215004  Fax: +856 61215003

’

Re: letter of Invitation

December 11, 2023
Assoc. Prof. Jirapun Huaisan

President of Kalasin University

Dear the President of Kalasin University,

Thank you very much for your Invitation to the second international conference titled “Social
Innovation and Technology for Area Based Development for Sustainable Community
Development: KSUSIN tech 2023 for ADCD” from December 17 to 19, 2023 at Kalasin
University. We are delighted and honored to be invited to the conference. Following is the name
list of our delegates who are going to attend the conference.

1. Mr. Soutchanthong CHANTHAVONG, the Director
2. Mr. Sommay SHINGPHACHANH, Head of Science and Research Center
3. Mr. Keovongkot INSIXIENGMAY, Technical Staff

For more information, please contact Ms. Saysouly SORPHOUPHIENG
Email: saysouly2011@hotmail.com Mobile: +85620 54309897

We value the conference will be a valuable opportunity for us to gain new in;ight regarding t_he
Social Innovation and Technology for Area Based Development for Sustainable Community

Development and strengthen our collaboration between our both institutes.

Mr. Soutchanthong CHANTHAVONG
Director of Khangkhay Teacher Training Colleg

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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Northern Agriculture and Forestry College
P.0O. Box.154 LuangPrabang Province Lao. PDR
Tel: +856 71 219 036. Mobile: +856 20 5570 0538, Fax: +856 71 219 034

www.nafclao.org

11 December 2023
Official letter of informing

To: Assoc. Prof. Jirapun Huaisan
President of Kalasin University
62/1 Kasetsomboon Road, Kalasin Sub-District, Mueang District, Kalasin
Province 46000
Tel: +6643-811128, Mobile: +6686-4584360, Fax: +6643-813070

From: Northern Agriculture and Forestry College, NAFC
Re: To submit committees list from NAFC for the co-host of the 2" KSU international
conference titled: “Social Innovation and Technology for Area Based Development
for Sustainable Committee Development during 17 to 19 December 2023 at Kalasin
University, Kalasin Thailand
- Referring to MoU between Northern Agriculture and Forestry College (NAFC) and
Kalasin University (KSU)
- According to an official invitation of KSU on the date September, 11" 2023 for
inviting professors from NAFC to be the co-host at the KSU international conference
We are honored to inform that, the Director of NAFC assigned 2 teachers for participating to
be the co-host committees of the 2" KSU international conference titled: “Social Innovation
and Technology for Area Based Development for Sustainable Committee Development”
during 17 to 19 December 2023 at Kalasin University, Kalasin Thailand as named:
1) Mr. Somsy Khammanivong, Deputy Director of NAFC
2) Mr. Bounchan Lengsavath, Head of Administrative Office NAFC

For more information please do not hesitate to contact: Mr. Amphaivanh Souksanty
Tel: +856 20 5570 0538 email: souksanty@yahoo.com

~

Your sincerely, / '

/

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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2-‘ National Pingtung University of Science and Technology
NPUST No.1 Shuefu Rd., Neipu, Pingtung 912, TAIWAN
TEL: +886-8-7740561 FAX:+886-8-7740208 E-mail:oia@mail.npust.edu.tw

October 18", 2023
Assoc. Prof. Jirapun Huaisan
President
Kalasin University

Dear President Jirapun Huaisan,

[ hope this letter finds you well. On behalf of National Pingtung University of Science
and Technology (NPUST), I would like to extend our heartfelt gratitude for extending
an invitation to us to co-host the upcoming international conference at Kalasin

University in December.

However, due to a significant milestone fast approaching, we regret to inform you that
we will not be able to fully participate as co-hosts for the conference this year. Our
university is on the cusp of celebrating its 99th school anniversary in November, a
momentous occasion that requires the full dedication of our faculty and staff. Given
these circumstances, it is with a heavy heart that we find ourselves unable to organize

our faculty members for the paper reviewing task.

To this end, we would like to propose an alternative approach to our involvement in
the conference. [ will send the Dean of the Office of International Affairs and College
of Humanities and Social Sciences, Prof. Dr. Vincent Ru-Chu Shih to attend the event.
Furthermore, if there is a need for additional paper reviewers, we are prepared to

invite two of our professors to assist with the paper review process.

We hope this solution is acceptable to you, and we look forward to discussing the
details of our participation further. Please let us know if you have any suggestions or
additional requirements for our involvement in the conference. Thank you for your

understanding and flexibility in accommodating our current commitments.

Sincerely,

C.ac.%ﬁ/

Prof. Dr.-Ing Chin-Lung Chang
President
National Pingtung University of Science and Technology, Taiwan
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Tentative Schedule
The 2" National and International Academic Conference Kalasin University 2023
Theme: “Social Innovation and Technology for Area Based Development for
Sustainable Community Development”
KSU SINtech 2023 for ADSCD Hybrid Conference (Onsite & Online)
December 17™ - 19", 2023 at Office of the President and Asset Management Building,

Kalasin University, Kalasin City, Kalasin Province

Time Activities

December 17”‘, 2023 at Kalasin University Hall

09.00 - 16.00 PM. Attend the exhibitions and poster installation for the presenters at the
conference venue (2™ floor of the at Office of the President and Asset

Management Building)

16.00 -17.00 PM. Registration for the welcome party

17.00 - 17.15 PM. Welcome speech by Assoc. Prof. Jirapun Huaisan, the President of Kalasin
University

17.15 - 17.45 PM. Group Photos Session

17.45 - 18.00 PM. Traditional Performances by Kalasin University Ponglang Band

18.00 — 21.00 PM. Dinner

21.00 PM. Relaxation

Time Activities

December 18™, 2023 at Office of the President and Asset Management Building

08.30 - 08.30 AM. Registration and attend an exhibition on research outcomes and innovation for

area development.

08.30 - 09.00 AM. Welcome VIP/VIP (group) list to create a seating arrangement and invite VIPs to

their assigned seats.

09.00 - 09.15 AM. Kalasin University's introductory VDO presentation

09.15 - 09.30 AM. Opening ceremony performance

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD

The 2™ National and International Conference at Kalasin University
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Time Activities

December 18™, 2023 at Office of the President and Asset Management Building

- Opening Ceremony-

09.30 - 09.45 AM. - Addressing the report of the KSU Conference by Asst. Prof. Dr. Phimlikid
Kaewhanam, the Director of Research and Development Institute

- Delivering the opening remark by Mr. Sanan Phongaksorn, the Governor of
Kalasin Province and President of Ceremony

09.45-10.00 AM. - All partners and representatives of co-host institutes join the opening
ceremony on stage: Governor of Kalasin Province, President of Kalasin
University, the Director of Program Management Unit on Area Based
Development (PMU A), and Members of Kalasin University Council

- The President of Kalasin University, along with representatives from co-host
and organizations, activates the laser to project the letter “KSU”, marking the

opening of the conference

10.00 - 10.20 AM. - Giving souvenir to representatives of co-host institutes and organizations by

Assoc. Prof. Jirapun Huaisan, the President of Kalasin University

10.20 - 10.40 AM. -Special talk by Mr. Sanan Phongaksorn, the Governor of Kalasin Province
and President of Ceremony entitled “Area-Based Development and the

Improvement of People's Quality of Life”

10.40 — 11.10 AM. -Special talk on “Urban Development Guidelines for Grassroots Economic
Development” by Assoc. Prof. Dr. Poon Thiengburanathum, the Deputy-
Director for Planning and Organizational Strategy of the Program Management
Unit for Human Resources & Institutional Development, Research and

Innovation (PMU)

11.00 - 11.30 AM. -Special talk on “Roles of Higher Education for Sustainable Area-Based
Development” by Prof. Qin Yinghong (Dean of School of Civil Engineering and
Architecture) Guangxi Minzu University (GXMZU), China

11.30 — 11.45 AM. - Group photos
11.45 - 12.00 AM. - Attend an exhibition on research outcomes and innovations for area-based
development
12.00 AM. - 01.00 Lunch break
PM.

01.00 PM. - 05.00 PM. | National and international poster presentation session at the 2sd floor of
the Office of the President and Asset Management Building

1. Engineering and Innovation

2. Health Science and Technology

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD

The 2™ National and International Conference at Kalasin University
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Time Activities

December 18™, 2023 at Office of the President and Asset Management Building

3. Agricultural Technology and Innovation

4. Business Administration, Economics, Hospitality and Tourism

5. Educational Sciences, Education, and Learning Management Innovations
6. Humanities, Social Sciences and Innovation for Local Development

7. Innovation Solving Area Poverty Problems for Sustainability

01.00 PM. - 05.00 PM. | National research presentation session at the Office of the President and
Asset Management Building, Building 14, and Building 15

1. Engineering and Innovation

2. Health Science and Technology

3. Agricultural Technology and Innovation

4. Business Administration, Economics, Hospitality and Tourism

5. Educational Sciences, Education, and Learning Management Innovations

6. Humanities, Social Sciences and Innovation for Local Development

7. Innovation Solving Area Poverty Problems for Sustainability

01.00 PM. - 05.00 PM. | International research presentation session at the Office of the President
and Asset Management Building, Building 14, and Building 15

—_

. Engineering and Innovation
. Health Science and Technology

. Agricultural Technology and Innovation

. Educational Sciences, Education, and Learning Management Innovations

2

3

4. Business Administration, Economics, Hospitality and Tourism

5

6. Humanities, Social Sciences and Innovation for Local Development
7

. Innovation Solving Area Poverty Problems for Sustainability

December 19", 2023

08.00 AM. - 09.00 AM.. | Registration for study tour

09.00 AM. - 04.00 PM. | Study tour (details to be provided later)

Remark: 1. Other committees are responsible for related duties
2. The schedule is subject to change as necessary

3. Participants include a total of 150 people (seating plan arrangement)

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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Program Speaker
International Conference

Sessions 1 Engineering and Innovation
Chairman Dr.Methawee Sriwattanapong Photisan
Co-Chairman Dr.Arjaree Saengsathien : Kalasin University
Moderator Mr.Teetipon Vimuktananda : Kalasin University
Assistant Moderator  Mr.Tawan Thongsuk : Kalasin University

Mr.Teerachati Noisombut : Kalasin University
DATE December 18, 2023
Presentation Oral (International)

Room: Cog meeting room

Venue: Faculty of Engineering and Industrial Technology, Kalasin University

| 20

: Nakhon Ratchasima Rajabhat University

NO. Article ID Time

Name of Manuscript/ Author's Name

Scientific

Programme

1 KSUC-OI-001 01.00-01.15 PM

The analysis of current operation problems and
application of tracking audit in engineering cost of
express delivery company in Kunming, China

Yue Huang

Online

2 KSUC-O1-002 01.15-01.30 PM

The advantages of bim technology on the
construction efficiency of a sample green residential
project

Jieru Yang

Online

3 KSUC-OI-003 01.30-01.45 PM

Enhancing sme construction project success: a tqm
approach in Kunming, the people's republic of China

Kaixiang Shi

Online

4 KSUC-OI-004 01.45-02.00 PM

Impacts of supply chain collaboration and firm
performance: the mediating role of supply chain
capabilities of express delivery companies in
Kunming, the people's republic of China.

Chun Mei Li

Online

5 KSUC-OI-005 02.00-02.15 PM

Sustainable construction supply chain for green
building: a case of the siem reap airport terminal

Zheng Guan

Online

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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Scientific
NO. Article ID Time Name of Manuscript/ Author's Name
Programme
6 KSUC-OI-006 02.15-02.30 PM | Factors affecting supply chain management strategies and Online

financial performance towards the competitive advantage
of small and medium-sized enterprises in Kunming, the
people's republic of China

Ni Chang

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Session 2 Health Science Technology
Chairman Assoc.Prof.Dr.Watcharapong Ruankham : Chiang Rai Rajabhat University
Co-Chairman Asst.Prof.Dr.Punika Chaisemsaeng : Kalasin University
Moderator Miss Podjaman Inudom : Kalasin University
Assistant Moderator  Asst.Prof.Dr.Tipubon Tippalert : Kalasin University
Miss Sasitorn Sanpundorn : Kalasin University
DATE December 18, 2023
Presentation Oral (National and International)
Room: 1541 Fourth floor
Venue: Faculty of Administrative Science, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name
Programme
1 KSUC-OI-007 01.15-01.30 PM | Improving the quality of life for the elderly through Online
the use of an online elderly system, with family and
community involvement in Maha Sarakham province
Nitaya Buntao
2 KSUC-0I-008 01.30-01.45 PM Fabrication of erythromycin-loaded poly (vinyl Online
alcohol)/chitosan/collagen nanofiber mats via
electrospinning as potential wound dressings
Narakorn Paengyotha
3 KSUC-OI-009 02.00-02.15 PM | Physical activity, play exercise and early stimulation Online
treatment for stunting ages 25 — 59 month in the
Karanganyar health center area Pekalongan district
Andung Maheswara Rakasiwi

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Session 3 Agricultural technology and innovation
Chairman Prof.Dr.Mohammed Nour : University of New Caledonia
Co-Chairman  Assist.Prof.Dr. Pitchaporn Wanyo : Kalasin University
Moderator Dr.Kaewta Sootsuwan : Kalasin University
Assistant Mr.Theerapat Sinthudech : Kalasin University
Moderator Mr.Vajaravara Vongkanha : Kalasin University
DATE December 18, 2023
Presentation  Oral (International)
Room: 1542 Fourth floor
Venue: Faculty of Administrative Science, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name
Programme
1 KSUC-0OI-010 01.00-01.15 PM | Efficiency of lime, cow manure associated with Onsite
nitrogen fixing bacterial inoculation on yield and
quality of groundnut
Nguyen Ngoc Phuong Trang
2 KSUC-0OI-011 01.15-01.30 PM | Analysis of honey in the comal district involves Online
testing for moisture content, acidity levels, reduction
of sugar levels, and sucrose sugar levels
Kharismatul Khasanah

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Sessions 4 Business Administration, Economics, Hospitality, Tourism
Chairman Dr.Daranee Ketchompu : Nakhon Phanom University
Co-Chairman Asst.Prof.Dr.Chairung Chaikambang : Kalasin University
Moderator Mr.Jonathan Wary : Kalasin University
Assistant Moderator  Mrs. Wilawan Tongsukkaeng : Kalasin University
DATE December 18, 2023
Presentation Oral (International)
Room: 1534, Third floor
Venue: Faculty of Administrative Science, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name
Programme
1 KSUC-OI-012 01.00-01.15 PM | An investigation into the development of preschool Onsite
education teachers in An Giang province, Viet Nam
Nguyen Bach Thang, PhD
2 KSUC-0OI-013 01.15-01.30 PM | Income smoothing through loan loss provisions in Onsite
Viethamese banks
HOANG, Hanh Nguyen
3 KSUC-OI-014 01.30-01.45 PM | Changing behavior in climate change: exploring factors Onsite
influencing environmentally friendly products
adoption among urban consumers in Hue, Vietnam
Ngo Minh Tam
a4 KSUC-OI-015 01.45-02.00 PM | Assessing the impact of government responses to the Onsite
covid-19 pandemic on stock market performance:
insights from Asian countries
Thi Bich Ngoc TRAN
5 KSUC-OI-016 02.00-02.15 PM | The volatility spillovers between the cryptocurrency Onsite
market and traditional markets
Phan Nhat Quang
6 KSUC-0I-017 [02.15-02.30 PM | Determinants of energy poverty in the central Onsite
coastal area, Vietnam
Yen Hai Nguyen

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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Scientific
NO. | Article ID Time Name of Manuscript/ Author's Name Programm
e
7 | KSUC-0I-018 [02.30-02.45 PM| A study of customer behavior and satisfaction Online
towards online technology product distributors
who receive products through transport service
providers in Samut Sakhon province
Adul Nongpa
8 | KSUC-OI-019 |02.45-03.00 PM| Risk evaluation and mitigation strategies for Online
Chinese investments in overseas public-private
partnerships
Min Yang
9 KSUC-0I-020 |03.00-03.45 PM| Improvement strategies of quality in textile and Online
garment production in shanghai
Zhou Zhijun
10 | KSUC-0I-021 |03.45-04.00 PM| The effect of financial performance and firm size Online

on bond rating

Siti Pujiwati

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Sessions 5 Education, Pedagogy and Learning Management Innovation
Chairman Dr.Duangporn Sriboonruang : Rajabhat Maha Sarakham University
Co-Chairman Asst.Prof.Dr.Chulida Hemtasin : Kalasin University
Moderator Mr.Nanthanut Wiangin : Kalasin University
Assistant Moderator Mr.Niwat Chinserm : Kalasin University
DATE December 18, 2023
Presentation Oral (International)
Room: Dino Theater, Eighth floor
Venue: Faculty of Administrative Science, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name Programm
e
1 KSUC-OI-022 [01.00-01.15 PM| Interlinking the cooperative and work- Onsite
Integrated Education Programs of COLA KKU
vis-a-vis english language teaching and
learning
Xenia R. Emperador-Garnace, Ph.D.
2 KSUC-OI-023 |01.15-01.30 PM| Factors affecting year 2 students’ poor Onsite
english reading ability at department of
foreign languages faculty of languages,
Souphanouvong University. academic year
2020-2021
Sisoury Phommaseng
3 KSUC-OI-024 |01.30-01.45 PM| Students’ reluctant in english speaking. A Onsite
cased study of english teacher students at the
faculty of education, Souphanoouvong
University, Lao PDR
Toulakone Souliya
4 KSUC-OI-025 |01.45-02.00 PM| Error analysis of Lao undergraduate students' Onsite
in english speaking and writing skills 4th year
students faculty of languages, Souphanouvong
University 2023-2024.
Somsack PHETSAMAI

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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NO.

Article ID

Time

Name of Manuscript/ Author's Name

Scientific

Programme

KSUC-OI-026

02.00-02.15 PM

Training and recruitment of male teachers at
the preschool level with a gender equal
approach

Nguyen Minh Diem Quynh

Online

KSUC-OI-027

02.15-02.30 PM

The optimization of the may fourth commune
online learning platform: improvement and
efficiency

Xiaochong Li

Online

KSUC-OI-028

02.45-0.300 PM

User experience of intelligent center of
vocational education platform based on
blended teaching: the perspective of higher
vocational teachers

Fanghui Quan

Online

KSUC-OI-029

03.00-03.15 PM

A conceptual framework of instructional
model enhancing cognitive skills based on
Thai qualifications framework for higher
education for undergraduate students of
Rajabhat Universities

Kantida Boonma

Online

KSUC-OI-030

03.30-03.45 PM

The importance of bamboo flute in the
primary school curriculum

Chen Sai

Online

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Sessions 6 Humanitties, Social Science, and Innovation for Local Development
Chairman Asst.Prof.Dr.Patawee Chotanan : Ubon Ratchathani University
Co-Chairman Dr.Suwitchan Un-udom : Rajabhat Maha Sarakham University
Moderator Miss Narueta Hongsa : Kalasin University
Assistant Moderator Miss Prapaporn Nongharnpituk : Kalasin University
DATE December 18, 2023
Presentation Oral (International)
Room: Meeting Room the 6" floor
Venue: Office of the President and Asset Management, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name Programm
e
1 KSUC-OI-031 | 01.00-01.15 | The Indonesian netizens’ response to tiktok as Online
PM English learning media
Dwi Ario Fajar
2 KSUC-0OI-032 | 01.30-01.45 | Populism sentiments in Indonesian higher Online
PM education curriculum
Susanto
3 KSUC-0I-033 | 01.45-02.00 | Digital skills development policy for a better Onsite
PM quality of life for the elderly in Bangkok.
Atthapon Chaianun
4 KSUC-0I-034 | 02.00-02.15 | Guidelines for Developing the International Onsite
PM Effectiveness of Academic Administration in
Higher Education Institutions
Sivaphong Orpong
5 KSUC-OI-035 | 02.15-02.30 | Study and find patterns to prevent problems Onsite
PM from expanding the NEET group in the northeast
of Thailand
Surangrat Jintanasathirakul

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Sessions 6 Humanitties, Social Science, and Innovation for Local Development
Chairman Asst.Prof.Dr. Waraporn Chedchoo : Naresuan University
Co-Chairman Dr.Worachat Kitrenu : Kalasin University
Moderator Miss Pattharaporn Wathawatthana : Kalasin University
Assistant Moderator Miss Jamlonglak Siangsanan : Kalasin University
DATE December 18, 2023
Presentation Oral (International)
Room: Computer 3, 2nd floor (aspauilaes 3 i 2)
Venue: Office of the President and Asset Management, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name Programm
e
1 KSUC-OI-036 | 01.15-01.30 | Analysis of village owned enterprises (bumdes) Online
PM development: efforts to create a developed
and independent tourism village
Chalimah
2 KSUC-0I-037 | 01.30-01.45 | Purchase decision of green product "batik with Online
PM natural dyes"
Danang Satrio
3 KSUC-OI-038 | 01.45-02.00 | Program music on “the expression” song for big Online
PM band jazz: eventful
Thitinun Charoensloong
4 KSUC-OI-039 | 02.00-02.15 | Creation of rongngen “gunung selatan” Online
PM Ketkaew Bunrattanang
5 KSUC-OI-040 | 02.15-02.30 | Chao Phraya’s Lightening Suite Online
PM Nayos Sartjinpong
6 KSUC-0I-041 | 02.30-02.45 | Didgeridoo: creating traditional aboriginal Online
PM musical instruments from alternative materials

Pariphon Dinlansagoon

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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PM

quartet
Saksit Smithitam

KSUC-0I1-042 | 02.45-03.00 | A creative work prasad wai for trumpet quartet Online
PM. Kueakool Jaisom
7 KSUC-OI-043 | 03.00-03.15 | Neo-hanuman for flute, violin, cello and piano: Online
PM the burning of Longka
Thanyawat Sondhiratna
8 KSUC-0OI-044 | 03.15-03.30 | A creative work: Sor Pamar song for wind Online

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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International Conference
Sessions 6 Humanitties, Social Science, and Innovation for Local Development
Chairman Asst.Prof.Dr.Piyanat Soikham : Ubon Ratchathani University
Co-Chairman Assoc.Prof.Dr.Parisha Marie Cain : Kalasin University
Moderator Miss Kamollapat Chaisongkram : Kalasin University
Assistant Moderator  Asst.Prof.Dr.Nataya Hokpanna : Kalasin University
DATE December 18, 2023
Presentation Oral (International)
Room: Computer 1, 2nd floor
Venue: Office of the President and Asset Management, Kalasin University
Scientific
NO. Article ID Time Name of Manuscript/ Author's Name Programm
e
1 KSUC-OI-045 | 01.00-01.15 | A confirmatory factor analysis of factors Online
PM influencing the job performance of royal Thai
army personnel
Colonel Tammasarit Junjuajarn
2 KSUC-0I-046 | 01.15-01.30 | The effect of local governance on subjecctive Online
PM well-being evidance from household survey
Pham Thi Bich Ngoc
3 KSUC-0I-047 | 01.45-02.00 | The role of employee performance on Online
PM organizational cohesiveness mediated by
employee trust
Isti Windari Suryaningsih dan Chalimah
4 KSUC-0I-048 | 02.00-02.15 | The influence of job satisfaction, quality of work Online
PM life and organizational commitment on
intention to stay
Akhmad Zaeni dan Chalimah
5 KSUC-01-049 | 02.15-02.30 | Analysis of factors influencing organizational Online
PM citizenship behaviors :a case study of members

of the Pekalongan city resort police office

Meidiyanto Ibnu Putra, Zahro
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Scientific
NO. Article ID Time Name of Manuscript/ Author's Name Programm
e
6 KSUC-OI-050 | 02.30-02.45 | The impact of female chairs on firm risk: Onsite
PM evidence from Vietnam
Nguyen Ho Phuong Thao
7 KSUC-OI-051 | 02.45-03.00 | Welfare impact of microcredit on rural Onsite
PM households in Vietnam
Phan Nguyen Khanh Long
8 KSUC-0OI-052 | 03.00-03.15 | Market analysis and willingness-to-pay for Onsite
PM implementing water quality management

devices - iots in white leg shrimp farming
facilities in the Mekong delta region

Dao Duy Minh

Social Innovation and Technology for Area Based Development for Sustainable Community Development : SINtech 2023 for ADSCD
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Program Poster

Sessions 6 Humanitties, Social Science, and Innovation for Local Development

Chairman Assist.Prof.Dr.Satit pakmaluk : Sakonnakhon Rajabhat University

Co-Chairman Assist.Prof.Dr.Kittanut Yanpisit : Kalasin University

Moderator Mr.Apichet Samerjai : Kalasin University

DATE December 18, 2023

Presentation Potser (International)

Link:

Room: Hall Venue: Office of the President and Asset Management, Kalasin University, Mueang District,

Kalasin Province

Name of Manuscript/ Author's Name Scientific
NO. Article ID Time
Programme
1 KSUC-PI-001 01.00-01.15PM | A sustainable learning model for conservation Onsite
and utilization of natural resources, tailored to (Poster)
the community and forest practices in areas
susceptible to frequent forest fires, has been
developed in the Phu Long forest of Phu Khiao
district, Chaiyaphum province
Tawan Chumpapho
2 KSUC-PI-002 01.15-01.30 PM | Model of conservation and prevention for the Onsite

biodiversity loss according to (Poster)
live of the community people with forest by
participation of network associates in the area at
risk of repeated forest fires in Phu Long forest,
Phu Khiao district, Chaiyaphum province
Warawut Mahamit
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KSUC-O1-004

KSUC-OI-005

KSUC-OI-006

The analysis of current operation problems and application of tracking audit in
engineering cost of express delivery company in Kunming, China

Yue Huang

The advantages of bim technology on the construction efficiency of a sample green
residential project

Jieru Yang

Enhancing sme construction project success: a tgm approach in Kunming, the
people's republic of China

Kaixiang Shi

Impacts of supply chain collaboration and firm performance: the mediating role of
supply chain capabilities of express delivery companies in Kunming, the people's
republic of China.

Chun Mei Li

Sustainable construction supply chain for green building: a case of the siem reap
airport terminal

Zheng guan

Factors affecting supply chain management strategies and financial

performance towards the competitive advantage of small and medium-sized

enterprises in Kunming, the people's republic of China

Session 2: Health Science Technology

KSUC-OI-007

Improving the quality of life for the elderly through the use of an online elderly
system, with family and community involvement in Maha Sarakham province

Nitaya Buntao
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Abstract

The purposes of this research were (1) To analyze the problems existing in the current operation
and the application of tracking audit in engineering cost, (2) To compare the similarities and differences of
engineering activities that take place within the express delivery company, and (3) To propose ways to
reduce the engineering costs of the express delivery company in Kunming, China. The key information is 16
people owners of businesses or assigned managers, experienced team members, and employees, with two
groups selected from each company. All informants had at least 3 years of experience in managing or
operating the express delivery company. The research tool is the semi-structured interview and content
analysis, The results of problems of the express delivery company from 2 groups of key informants, have
12 factors as follows: (1) competition situation, (2) last-mile delivery, (3) business owners lack sufficient
funds, (4) regulatory challenges, (5) operational efficiency (6) measures to protect against COVID-19, (7) air
and water transportation, (8) environmental concerns, (9) disruptions and external factors, (10) data security
and privacy, (11) security and fraud, and (12) the monopoly of shipping. Results of the application of tracking
audit in engineering cost can be summarized in eight factors as follows: (1) logistics communication, (2)
customer service, (3) procurement, (4) managing the transportation, (5) warehouse management and
storage, (6) feedback, (7) material handling, and (8) packaging and packages. The model of reducing
engineering costs is an ongoing process that involves several steps. First, analyze the situation and identify
the problem. Next, program direction, followed by building objectives. To establish a cost-cutting strategy,
operations, including prevention and appraisal costs, should involve the participation of all parties involved.
Accurate measurement and stakeholder satisfaction are crucial for providing quality services and achieving
continual improvement. By following these steps, can adopt new technologies and adjust as needed to
achieve long-term success.

Keywords: Problem of express delivery company, Application of tracking audit, Engineering cost.



“s_ QZMSIJ\]TE;H Engineering and Innovation

acial Innovation and Technology for Area Based De nt for
Sustainable Community Development:SINtech 2023 for ADSCD | 2

Introduction

China's rapid economic growth also caused some problems at the same time, to avoid major
investment projects, the engineering construction projects "high low yield" and "jerry-built projects”, the
audit institution reform in the previous post audit way, advocates the advance, the whole process of tracking
audit approaches, the resulting tracking audit (Hao, 2022). The research on the whole process of tracking
audits has not stopped. Tracking audits are mostly used in real estate development and construction
projects. Under the rapid development of the economy and the acceleration of the country's urbanization
process, more large-scale construction projects have emerged, and the ensuing increase in project
quotations. In the actual construction process, due to various reasons, the project volume is large, and
uncontrollable factors affect the overall cost level, so there will be many problems, such as the lack of
scientific quality management, the inability to find existing defects, and safety hazards in time. At the same
time, it will also be the main factor that restricts the quality, safety, and cost of project construction
(Wenlong, 2017).

The traditional audit work is to collect and sort out the list of materials and equipment consumed
in the construction of the project, and the settlement of personnel wages, after the completion of the
project. During this process, it is also necessary to audit the cost, mainly to analyze whether the use of
these funds in place, it is in line with the actual needs, and the placement of the remaining funds after the
completion of the project. Audit the construction drawings of the project and conduct corresponding audits
and supervision on the project cost. The completion of an audit is a crucial stage in any construction project.
It is important to discover any problems that may exist in the project as soon as possible. If the audit of
the construction project's cost is not sufficient, it can lead to unnecessary losses, affect the quality of the
project, and even delay the construction project's progress. Such an audit is a post-project work that takes
place after the project's operation period. Due to the long operation period, illegal activities such as cutting
corners and exploiting loopholes in the project process may go unnoticed. This can prevent the project
from realizing its maximum economic benefits (Ting et al. 2013). Therefore, the follow-up audit in the
project implementation came into being. Tracking and auditing can run through the entire process of the
entire project, based on the project. Budget and cost management, by determining the project cost, in the
project design stage, carrying out cost determination, estimation, calculation, control, and evaluation, and
using various methods to Items controlled (Olanipekun, 2018). Therefore, construction projects should
establish an independent project cost-tracking audit mode, establish a sound cost supervision system, and
comprehensively analyze the project budget implementation in combination with the implementation
effect of the procurement budget, to ensure the smooth progress of the project.

This research analyzes the composition of the project quality control system, as well as the basic
theories and methods of cost audit and supervision, The role of project cost tracking audit is used to
evaluate the importance and influence of audit in the whole process of engineering projects. To ensure
that the project construction work can be carried out smoothly, and the same time, control the false

situation of the project cost, we will focus on the design links that have a large impact on the project cost
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to ensure that all links in the construction project can be effectively implemented. The audit estimates the
project quantity, determines the project cost and construction cost, and then carries out the project
settlement and settlement. It also aims to predict problems related to the application of tracking audit in
engineering cost and compare tracking and inspection. The research suggests that using tracking audit can
be a backup plan for work mode planning and can increase operational efficiency. Currently, the project

cost is being monitored through tracking.

1. Research Objectives

1.1 To analyze the problems existing in the current operation and the application of tracking audit
in engineering cost of the express delivery company in Kunming, the People's Republic of China.

1.2 To analyze and compare the similarities and differences of engineering activities that take place
within the express delivery company in Kunming, the People's Republic of China.

1.3 To propose ways to reduce the engineering costs of the express delivery company in Kunming,
the People's Republic of China.
2. Review of Related Literatures

2.1 Express Delivery Company Context In Kunming

China is known as the commercial center of Asia, one of which is Kunming, located in Yunnan
province. It is a promising market for imported goods and services worldwide. Especially products produced
by foreign investment entrepreneurs. Which quickly invested in Kunming until it became the number one
important retail market in China. Kunming is the capital city of Yunnan province. It is China's fourth-largest
port after Shanghai, Beijing, and Guangzhou, where the Chinese authorities intend to serve as a gateway to
Western trade. After developing the R3A route, the Silk Road connecting China-Laos and Thailand was
established in 1995 under the project "Economic Square," and was officially launched in 2008, with a
distance of approximately 1,240 kilometers from Chiang Rai province to Kunming. It is also a path to develop
trade, investment, and logistics for quality, increasing the competitiveness of entrepreneurs, and seeking
new markets to increase as well as developing supply chains to support the linkage of countries in the
Mekong sub-region. Promote the diverse Lanna culture and social capital. Both are culturally linked with
neighboring countries in the Mekong sub-region at the same time.

This area is targeting logistics hubs to trade with allies who want to enter the Chinese market. About
4 million citizens have taken up trading careers in Kunming. While the population of Yunnan is 45 million
people, they see trade opportunities and foreign businessmen, who want to penetrate this market, in
addition to general roadside stalls Images of cyclists peddling coods can still be seen, it is a traditional
selling culture that the Kunming people have done since the past.
Nowadays, this is a world of free trade. The Yunnan authorities saw the potential for trade in the city.

Kunming has been renovated into a "new city" along with the installation of important infrastructure such
as the airport. A large electric train project that is expected in the next 2 years, all construction plans will

be completed. For the “port city” of this support for trade that will flow continuously. The business in
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Kunming that has grown exponentially over the past 10 years is mining hydropower plants, pharmaceuticals,
real estate, and retail (Yiqun, 2016). The Kunming municipal government has formulated the 2011-2015
Logistics Modernization Development Plan for Kunming and has prepared a budget of 1.12 trillion yuan to
develop Kunming into an inter-China distribution center. Inland and ASEAN or the government in Kunming
are called "Network 1234", with the number 1 referring to the logistics connection between the central cities
of Yunnan Province to reach each other within 1 hour. Number 2 means the link of 2 oceans, namely the
Pacific Ocean and the Indian Ocean Number 3 means the connection of 3 regions, namely East Asia
Southeast Asia, and South Asia, and number 4 means connecting and expanding logistics management

around the 4 directions.

2.2 Tracking audits in the engineering cost

Production cost is an important factor that determines whether a product is cheap or expensive.
Because the cost of production has many components that are the main factors in production, including
materials, labor costs, and various utilities, reducing production costs. Therefore, it is very important to
make the product cost lower or increase profits which has a positive effect on competitive efficiency in the
industrial market (Zupan, 2020). In particular, value engineering is the application of engineering principles
to help analyze various processes in operation.

Cost of transportation can be classified into 4 types (Hao, 2022) as follows: (1) Fixed cost is the
cost or expense that does not change according to the volume of transport. Whether to produce or not to
produce. This cost will occur in a fixed amount and will have to be paid at the same rate, such as rent,
land, building, insurance, vehicle registration, depreciation salary venue rental license fees. (2) Variable costs
are those that change with the level of production or output. In the case of transportation services, the
cost of variable expenses such as fuel, repairs, and lubricants, increases with the volume of transportation
services provided. When fewer transportation services are produced, the variable costs decrease as well.
(3) Total cost is the cost or expense that combines fixed costs and variable costs together. The cost of
transporting goods or services cannot be separated from each service. The cost or expense incurred when
transporting goods or services to their destination on the return trip, without carrying anything back. This is
considered an opportunity cost, and the cost of non-economical transportation due to waste must be taken

into account when calculating the cost of the return trip.

2.3 Strategies to reduce transportation costs
The cost of transportation is one of the important costs because transportation is nowadays
important to almost all types of businesses, causing in many businesses, the cost of production affects the
total cost of products and services. The cost of the transport operator will be more or less depending on
the factors involved in pricing the freight. Therefore, entrepreneurs need to plan various strategies to
increase efficiency (Olanipekun, 2018) and reduce transportation costs as follows:
2.3.1) Changing transportation energy from diesel or gasoline to biodiesel or CNG can save 60-

70% compared to oil consumption.
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2.3.2) Here is a clearer version of the text you provided. Transportation systems can be
structured in various ways. One such way is a combination of two or more modes of transportation, that
are either under a single contract or overseen by a single person. Such systems can be categorized based
on physical characteristics into five types: road, rail, water, air, and pipeline transport. Alternatively, they
can be multimodal, integrating different modes of transport. To keep up with customer demands and vary
transportation costs to be more economical, it's essential to choose the appropriate model.

2.3.3) Distribution center strategy. When constructing a collection and distribution center, it is
crucial to consider different strategies that can be implemented to reduce transportation costs and ensure
efficient delivery of goods. By having a distribution center, the need for direct transportation to customers
in other areas is reduced, which in turn results in trucks being empty or not fully loaded. However, with an
efficient distribution center, products can be collected and loaded onto trucks that correspond to the
delivery location and quantity. This helps to minimize transportation costs, making it imperative to have a
well-planned distribution network. By collecting goods and filling trucks, the entire transportation process
becomes more efficient and cost-effective.

2.3.4) Strategies for transporting goods both round trips and back. Improving transport
efficiency by reducing idle runs. Because in general transportation, when the goods are delivered, they will
hit the car running empty back, resulting in a useless increase in the cost of assembly. The costs incurred
are non-value-added costs, and these costs must be borne by the operator. Which is an important part of
increasing the operating costs.

2.3.5) Strategies for using information technology systems. In order to reduce logistics costs
and improve the efficiency of the transportation management system (TMS), it is important to focus on two
main components: transportation planning and transportation efficiency. The planning component is
responsible for organizing transportation operations, while the efficiency component helps make decisions
about cargo in order to achieve the goals of the transportation business, such as achieving the fastest and

most cost-effective transportation possible.

Research Methodology
1. This research methodology is divided into 3 parts as follows:

Part 1. The study reviews related works on engineering cost operations in an Express Delivery
Company and analyzes current operational problems.

Part 2. We will suggest a different method for tracking audit in engineering costs and delve into its
components. This method involves interviewing the business owner or manager and team members or
employees to operate and understand their perspective on the application of tracking audits in engineering
costs. The research data is primary data obtained from the semi-structured interview form for the owner or
manager of the express delivery company in Kunming, the People's Republic, and secondary data obtained

from literature reviews.
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Part 3 the data through content analysis to compare the similarities and differences with 8 related
elements: (1) Logistics communication, (2) Customer service, (3) Procurement, (4) Transport management,
(5) Warehouse management and storage, (6) Feedback (7) material handling and, and (8) Packaging and
package, after which summarizing the cost of application of tracking audit in engineering cost of express

delivery company and perform unit cost analysis for some activities. Finally, the results are summarized.

2. Research Instrument

2.1 The questionnaire will be created for literature review. It will be a semi-structured interview
about the application of tracking audit in engineering cost, including of express delivery company, related
8 elements. The semi-structured interview will have audit tools from experts in accounting, tracking audits
in engineering costs.

2.2 The researcher utilized a questionnaire they had created and presented it to three academic
experts for their review. The experts assessed and checked for consistency with the research purpose, a
process known as item-objective congruency (I0C). To ensure reliability, the researcher analyzed the internal
consistency model, using (6) criteria. The questions with IOC values between 0.50-1.00 were chosen, while
those with values below 0.50 were reviewed or removed entirely (Rovinelli, 1976). IOC score of 0.78-0.94.

For the consistency of the questions in this research.

3. Target Group

Technique for an in-depth interview with owner or manager and team members or employees.
Who will be the key informants for one company, and has experience in operations for more than 3 years,
willing to volunteer to join and participate in research. The research purposive key information was used to
select 16 individuals from 8 companies, two groups all informants had at least 3 years of experience in
managing or operating an express delivery company. The researcher utilized two methods to collect data:
personal interviews and focus groups. The researcher organized representatives to facilitate group
discussions or handle telephone inquiries. After scheduling appointments for interviews, the content was
summarized into categories based on the research question and objectives of the study.
4. Statistics for Data Analysis

The researcher conducted a content analysis and categorized data collected from interviews and

focus groups with 16 individuals from 8 companies.

Results/Research

1. Demography of Key Information

The key informants who were surveyed for this study were divided into two groups: business
owners/assigned managers, experienced team members, and employees. Out of the 16 respondents, 11
(69%) were female and 5 (31%) were male. Age was classified into four categories, 40-47 years (44%,; 7), 50-

59 years (31%; 5), 60 years or older (13%; 2), and 30-39 years (12%,; 2). Education was divided into three
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categories, Bachelor's degrees (44%,; 7), Master's degrees (37%,; 6), and below Bachelor's degrees (19%; 3).

Business experience was classified into four categories: 7-9 years (31%; 5), 4-6 years (25%), 3 years (25%),

and 9 years or more (19%,; 3).

2. To the analysis of the results of the application of engineering cost monitoring of Express

Delivery Companies in terms of similarities and differences.

Table 1: shows an analysis of the results of the application of engineering cost, similarities, and differences.

The application of

Business Owner /Manager

Experience team members

engineering cost and employees Similarities Differences
(8 people)
monitoring (8 people)
1. Logistic Good communication also enables us | The communication became | Effective The role of communication

communication

to operate smoothly and efficiently,
creating a seamless network of
information flow. Overall, it gives our
express delivery company a

competitive advantage.

evident that effective
communication with business
stakeholders is crucial in
ensuring that everyone shares

the same understanding.

communication is
crucial for
business owners
and managers,
including
experienced team
members and
employees who
need to
coordinate
transportation
activities to

achieve their

applications is different.
Business owners and
managers focus on
communication to drive
policy up the operational
hierarchy, while experienced
team members and
employees use
communication to discuss
and coordinate work

effectively.

goals.

2. Customer service As a service-based business, the Continuous operational Similarities

quality of service is key, and it improvement, proactive

should cover all aspects of the communication, feedback

customer experience, including collection, knowledgeable

inbound logistics. The company has | staff, and personalized

to prioritize service quality above interactions are crucial for

all else. The goal is to deliver exceptional customer

products correctly, accurately, and service.

quickly, while meeting the

expectations and needs of our

customers.
3. Handle The quantity and quality of Experience team members Similarities it's important for
procurement purchased products and materials and employees must have experienced team

impact the satisfaction of the
organization and customer needs in
various departments. To optimize
costs, purchasing equipment, tools,
or technology at a lower price can
lead to increased efficiency and
lower engineering costs, ultimately
resulting in a more profitable

business.

manual procurement, access
to information, and planning

aspects of procurement.

members and employees
to have accurate
procurement handling
from operators. This
ensures safe operations
and prevents any
problems from arising in
the workplace. Ultimately,

the goal is to achieve the
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The application of

Business Owner /Manager

Experience team members

engineering cost and employees Similarities Differences
(8 people)
monitoring (8 people)
objectives that have been
set for the business.
4. Transport The process encompasses moving It's focused on managing Similarities
management process raw materials or products from their | information, tracking and
starting point to their final monitoring operations,
destination or returning abnormal confirming deliveries, and
products to the warehouse. processing payments. We
ensure continuous
monitoring of the entire
process.
5. Process for A well-managed warehouse ensures | Managing and storing items Similarities
managing and storing efficient processes from setting up in a warehouse is a critical
items in a warehouse. | the warehouse structure to product | aspect of supply chain and
design and placement, managing inventory management.
space, inventory leveling, and Efficient warehouse
maintaining equipment. operations can help reduce
costs, improve order
fulfillment, and enhance
customer satisfaction.
6. Feedback It was revealed that there are There are quality control Similarities
instances where returned items measures in place to ensure
cannot be given to customers due safe and efficient handling of
to damage or expiration and that packages. All those involved
businesses should have policies in in operations must trace
place to efficiently handle and every process of the
potentially process or reuse these transport business.
products to minimize costs.
7. Material handling Engaging in the transportation of Efficient material handling is Similarities
process raw materials, goods in process, and | crucial for optimizing storage
finished goods is crucial within capacity, and equipment
factories and warehouses. usage, and minimizing
distribution and
transportation costs.
8. Packaging and It’s important, because the To achieve ease of Similarities

Package

packaging is designed to showcase
product details and create
awareness among customers while
also protecting the product from
damage during transportation and

storage.

movement and storage, the
optimal shape for packaging
is a cube. The objective of
packaging and unitization is
to pack products of diverse
sizes and shapes as tightly as
possible to resemble a

cuboid shape.

3. The ways to reduce the engineering costs of the express delivery company.

The self-interview involved telephone interviews and group discussions with 8 business

owners/assigned managers and 8 experienced team members and employees, totaling 16 individuals from

8 companies in Kunming. Information was collected from the company's operational experiences. After
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analyzing the issues and engineering costs of an express delivery company, methods to reduce costs were

identified, See Figure 1.

(5) Operation
(Prevention-
Appraisal cost)

(2) Program
direction

Figure 1: The ways to reduce the engineering costs of the express delivery company in Kunming

Figure 1. shows the model of reducing engineering costs is an ongoing process that involves several
steps. First, it's important to analyze the situation and identify the problem. Next, program direction should
be established, followed by building objectives. From there, cost reduction strategies should be determined
to make the transportation business more competitive. Including, prevention and appraisal costs, should
involve the participation of all parties involved. Measurement should also be emphasized, including
quantitative measurements such as delivery time, raw material costs, quantity of products sent, and quality
of resource use. Providing accurate services is crucial, as is ensuring stakeholder satisfaction. Continual
improvement is also necessary to maintain profit margins and stay competitive in the Express Delivery
Company. By following these steps, the Express Delivery Company can adopt new technologies and adjust

as needed to achieve long-term success.

Conclusion

The research into reducing engineering costs involves nine steps and is an ongoing process. It is
necessary to continuously adjust the model in the future by either adding or removing relevant factors.
The changing environment and increased competition have forced businesses to adjust their operating
strategies. To ensure sustainable business operations, it is important to find ways to overcome obstacles

and challenges in engineering costs for express delivery companies.

Suggestions

1. Suggest areas for future research, the research into strategic planning and improve the
engineering cost operation plan of the express delivery company in Kunming, the People's Republic of
China

2. The current guidelines or operational strategies to reduce the company's engineering costs, to

have long-term competitiveness.
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Abstract

The purposes of the research were to compare the efficiency of traditional construction
methodologies with BIM (Building Information Modeling) technology in green residential project
construction, to explore the implications of BIM technology on energy consumption and emissions
reduction in such projects,and to establish a theoretical, practical foundation for applying BIM technology
in green residential initiatives, striving to offer more efficient, intelligent, and sustainable solutions for green
home construction. The methodology used to accomplish this involves three principal research methods:
literature research, information research, and regression analysis. The literature research method forms the
foundation of the study,it in a comparison and summary of all the collected literature, distilling the research
findings and conclusions into key factors influencing BIM technology's influence on green housing project
construction efficiency. The information research method aids in comprehending the application of BIM
technology in green housing project construction. regression analysis further investigates the influence of
BIM technology on the construction efficiency of green housing projects. The research findings showed that
the advantages of BIM over traditional construction methods, bridging existing knowledge gaps.Indicate the
factors such as construction time, quality, collaborative capabilities, costs, carbon emissions, noise and
particulate pollution, energy efficiency, and aspects of technology, economy, and environment significantly
influence construction efficiency. From a technological, economic, and environmental perspective,
advanced technologies like BIM design, construction, and management efficiency, leading to decreased
carbon emissions, increased energy and water savings, and lessened indoor air pollution. These outcomes
form a robust theoretical and practical foundation for employing BIM in green residential projects.
Keywords: Building Information Modeling (BIM), Green Housing Projects, Construction Efficiency,

Sustainable Construction, Technology Impact

Introduction
Building Information Modeling (BIM) is a digital tool suite that revolutionizes architecture and

construction by allowing comprehensive modeling of project elements. Originating in Europe and America,
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BIM's widespread global use, as in public building projects in the US, UK, and Germany, enhances
sustainability, efficiency, and cost-effectiveness ref. It's seen successful implementation in notable projects
like London City Island and Chicago's Willis Tower. Green residential projects are on the rise, targeting
sustainable development, environmental protection, health enhancement, and energy conservation. By
2021, over 70,000 residences adhered to green standards, primarily in the US, Canada, Australia, and UAE,
with growing demand in Asia-Pacific and Africa. Predictions for 2030 suggest green housing will comprise
25% of the global market. Green housing brings environmental, economic, and social benefits through
reduced carbon emissions and pollutants, lower living costs, improved urban living quality, and promotion
of sustainable lifestyles. It's crucial for societal transformation and low-carbon development. Enhancing
construction efficiency stimulates industry investment, promotes affordable housing, conserves energy,
reduces emissions, addresses housing shortages, and spurs technological innovation. This study explores
the integration of BIM technology with green housing projects, contributing to academic research and

practical sustainable housing advancements.

1. Research Objectives

1.1 To compare the efficiency differences between traditional construction methods and BIM
technology in green residential project construction.

1.2 To investigate the influence of the application of BIM technology on building energy utilization
and emissions reduction in green residential project construction.

1.3 To provide a theoretical and practical basis for the application of BIM technology in green
residential projects, and to provide more efficient, intelligent, and sustainable solutions for green home
construction.

1.4 To study the application effect of BIM technology in green residential projects can quantitatively
evaluate the performance of BIM technology in accuracy, model precision, efficiency, etc., providing

effective application examples and scientific references for the construction industry.

2. Review of Related Literatures

Building Information Modeling (BIM) is a pivotal tool in construction, fostering cooperation and error
reduction by digitizing building attributes. It enhances communication and precision in design processes,
optimizes designs, simulates systems, and promotes sustainable development. [1] Despite challenges like
high costs and complexity, with proper planning, BIM's benefits are fully harnessed, improving efficiency,
resource utilization, and cost control. Future research could focus on BIM's implementation strategies and
its role in enhancing sustainability and safety. Significantly, BIM contributes to green building practices, aiding
energy saving, indoor environmental quality enhancement, Life Cycle Assessment integration, sustainable
urban planning, and retrofitting of existing buildings.

Green residential projects, aimed at mitigating environmental influence and promoting human health,

incorporate sustainable design, construction, and operation.[2] They focus on energy efficiency, water
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conservation, improved indoor environment, waste reduction, and biophilic designs. Unlike traditional
projects, these initiatives stress sustainability and interdisciplinary collaboration, resulting in long-term
savings despite larger initial investments.[3] They offer potential for improved health, ecosystem impacts,
materials sourcing, and urban development implications [4]. Technolosies like Building Information
Modelling (BIM), Internet of Things (IoT), bamboo construction, 3D printing, geothermal heat pumps, and
phase change materials enhance performance, reduce environmental influence, and improve occupant
comfort in green buildings.[5]

Construction efficiency is crucial for project success, integrating sustainability and optimizing cost,
time, resources, and quality.[6] It addresses challenges like budget constraints, safety, environmental
impact, and labor shortages. Strategies include Building Information Modelling (BIM) for error reduction,
prefabrication for time-saving, and lean construction to minimize waste.[7] Improving efficiency impacts
operational costs, environmental footprint, and project management. Green building construction efficiency
encompasses multiple dimensions, including cost, energy, environment, social aspects, and time. Key
indicators are carbon footprint, water consumption, and waste generation.[8] Approaches to enhance

efficiency involve clear communication, proactive policies, lean principles, BIM, and life cycle cost analysis.

Research Methodology
1. The Research Procedure Includes 6 which are:

The primary objective of this research is to assess the influence of Building Information Modeling
(BIM) technology on the efficiency of green residential construction projects. The methodology adopted
involves a tripartite approach encompassing a literature review, information research, and regression
analysis.

1.1 To identify key themes and critical findings in existing scholarship related to BIM technology and
green residential construction. By comparing and summarizing the literature review, focusing on extracting
valuable insights including data, outcomes, viewpoints, and best practices. The resulting compilation of
insights offers a robust literature review that aids in understanding the influencing factors of BIM technology
on the construction.

1.2 By gleaning information about green residential project design, construction, and acceptance
processes from various sources such as online platforms, public reports, industry forums, and consulting
services. After collating this information, it is compared and analyzed to discern the practical implications
and effectiveness of BIM technology in the context of green residential construction projects,which is
conducive to analyzing the influence of BIM technology on the construction efficiency.

1.3 The results of the previous literature review and information collection, can be determined the
influencing factors of BIM technology on the construction efficiency of green housing projects, such as time,

cost, quality, etc.
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1.4 Build mathematical models and process data. The collected data are sorted out and imported
into regression analysis software to establish a mathematical model between influencing factors and
construction efficiency, and carry out data processing.

1.5 The regression analysis method was used to calculate the coefficient and significance level of
the model to determine the influence degree of influencing factors on the construction efficiency.

1.6 Explain the model results and detailed examination of how each factor, influenced by BIM

technology, contributes to the overall efficiency of green residential..

2. Research Instrument (s)

2.1 Questionnaire Survey.By means of the main vice project manager,obtained the data needed for
the Green project survey, which then allowed for further empirical analysis based on this data .Combined
with the use purchased databases and reports,the 5-point scoring method is used to transform the data.

2.2 Expert scoring method.In this paper, the different indexes of dependent variables are transformed
into a specific comprehensive value through the expert scoring method. Based on these dimensions, the
paper sent a questionnaire to 20 experts in the construction industry and asked them to rate each
dimension. The weights of each index are determined through the scores of experts, and then the formula
to convert the index into comprehensive value is established.

2.3 SPSS24.0 software.This paper takes construction efficiency as dependent variable and technical
dimension, economic dimension and environmental dimension as independent variables to build a multiple
linear regression model. In order to examine the fitting effect between regression equation and sample
observations, the goodness of fit test method was used. Define R2=SSR/SST, which is a complex coefficient
of determination and is used as a test index for goodness of fit tests. Finally, SPSS24.0 software was used

for regression analysis.

3. Target Group

3.1 The population is 30 different green residential construction projects worldwide. The main
methods involved database research and the purchase of paid research reports.the main purchased data
covers the independent variable BIM building technology and the dependent variable green building
construction efficiency.

3.2 Samples were includes a total of 30 green residential building projects located in China, Thailand,
and other Southeast Asian countries in Europe. specificly to the main vice project manager to gather data
from their hands. Then, the 5-point scoring method is used to transform the data. The collected data
included the variables mentioned earlier, with the independent variable being the application of BIM
technology in construction. The key measurement indicators consisted of Construction time, Construction
quality, Collaborative work ability, Investment cost, Project cost, Maintenance cost, Carbon emissions,

Reduction of noise and particle pollution, and Energy efficiency. As for the dependent variables related to
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the construction efficiency of green residential projects, the main measured indicators were reducing the
proportion of environmentally harmful materials, reducing construction time and cost, improving the
utilization rate and efficiency of human resources, enhancing the humanization and functionality of

buildings, and improving the safety performance of buildings.

4. Statistics for Data Analysis

BIM (Building Information Modeling) enhances construction quality and efficiency in green residential
projects, requiring evaluation across technical, economic, and environmental dimensions. Technically, BIM
supports all stages of construction, reduces time, improves quality, and fosters collaboration. Economically,
BIM affects investment, project, and maintenance costs but optimizes resources to prevent wastage.
Environmentally, it lowers carbon emissions, manages pollution, and enhances energy efficiency. These

three dimensions must be considered when assessing BIM's impact on construction efficiency. [9]

Table 1: Argument Dimension Partition

Dimensional
Variable type Partition dimension Measurement Dimension
Code
Construction time TD1
technical dimension Construction quality TD2
Collaborative work ability TD3
Investment cost ED1
BIM building information economic dimension Project cost ED2
modeling technology Maintenance cost ED3
Carbon emissions ET1
environmental Reduction of noise and particle
ET2
dimension pollution
Energy efficiency ET3

This paper develops six metrics across environmental protection, economy, and comfort to
evaluate the influence of Building Information Modeling (BIM) on green residential projects' efficiency. BIM
improves material usage and energy management, reducing waste and carbon emissions. It also enhances
construction time, cost efficiency, and human resources utilization through digital modeling. In terms of
comfort, BIM optimizes building functionality, user needs, and safety through comprehensive digital

simulation and management, thus minimizing potential hazards. [10]
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Table 2: Dependent Variable Dimension Partition

Dimensional
Variable type Partition dimension Measurement Dimension
Code
Construction time TD1
technical dimension Construction quality TD2
Collaborative work ability TD3
Investment cost ED1
BIM building information economic dimension Project cost ED2
modeling technology Maintenance cost ED3
Carbon emissions ET1
Reduction of noise and
environmental dimension ET2
particle pollution
Energy efficiency ET3

Then gathered data from 30 global green residential projects using BIM technology. Metrics like
construction time, quality, costs, and environmental influence were obtained from purchased reports and
commissioned surveys. The data, mainly from China, Thailand, Southeast Asia, and Europe, was classified
and integrated for analysis. Ensuring data reliability and considering real-world constraints is crucial in
drawing conclusions.

Next uses purchased databases and reports, focusing on BIM technology and green building efficiency.
Data from 30 green building projects were collected and transformed using a 5-point scoring method.

Mainly purchasing databases and reports to gather data on BIM technology and green building
efficiency. The data, including application of BIM and efficiency indicators of green buildings, is transformed
using a 5-point scoring method, facilitating the analysis of their relationship and promoting sustainable
building development.

Then transforms dependent variable indexes into a comprehensive value via expert scoring. The
construction efficiency of green buildings is divided into dimensions, rated by 20 industry experts. Their
scores determine each index's weight, which is then used to establish a conversion formula for the
comprehensive value. This value represents the overall performance of green buildings under different

indicators.

Table 3: Descriptive Statistics for Independent Variables

Mean | Standard
Variable type Dimensionality | Index Min | Max
value | deviation

Construction time 1 5 3.33 2.94
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Mean | Standard
Variable type Dimensionality | Index Min | Max
value | deviation
technical Construction quality 1 5 3.93 2.16
dimension
Independent Collaborative work ability 1 5 3.73 2.50
variable:
economic Investment cost 1 5 3.17 4.69
BIM building
dimension Project cost 1 5 2.67 2.63
information
Maintenance cost 1 5 3.43 2.99
modeling
Carbon emissions 1 5 3.13 2.16
technology environmental
Reduction of noise and particle
dimension 1 5 2.30 3.30
pollution
Energy efficiency 1 5 2.33 0.50
Reduce the proportion of
environmental | materials harmful to the 1 5 2.93 1.89
protection environment
Reduce the energy consumption
1 5 3.27 3.65
dependent of buildings
variable: Reduce construction time and
1 5 3.13 4.03
construction cost saving cost
efficiency Improve the utilization rate and
1 5 3.57 4.65
efficiency of human resources
Improve the humanization and
1 5 2.13 4.08
comfort functionality of buildings
Improve the safety performance
1 5 237 3.56
of buildings
Table 4: Descriptive Statistics for Dependent Variables
Standard
Variable type Dimensionality Index Mean value
deviation
environmental Limit harmful materials | 2.93 1.89
construction
protection
efficiency Decrease energy use 3.27 3.65
cost saving Speed up construction | 3.13 4.03
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Standard
Variable type Dimensionality Index Mean value
deviation
Optimize workforce 3.57 4.65
Increase building
2.13 4.08
comfort comfort
Ensure safety 2.37 3.56

And uses Pearson correlation coefficient analysis to study relationships between variables,

particularly the correlation between BIM technology and green building efficiency, using SPSS24 statistical

software.

Table 5: Pearson Correlation Analysis

1 2 3 4
technical dimension 1
economic dimension 0.673** 1
environmental dimension 0.536*** 0.166 1
construction efficiency 0.739* 0.618** 0.721%** 1

As can be seen,The Pearson correlation coefficient between technical dimension and construction

efficiency is 0.739, which is significantly correlated at 0.05 level. It shows that technical dimension has

significant correlation with construction efficiency. The Pearson correlation coefficient between economic

dimension and construction efficiency is 0.618, which is significantly correlated at the level of 0.01, indicating

that the understanding degree of we media has a significant correlation with construction efficiency. The

Pearson correlation coefficient between environmental dimension and construction efficiency was 0.721,

which was significantly correlated at the 0.1 level. It shows that environmental dimension has significant

correlation with construction efficiency. In addition, in order to clarify the direction and degree of

relationship between variables, further regression analysis is needed.

Then takes building efficiency as dependent variable and technical dimension, economic

dimension and environmental dimension as independent variables to build a multiple linear regression

model as follows.

In this formula,

Y =B+ B1X1 + [2X2 + B3X3+w

Y is building efficiency,

( is a constant term; xi is the coefficient value of the i

th factor; x1 is the acceptance degree of we-media; x2 is the understanding degree of we media; x3 is we-

media trust.
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Then SPSS24.0 software was used for regression analysis, and the analysis results were as follows.

Table 6: Regression Analysis of Index

Dimension Index B Std T Sig.
Technical Construction time 0.109 0.034 3.185 0.000
Dimension Construction quality 0.249 0.050 4.945 0.000
Collaborative work ability 0.218 0.049 4.375 0.000
Economic Investment cost 0.211 0.048 3.295 0.000
Dimension Project cost 0.255 0.035 4.585 0.000
Maintenance cost 0.135 0.037 4.867 0.000
Environmental Carbon emissions 0.185 0.041 4.613 0.000
Dimension Reduction of noise and particle pollution 0.116 0.027 4.231 0.000
Energy efficiency 0.132 0.038 3.897 0.000

So, influence values show construction time (0.109), quality (0.249), collaboration ability (0.218),

investment cost (0.211), project cost (0.255), maintenance cost (0.135), carbon emissions (0.185), pollution

reduction (0.116), and energy efficiency (0.132) all influence building efficiency. Crucially, construction

quality, project cost, collaboration, and investment costs most influence efficiency. To enhance the

process and results, it's necessary to focus on reducing carbon emissions, noise, pollution, maintenance

costs, and improving energy efficiency for sustainable development.

Table 7: Regression Analysis of Dimension

Index B Std T Sig.

Technical Dimension 0.227 0.041 3.285 0.000
Economic Dimension 0.264 0.048 4.456 0.000
Environmental Dimension 0.194 0.043 4.105 0.000

And influence values indicate technical (0.227), economic (0.264), and environmental (0.194)

dimensions significantly influence building efficiency. Technological applications, cost control, and

environmental measures can improve construction efficiency. In the regression equation, a unit increase in

these dimensions raises construction efficiency by 0.109, 0.249, and 0.218 units respectively. Therefore,

focusing on technological innovation, economic management, and environmental sustainability can

enhance overall construction efficiency and project quality.
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Table 8: Significance Test

Sum of df Mean variance | F significance
squares

Regression 8.048 5 1.61 6.479 0

Residual error 179.636 165 0.248

total 187.684 170

As can be seen from the above table, F=6.479, sig=0.00, it can be seen that the significance is less

than the critical value, HO is rejected, and the regression equation is considered significant.

Table 9: Coefficient of Determination Analysis

R R Square Adjusted R Square Std. Error of the Estimate

677a 0.458 0.454 1.043

By testing the regression equation, it can be seen from the table that the adjusted R2 value is 0.454.
Since the revised R2 value can better reflect the fitting effect, the revised determination coefficient is used.
It can be seen that the regression effect of this model is significant, so it can indicate that the marketing

efficiency equation has a good goodness of fit.

Results

In index level, through the empirical research method of regression analysis, this paper finds:

The influence value of Construction time weight is 0.109. Construction time has a certain influence
on building efficiency, and longer construction times may lead to project delays and cost increases.
Therefore, shortening the construction time can improve the construction efficiency.

The influence value of Construction quality weight is 0.249. The influence of construction quality on
building efficiency is very important, high-quality construction can reduce later maintenance and restoration
costs, and improve the overall building performance and life. Therefore, ensuring construction quality is
the key to improve building efficiency.

The influence value of the Collaborative work ability weight is 0.218. Collaborative working ability
refers to the degree of coordination and cooperation among the participants. Good collaborative working
ability can improve communication efficiency, reduce misunderstandings and conflicts, and thus improve
the efficiency of construction. Therefore, strengthening the ability to work together can improve building
efficiency.

The influence value of Investment cost weight is 0.211. Investment costs have an influence on

building efficiency, and lower investment costs may drive projects to the construction phase faster, but it
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is necessary to ensure that costs are reduced without sacrificing quality and sustainability. Therefore,
reasonable control of investment costs can improve building efficiency.

The influence value of Project cost weight is 0.255. Engineering costs have a great influence on
construction efficiency, and high engineering costs could lead to construction projects exceeding the
budget, affecting the overall efficiency and feasibility. Therefore, controlling project cost is the key to
improve construction efficiency.

The influence value of the Maintenance cost weight is 0.135. Maintenance cost refers to the repair
and maintenance cost of the building during use, and lower maintenance cost can improve the economic
efficiency and sustainability of the building. Therefore, reducing maintenance costs can improve building
efficiency.

The Carbon emissions weight influence value is 0.185. Reducing carbon emissions is one of the
important goals of modern architecture, and lower carbon emissions can reduce the environmental load
and improve the sustainability of the building. Therefore, reducing carbon emissions can improve building
efficiency.

The weight influence value of Reduction of noise and particle pollution was 0.116. This refers to the
ability of building design and material selection to reduce noise and particulate pollution and provide better
indoor environmental quality and comfort. Therefore, reducing noise and particle pollution can improve
building efficiency.

The Energy efficiency weight has an influence value of 0.132. Energy efficiency is an important
indicator to measure the energy saving performance of buildings, and higher energy efficiency can reduce
energy consumption and operating costs. Therefore, improving energy efficiency can improve the efficiency
of buildings.

And in demension level he influences value of technical dimension weight is 0.227. The technical
dimension has a certain influence on the efficiency of green buildings, and advanced technology
applications can improve the efficiency of design, construction, and management, such as the use of BIM
technology for accurate modeling and collaborative design, and the application of intelligent control
systems for energy management and optimization. These technologies can effectively reduce the waste of
resources, reduce energy consumption, and improve the overall performance of the building.

The Economic dimension weight has an influence value of 0.264. The economic dimension has a
great influence on the efficiency of green buildings. Reasonable consideration of cost-effectiveness and
economic feasibility can promote the popularization and sustainable development of green buildings. The
initial investment in green buildings may be relatively high, but long-term economic benefits can be realized
by reducing operating and maintenance costs, improving resource efficiency, and being supported by
environmental protection and energy conservation policies.

The influence value of Environmental dimension weight is 0.194. The environmental dimension plays
an important role in the efficiency of green buildings. Measures such as reducing carbon emissions, saving

energy and water resources, and reducing indoor air pollution can improve the quality of the environment
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and enhance the comfort and health of occupants. At the same time, green buildings also focus on recycling
and waste management to minimize the influence on the natural environment.

To sum up, the technical dimension, economic dimension and environmental dimension are the
factors that have a greater influence on the efficiency of green buildings. Through technological innovation
and application, reasonable control of economic costs, and focus on environmental protection measures,

can effectively improve the overall efficiency and sustainability of green building projects.

Discussion

The results showed that reveal significant influences from various factors like construction time,
quality, collaborative capabilities, investment cost, project cost, maintenance cost, carbon emissions, noise
and particulate pollution, energy efficiency, and aspects of technology, economy, and environment on
construction efficiency. Each of these elements supports the second research objective by highlighting the
influence of BIM technology on building energy utilization and emissions reduction in green residential
project construction. For instance, improved construction time and quality brought about by BIM usage can
indirectly enhance energy efficiency and reduce emissions by avoiding costly rework and delays.

In terms of technology, economy, and environment, the application of advanced technologies like
BIM can improve design, construction, and management efficiency, which in turn can lead to reduced
carbon emissions, enhanced energy and water savings, and diminished indoor air pollution. These outcomes
provide a robust theoretical and practical basis for applying BIM technology in green residential projects
(third research objective). They also underline how this approach can result in more efficient, intelligent,
and sustainable solutions for green home construction.

This research demonstrates the potential of BIM technology in enhancing the efficiency of green
residential project construction, impacting building energy use and emission reduction, and offering valuable
insights for further application of BIM technology in this field. It provides a comprehensive understanding of
how these objectives align with the aims of sustainable construction and environmental preservation,

substantiating the broader goals of this study.

Suggestions

This study for constructing efficiency improvement in green residential progames, rasing 10
suggestions arised from this paper as follow.Firstly, BIM allows for precise construction planning and real-
time tracking, which enables efficient schedule management. Secondly, it improves construction quality by
identifying potential design conflicts through 3D modeling and collision detection functions. Thirdly, BIM
facilitates collaboration among various professionals, reducing information transmission conflicts. Fourthly,
it aids in controlling investment and project costs by accurately estimating material quantities. Fifthly, it
lowers maintenance costs by enabling intellicent equipment management. Sixthly, BIM's ability to perform
energy simulations can help reduce carbon emissions, thus augmenting a building's sustainability. Seventhly,

BIM helps mitigate noise and particulate pollution by simulating indoor environments, improving indoor air
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quality. Eighthly, BIM optimizes energy consumption by identifying energy-saving potential. Ninthly, as an
advanced technical tool, BIM enhances the overall efficiency of design, construction, and management
processes. Lastly, from economic and environmental perspectives, the use of BIM in conjunction with
sustainable practices can result in long-term economic benefits, reduced resource usage, and improved

environmental quality, thereby enhancing occupant comfort and health.
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Abstract

The purposes of this research were (1) to study the importance level of implementing total
quality management and success, (2) to study the effect influencing total quality management
implementation success, and (3) to study a model of the success in construction projects of SMEs. The
sample group is 384 people, business owners, and managers with experience doing construction projects
for more than three years. The research tool was an online questionnaire. Data were analyzed using
descriptive and inferential statistics with MRA. The results found that all factors were considered high level
important except for two factors that were deemed as very high level important. are continual
improvement (x_:4.54), and measuring performance (x_:4.51), and leadership commitment had the very
low important (><_=4.13). Research findings, employee empowerment and satisfaction have the highest
impact on success in construction projects. Followed by cooperation and teamwork, customer/supplier
relationship, effective communication, process involvement, performance measurement, management
and leadership commitment, and continual improvement significant at 0.10. However, continuous learning
and training and improved customer satisfaction were insignificant. In a successful model for construction
projects, eight key factors should be given priority. By concentrating efforts on these elements, project
teams can enhance their chances of achieving success and delivering satisfactory outcomes in construction
projects. Significant findings suggest that employee empowerment and satisfaction, as well as cooperation
and teamwork, are crucial factors for achieving success. Therefore, it is important not to overlook these
elements when implementing performance measurement and continuous improvement in small and
medium-sized construction projects.

Keywords: TQM, Implementation, Construction Project, SMEs, China.

Introduction
The construction industry plays an essential role in the development of the country. Expectations
of construction stakeholders are proliferating due to the clients' rich nature, understanding, and quality

consciousness, and construction companies actively seek internationally accepted quality adoption levels
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to ensure their sustainability (Oyedele et al. 2015). Both in the economy and society of many countries, it
is an industry that creates the necessary infrastructure for the country's development, especially in public
services, in addition to improving the quality of life and people's lives, facilitating, and supporting the
development of other industries. It is the primary growth engine of other economic sectors in the country's
development (Khlaifat, 2019). The basis of every country's development lies in its construction projects,
especially in terms of each country's transportation infrastructure and public utilities. In addition to
improving the quality of life of the people, it also facilitates and supports the development of other
industries, such as express transportation business, tourism business, and other service sector businesses
that result in resource mobility of raw materials and equipment to support operations and livelihoods for
better living (Hajiani et al. 2018). Construction management and engineering play an important role in global
economic growth the results in the cost-effective use of resources and the use of knowledge or innovation
to support efficient work. There is a job gap for many professionals to foster a competitive business (Musarat
et al. 2020).

China's actual property zone is presently developing between 18% and 30% of GDP. A more
significant correct measure is around 23%, except for infrastructure, in which money owed for 7% of GDP is
no longer covered with actual property offerings, leading to about 18% of GDP (CaixaBank, 2023). The
relationship between the construction industry and the economy is determined by three industry
characteristics: government customers, the larger market size, and expanded investment potential, and
products are the primary source of both direct and indirect employment, generating income and stimulating
the Chinese economy. The construction industry has a high growth rate and is essential to the country's
development. However, there still needs to be more development and finding ways to increase the
potential of the construction industry seriously. Therefore, entrepreneurs must find ways to adapt to the
significant construction industry. The investment will focus on increasing investment in machinery with
technology to replace labor to reduce the risk of labor shortage, including the impact of social distancing
measures, which is expected to continue for a while for small and medium enterprises.

The importance of total quality management (TQM) implemented successfully in construction
project’s introduction of the theory of quality management and the quality chain was proposed by Porter
(1980). TQM is a technique that organizations use to streamline their supply chain management, improve
their customer service, and ensure that their employees are adequately trained. The primary focus of TOM
is to enhance the quality of an organization's outputs, including goods and services, by continually improving
its internal practices. Although there is no single agreed-upon approach, TOM follows eight guiding principles
that concentrate on improving quality. TQM can have a positive impact on both employee and
organizational development. By making all employees focus on quality management and continuous
improvement, companies can establish and maintain cultural values that lead to long-term success for
both customers and the organization. The success of the construction project plays an essential role in the
country's economic development, by the successful completion of the project. It can be measured in three

key metrics (time, cost, and quality). Many researchers consider performance-oriented to be operational
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costs. Project implementation on time duration and the quality of the construction work are variables to
measure the project's success (Meredith et al. 2017). These parameters are called the "Iron Triangle" that
the project manager and the teamwork have used as a principle for continuous construction management.
Although often criticized, it is still the gold standard for measuring project success (Papke-Shields et al.
(2010). Construction projects in Kunming have utilized TQM in their business operations in the past, but it
has not been executed in a systematic manner. Some companies have failed to consider key aspects such
as customer/supplier relationships, continual learning and training, and measurement of performance
results. As a result, their businesses are not operating as efficiently as they could be (Kamal et al. 2014).
Therefore, this research firstly clarifies total quality, makes assumptions and surveys according to the
definition and literature to discover the methods and expected goals of total quality management in
construction projects, and discusses the importance of the successful implementation of total quality

management in construction projects.

1. Research Objectives

1.1 To assess the importance of TQM in SMEs construction projects in Kunming.

1.2 To identify the factors influencing the successful implementation of TQM in construction
projects in Kunming.

1.3 To study a model of the success in SMEs construction projects in Kunming.

2. Review of Related Literature

2.1 SME's Context

SMEs are a shaped of enterprise that operates in the manufacturing and distribution of things to
do of small size. It is an impartial commercial enterprise privately owned, no longer affecting different
human beings or businesses. It is low operating, and there are now a few people. An SME helps in financial
and social development. Small businesses are crucial because they let business owners diversify their
revenue streams. The regulations divide SMEs into three categories: medium, small, and mini. The higher
restrictions were fashionable for medium-sized organizations, while the decreased restrictions were well-
known for large-sized enterprises. Individual companies and industries that were different from these certain
in the regulations are additionally classified by using a reference to the Regulations (Shira, 2011).

Statistics show that in 2022 there will be more than 40 million SMEs, accounting for more than
99.6% of the total number of enterprises in China. According to the data from China's Department of
Business Development, there are approximately 79,648 registered construction entrepreneurs nationwide,
of which more than 99.9 percent are SMEs. (Quazi, & Padibjo, 1998). In terms of contribution to China's
overall economic growth, SMEs make a considerable contribution to the industry, contributing 59% of GDP
and accounting for more than 65% of China's import and export turnover. Tax revenue paid by SMEs in the
same year still accounted for more than 48% of total government tax revenue (Musarat et al. 2020). As for

the development state of affairs in China, in 2022, there was a gradual growth. Most of the development
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things that come up, whether public or private construction, are ongoing projects. In addition to the growth
of governing bodies and the non-profit sector. Alongside the expansion of both governmental and non-
governmental organizations. There are approximately 126.9 million households, which represents a
significant market. These customers spend around 185 billion Yuan annually on housing renovations and
improvements, which can greatly affect the success of entrepreneurs in this industry. This makes it a crucial
aspect of certain businesses as follows. (1) Commercial activities will be financially supported, particularly
in procuring raw materials from the industrial network. (2) Financial and insurance activity in financial risk
and life insurance will be supported. (3) Transportation & storage focuses on assisting cargo transportation
management in order to achieve the lowest total cost of product distribution, from the point of raw material
procurement until the point of consumption. (4) Manufactured metal items for the additive manufacturing
industry and basic metal fabrication. (5) Machinery and equipment production is nearly solely focused on
selling capital goods or their components to other sectors of the economy. As a result, demand for
machinery and equipment tends to follow economic investment cycles. In addition, other industries must

be supported in descending order. See Figure. 1.
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Figure 1: GDP percentage of the construction sector.

Source: Statista (2022)

2.2 TQM context

TQM is an intertwined operation thinking and set of practices that address an organizational-wide
stimulant of quality, commencing from the top operation but with the involvement of all the situations of
workers in the organization. The main benefits of using TQM in construction projects can be explained as
follows: production of higher quality products, increased efficiency, and effectiveness through the integrated
work of all employees, reduced labor hours and overall construction costs, and focus on communication
systems at all levels of the organization. There should be a focus on coordination with stakeholders. Quazi
and Padibjo (1998) support that there is increasing pressure on SMEs; the TOM system has led large
organizations to enhance their overall quality management practices, as SMEs are the leading suppliers of
goods and services to large organizations. The author further emphasizes that applying TOM has become a
critical survival factor and a competitive advantage for construction SMEs. As reviewed by Kazemi (2011),

the effectiveness of applying the TQM system in the construction activities of SMEs still needs to improve.
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3. Critical success factors

Albtoush et al., (2022) found that the most essential and vital factors for a construction project's
success are quality-related, cost-related, time-related, time-related factors, contract-related, and externally
related factors. Results help stakeholders improve construction project performance by identifying the
factors affecting the project's success. It allows them to take appropriate action for each worker to ensure
the success of their projects. In addition, this study contributes to the current state of knowledge by being
one of the few studies analyzing project data to identify critical success factors of construction projects in
developed countries. In addition to working with the customer's needs, the supply chain is also essential if
the shipper cannot deliver on time, or the product is not delivered according to the requirements. The
product will affect the organization and can affect customers using both public and private services. The
TQM process consists of 10 elements which are (1) Commitment of leadership and management, (2)
Improve customer satisfaction, (3) Continuous improvement, (4) Collaboration and teamwork, (5)
Continuous learning and training, (6) Customer/supplier relationship (7) Employee empowerment and
satisfaction (8) Involvement in processes (9) Performance Measurement, and (10) Effective communication.
The project's success at the macro was external-related factors, and the micro was quality-related, cost-

related, and contract-related factors because of the coverage of the variables studied in this study.

Research Methodology
1. This research methodology is divided into three parts as follows:

First, the study reviews the related success in construction projects of SMEs, TOM implementation,
TQM theory, and successful enterprise measurement. The population in this study were owners of
businesses in Kunming. Kunming is a tourist city located in Yunnan province. In order to boost the economic
system, there has been a significant increase in investment, particularly in SMEs, as there was previously a
lack of investment in the area. This investment has created employment opportunities and utilized local
resources for the benefit of the region. The survey focuses only on business owners registered with the
Kunming’s Government (2022) and does not cover sole proprietorships.

The questionnaire was distributed by sharing an online link to the Kunming Construction
Contractors Association platform and sending a link to WeChat and a QR Code. For this study, data was
collected from June to December 2023 over a period of seven months. A total of 400 units were sampled,
Using Yamane's criteria. (Yamane, 1970). The questions are a 5-level rating scale from Likert method (Likert,
1970), which determines five importance levels: A very high significant level Score of 5 and a very low-level

score of 1. (Best and Khan, 2006)

2. Research Instrument (s)
2.1 A questionnaire is a tool for collecting information as follows: Data collected from the
population entrepreneurs or managers or committees of construction projects of SMEs. The result of the

concept review, theory, and related research. The authors concluded that total quality management
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implementation has ten components developed from the scales (Kazemi, 2011). The project's prospects
for success can be divided into two types: macro and external-related factors and micro, quality-related,
cost-related, and contract-related factors. The project's success is considered to satisfy predefined project
goals, which often include criteria such as time, cost, and performance (Albtoush et al. 2022). According to
some studies, cost, scope, and time are the three criteria for the success of a business.

2.2 The analysis results were used to determine the reliability of the questionnaire. The average

index of compliance I0C is between 0.77-1.00. The alpha coefficient (Q-coefficient), using Cronbach's
method. The overall confidence value should be 0.7 or higher, as Nunnally (1978) recommended, indicating
a reliable measure of 0.70 or greater. The Cronbach's alpha coefficient of the between score=0.798 to 0.814.

The questionnaire has a total value of 0.876, exceeding the acceptable threshold of 0.70.

3. Populations and Samples

In the population were 46,147 companies. The researcher plans to select willing business owners
and managers to provide information from a population of 46,147 companies. The unit of analysis will be
a business owner or manager representing a construction company registered with the Kunming’s
Government (2022). The researcher used the criteria of Best and Khan (2006) and calculated 384 companies
to be the sample size. Data collection will take one month to complete. There were 384 individuals who
volunteered to provide information for the research and were returned through online social networking

channels, with 384 cases representing 100 percent of the sample size.

4. Statistics for Data Analysis We analyzed data such as mean, percentage, standard deviation, and

inferential statistics with Multiple Regression Analysis (MRA.) by the Enter Selection technique.

Results/Research
1. Respondents’ demographic analysis

According to the research, most individuals undertaking construction projects are male, accounting
for 75.26% of the respondents. The age group with the highest representation is between 41 and 50 years
old, accounting for 50.78%, followed by the 31-40 age group with 21.09%, and the 51-60 age group with
19.79%. Most respondents are married, accounting for 74.48%, followed by single individuals with 17.459%.
Most respondents have a bachelor's degree (50.78%), followed by those with a master's degree (37.24%).
The majority of respondents are individuals who own construction projects (69.53%), followed by managers
(30.47%).

Individual investors and financial institutions make up the majority of investments in this industry
at 33.85%, followed by a combination of individual investors, corporate investors, and financial institutions
at 30.47%, and individual investors and family offices at 17.71%. Most companies in this industry have less
than 1,000 employees, comprising 79.69% of the sector. The next most common employee count is

between 1,001 and 2,000, at 20.31%. In terms of company age, 51.04% have been operating for 5-10 years,
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with 24.22% in the 11-15 year range and 20.05% less than five years. Commercial operations are the most
significant percentage of construction projects at 39.58%, followed by civil works for public utilities at
27.86% and residential or housing at 24.22%. Large-sized projects are the most common, comprising 42.45%,
followed by small-sized at 36.19% and mini-sized at 21.36%. Most construction projects involve less than
30 million yuan investments, accounting for 78.64% of the total. The next most common income bracket

is 30-70 million yuan at 18.23%, followed by 71-110 million yuan at 3.13%.)

2. To assess the importance of TQM in SMEs construction projects in Kunming
Out of the 10 components of TOM in SMEs construction projects, all factors were considered high

level important except for two factors that were deemed as very high level important. These two factors

are continual improvement (x=4.54, SD.= 0.508) and measuring performance (x=4.51, SD.= 0.538). The other

factors that were considered as high important are management and leadership commitment (x=4.13,

SD.=0.730), customer satisfaction improvement (x=4.14, SD.=0.661), co-operation and teamwork (x=4.18,
SD.= 0.667), continual learning and training (x=4.16, SD.= 0.698), the customer/supplier relationship (x=4.30,

SD.=0.708), employee empowerment and satisfaction (x=4.32. SD.= 0.675), the process involvement

(x=4.28, SD.=0.693), and lastly, effective communication (x=4.19, SD.=0.685).

3. To identify the factors influencing the successful implementation of TQM in construction

projects.

Table 1 illustrates that the significance of the 10 predicting the success of SMEs was identified
based on their significance. The effect of a predicting variable is significant if its sig. Value is less than 0.10.
These findings suggest that employee empowerment and satisfaction had a coefficient (B= 0.220), (Beta)
.229, with the highest impact on success. It was found that cooperation and teamwork had a coefficient (B=
0.213), (Beta) .201, Customer/supplier relationship had a coefficient (B= 0.163), (Beta) .178, Effective
communication had a coefficient (B= 0.170), (Beta).169, Process involvement had a coefficient (B= 0.111),
(Beta).108, Measurement of performance had a coefficient (B= 0.098), (Beta) .097, Management and
leadership commitment had a coefficient (B= 0.065), (Beta) .061, and continual improvement had a
coefficient (B= -0.116), (Beta) -.107.

Moreover, the adjusted R* was (0.879), which indicated that the model’s predictors explained 76.7%
variation in the booming construction projects of SMEs in Kunming. Total quality management
implementation has ten elements explained factors as predictors of success. (R2 = .767). This model is
highly significant, as indicated by the F-value of F=126.753 (p=0.000< 0.05). Figure.l draws the model of

multiple regression analysis.

Table 1: Multiple Regression Analysis
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Unstandardized | Standardized Collinearity
Model Coefficients Coefficients t Sig. Statistics
B SE, Beta Tol. VIF
(Constant) 351 153 - 2.291 .02 - -
1. Management, leadership commitment 065 .034 061 1.926 .05* 607 1.649
2. Improved customer satisfaction .033 .039 .035 .853 .394 367 2.721
3. Continual improvement -.166 .045 -.107 -2.574 .01* .354 2.824
4. Co-operation and teamwork 213 .055 201 3.853 .00** 224 4.472
5. Continual learning and training -.057 .052 -.058 -1.084 279 216 4.622
6. Customer/supplier relationship 163 .057 178 2.875 .00** .160 6.267
7. Employee empowerment and
satisfaction 220 .062 .229 3.543 .00%* .145 6.878
8. Process improvement A11 .062 .108 1.799 .073 .168 5.936
9. Measurement of performance .098 .059 097 1.654 .099 A7 5.650
10. Effective communication 170 .057 169 2.980 .00%* .186 5370

Remark: a. Dependent Variable: success in the construction projects

Adjust R? = 0.879; R%= 0.767, F = 126.753, Sig = 0.10

Management, leadership

Improved customer

Continual improvement

Co-operation and

Continual learning and

Customer/supplier

Employee empowerment

Process improvement

Measurement of

Figure 2: Multiple regression analysis

Effective communication / 170

Successfullv in the

4. Success model for SMEs’ construction projects in Kunming

Based on the regression coefficient for raw scores, the following factors should be prioritized: (1)

Employee empowerment and satisfaction (B=0.220) has the highest impact on success, followed by (2)

co-operation and teamwork (B=0.213), (3) effective communication (8=0.170), (4) customer/supplier
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relationship (B= 0.63) (5) process involvement (B=0.163), (6) measurement of performance (B=0.111), (7)
management and leadership commitment (B=0.065), and (8) improved customer satisfaction (B= -0.033).

These factors significantly affect the SMEs' construction project success. See Figure 3

Figure 3: SMEs’ Construction Projects Success Model.

Discussion

According to the results, all factors were deemed highly important. First, continual improvements
had the highest mean at 4.54, followed closely by performance measurement at 4.51. Employee
empowerment and satisfaction mean 4.32, while customer /supplier relationships and process involvement
mean 4.30 and 4.28. Cooperation and teamwork mean 4.18, while continual learning and training and
effective communication both received a mean 4.16. Improved customer satisfaction means 4.14, and
management and leadership commitment had the lowest mean 4.13.

Results of multiple regression analysis findings that employee empowerment and satisfaction had
a regression coefficient (B= 0.220), which has the very high impact on success in construction projects.
Cooperation and teamwork had a coefficient (B= 0.213), customer/ supplier relationship had a coefficient
(B = 0.163), effective communication had a coefficient (B= 0.170), process involvement had a coefficient (B
= 0.111), measurement of performance had a coefficient (B= 0.098) management and leadership
commitment had a coefficient (B= 0.065) and continual improvement had a coefficient (B= -0.116) significant
level at 0.10. Continuous learning and training, along with improved customer satisfaction, did not have a
significant impact. This research is related to, which concluded that establishing a continuous improvement
process for daily task management is critical for personnel working toward organizational success.

In a SMEs’ construction projects success, the eight key factors should be given priority. Management
is of great importance to owners, or managers of SMEs construction projects. These include employee
empowerment and satisfaction, cooperation and teamwork, effective communication, customer/supplier
relationships, process involvement, measurement of performance, management and leadership
commitment, and improved customer satisfaction. Except for the factors of improved customer satisfaction

and continual learning and training, SMEs construction project operations should be the basis for agencies
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to learn from one another continuously. The SMEs’ construction projects success depends on various
elements. The other contributing factors also significantly impact the project's overall success.

According to Albtoush et al. (2022), the success of a construction project is determined by several
factors. These factors include quality, cost, and time. The measurement of performance variables in this
research identifies time-related factors as essential indicators of the project's success. This is because the
project's progress must be measured in both quantity and quality each month or quarter. Additionally, the
issue of contract-related factors is closely tied to cooperation and teamwork. All parties involved must work

together to achieve the project's goals.
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Abstract

The purposes of this research were (1) To study the importance of supply chain collaboration,
supply chain capabilities, and firm performance, (2) To study the impact of supply chain collaboration, and
supply chain capabilities on firm performance, and (3) To test the mediating role of supply chain capabilities
linking from supply chain collaboration to the firm performance. The sample group is 235 people, owners
of businesses, and managers who have experience doing 9 express delivery companies. The research tool
was an online questionnaire. Data were analyzed using descriptive, inferential statistics were used to analyze
data with a structural equation model (SEM) by ADANCO and PROCESS program. The results found that all
factors were at a high important level. First, firm performance, followed closely by supply chain
collaboration, and supply chain capabilities. Based on the findings of the SEM analysis, it was discovered
that supply chain collaboration has the highest impact on supply chain capabilities, with a path coefficient
of 0.647. Following this is the impact of supply chain capabilities on performance, which has a path
coefficient of 0.481. Lastly, the path coefficient of supply chain collaboration on firm performance was
found to be 0.435. Therefore, it can be concluded that supply chain capabilities play a crucial role in
transferring the influence of supply chain collaboration through firm performance.
Keywords: Supply chain collaboration, Firm performance, Mediating role of supply chain capabilities,

Express Delivery Companies.

Introduction

At present, competition in the economy and trade has intensified. Technological situations and
unexpected changes, including the external environment, affect company management in terms of both
new product launches and timely responses to customer needs. This has become a driving force for
businesses to focus on trying to find ways to meet customer satisfaction. As a result, the business has to
continuously adapt and develop its capabilities. Create a competitive advantage over your competitors and

ensure your company's long-term viability. A way for companies to focus on supply chain management is
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to control the entire organization and reduce costs and expenses. It improves the operational efficiency of
the organization and leads to the improvement of competitiveness (Langley et al.,, 2009). Supply chain
management is management that focuses on building cooperation with members of the supply chain, and
process management within the organization. The goal is to make production and service efficient (Ahmad
& Dhafr, 2002). The supply chain management applied by an organization can be divided into two categories:
internal coordination and operational performance. In general, the purpose of creating internal links is to
improve information sharing, as well as external links and operational performance. There have been two
different approaches to consider the impact of information exchange via external links on supply chain
performance. Companies are facing an era of globalization and intensifying competition. Entrepreneurs are
beginning to realize that in order to gain and maintain a competitive advantage, businesses have to deliver
the best value and service to their customers at the lowest possible cost. Due to modifications in client
behavior, there is likewise better demand. In phrases of time, a quicker reaction is required. Product
lifecycles are getting shorter and competition is increasing worldwide, so businesses must create shorter
cycle instances and customized products and services. Certain skills, excellence, innovation, and knowledge
of the service business are becoming increasingly important when developing new products. Companies
have been seeking ways to collaborate with their supply chain partners over the last decade. To ensure
supply chain efficiency and responsiveness, managers of organizations have to utilize resources; especially,
the company's suppliers and customers, including network and expertise in business that is available both
within and externally. (Cao & Zhang, 2011)

The collaboration with stakeholders, therefore, enables companies to achieve a faster product
development process. Reducing development costs can lead to better technology and innovation in
dynamic market conditions, as well as better product quality. Achieving business goals can seem daunting
for individual organizations. However, it can easily be achieved through supply chain collaboration.
Cooperative action of working groups and activities in supply chain management is of great importance.
(Kogoslu et al.,, 2011) A lot of attention has been paid to this in the past. This is because all participants
have different common competencies to work in the supply chain. This will enable the company to
compete at lower prices and reduce operating and labor costs, including improved service efficiency.
Therefore, requires strong integration between suppliers and customers. (Vereecke & Muylle, 2006). Firms
form partnerships with supply chain partners to achieve both quantitative and qualitative goals, resulting in
workforce flexibility and a sustainable competitive advantage. (Nyaga et al.,, 2010) When it comes to supply
chain relationships, it turned out to be at a cooperative level. It can happen between suppliers and
suppliers. It is a relationship that shares common goals, increases efficiency, and strives collaboratively for
purposeful, collaborative quality. (Vereecke & Muylle, 2006) The supply chain has become a strategy for
building competitive advantage and developing the core competencies of companies as a quality-oriented
collaborative approach, defined on the basis of synergistic factors. Awareness of collaborative efforts

affecting perceived delivery supply chain effectiveness.
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Kunming is the capital of Yunnan province. Yunnan, China is the most ethnically populous province
in China, with a total of 26 different nationalities. The history of various countries has created special arts
and cultures over a long period of time. As a result, many service companies were born. The transportation
industry is one of the service industries that supports Kunming's tourism economy, Well-known and popular
courier companies among consumers who use this service are his nine companies. In order to maintain high
service quality in line with established standards, the key is to develop a system and employees who are
prepared for change, such as securing human resources and managing employee qualifications. Service
transportation companies are therefore challenged to manage supply chain collaboration at an efficient
level in order to maximize efficiency and improve customer satisfaction. However, due to the development
of the transportation business in the past big festivals, it is found that the daily parcel transportation capacity
is very limited, slightly below plan, including on-time package delivery. Many customers are using express
delivery services as consumer demand surges due to measures to encourage working from home and due
to the COVID-19 pandemic. However, poor service leads to delays, ultimately leading to customer

dissatisfaction and impacting the courier's performance.

1. Research Objectives

1.1 To study the importance of supply chain collaboration, supply chain capabilities, and firm
performance of Express Delivery Company in Kunming, the People's Republic of China.

1.2 To study the impact of supply chain collaboration, and supply chain capabilities on firm
performance of Express Delivery Company in Kunming, the People's Republic of China.

1.3 To test the mediating role of supply chain capabilities linking from supply chain collaboration

to the firm performance of Express Delivery Company in Kunming, the People's Republic of China.

2. Review of Related Literatures

2.1 Express delivery company context In Kunming

China is a vast area consisting of counties and many cities that are known as the commercial center
of Asia. One of them is Kunming which is located in Yunnan Province. It is a promising market for imported
goods and services from around the world; especially, products produced by foreign investment
entrepreneurs who quickly invested in Kunming, where now has become the number one major retail
market in China. Therefore, Kunming has been renovated into a "new city" along with the installation of
important infrastructure such as the airport. A large electric train project is expected in the next 2 years, all
construction plans will be completed for the “port city”. The support for trade will flow continuously. One
business in Kunming that has grown exponentially over the past decade is mining, hydropower plants,
pharmaceuticals, real estate, and retail. (Waitayasewi, 2022). There are many companies that offer delivery
services in the Chinese mainland, but in Kunming, most of the delivery companies use Mandarin to
communicate with their clerks. All these 9 Express Delivery Companies have many branches because there

are a large number of transportation service users. In addition, operators of transport companies have
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developed modern transportation systems by bringing innovation to apply in order to have long-term
competitiveness.

1) Supply chain collaboration

Supply chain collaboration is about coordinating with internal departments and external
partners to sustain an optimized flow through the supply chain in order to efficiently meet demand and

Supply chain collaboration is about coordinating with internal departments and external
partners to sustain an optimized flow through the supply chain in order to efficiently meet demand and
ensure on-time, in-full delivery. It means establishing real-time shared visibility and processes with supply
chain partners to facilitate the identification and resolution of issues. Supply chain collaboration
encompasses the full scope of supply chain functions, including purchase order processes, forecasting,
capacity planning, and quality management. Cao and Zhang (2011) conducted supply chain collaboration
as a partnership process where two or more autonomous firms work closely to plan and execute supply
chain operations toward common goals and mutual benefits. Many researchers are studying supply chain
collaboration. For example, (Min et al., 2005; Kumar & Banerjee, 2012). researchers investigated elements
of supply chain collaboration. Supply chain collaboration turned out to be the joint activities of information
sharing, joint planning, joint decision-making, knowledge sharing, resource resolution, joint problem solving,
appropriate revenue sharing, and joint performance measurement. The study analyzed to examine the role
of these variables in the information-sharing work strategy that contributes to long-term effectiveness.

2) Supply chain capabilities

Supply chain capabilities are the ability of an organization to provide goods or services to
customers. The term often refers to a company's manufacturing capabilities, but it can also include other
areas, such as customer service, order fulfilment, and logistics. Supply chain management has been grouped
into 5 elements of supply chain capability as follows: Supply sense, Supply response, Decide and commit,
Demand sense, and demand response. The perception of supplier risk helps motivate the supply chain
manager to enhance the integration capabilities of the supply chain and thus achieve higher resilience.
Furthermore, the perception of external risks to a supply chain actually reduces the effort of deploying
external capabilities to obtain resilience. Overall, the findings strongly support the view that resources,
routines, and capabilities provide different results in terms of resilience depending on supply chain risk
factors (Brusset & Teller, 2017).

3) Firm performance

Firm performance measures are indicators that determine how well an organization
achieves its goals. This may include the direction of the request, client satisfaction, fiscal performance,
profitability of the business, or other factors related. In the performance is measured in numerous ways,
similar to company performance, functional effectiveness, and fiscal effectiveness. Still, it has been
accepted that there's no further competition between associations. But it's in the process of force chain
capability. Therefore, for global competition, it is very important to integrate all network members to

integrate together. And should measure performance at the supply chain level. One organization with a
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better supply chain can keep business running smoothly, and efficiently (Singham et al., 2017). Managers
must create a complete supply chain system having a clear approach with a positive effect on performance.

The most effective is supply chain collaboration (Seo et al. 2015).

Research Methodology
1. This research methodology is divided into 3 parts as follows:

1.1 The tool used a questionnaire, which reviewed the literature to find variables. The variables
Supply chain collaboration, developed from a measure of Seo et al. (2015). Supply chain capabilities,
developed from a measure of Brusset & Teller (2017), and firm performance, developed from a measure
of Singham et al. (2017).

1.2 The questionnaire is divided into 2 parts: Part 1: General information of the respondents; Part
2: There were 3 variables: (1) Supply chain collaboration; SupCl has 10 observed variables; (2) Supply chain
capabilities; SupCp has variables. Observe 10 questions and (3) Firm performance; FirmP has 10 questions
on observed variables, totaling 3 latent variables, 30 questions.

1.3 The questionnaire was distributed by sharing an online link to the Kunming Express Delivery
Association platform and sending a link to WeChat and a QR Code. The questions are a 5-level rating scale
applied according to the Likert method, which determines 5 levels of importance as follows: A very high

important level Score of 5, and a very low important level score of 1.

2. Research Instrument (s)

2.1 We utilized research tools and online questionnaires that were sent to entrepreneurs, owners,
or branch managers of nine Express Delivery Companies. The sample size was determined according to the
criteria of (Hair et al., 2010), which specified a sample size of 15-20 times per 1 parameter. The criterion of
10 times the measurement variable, as there are a total of 3 latent variables and 30 observed variables
(3%10=300 people) in our research. Thus, our sample group comprised 300 individuals.

2.2 Let's measure the validity of the content by analyzing the consistency between the question
items and the objectives (I0C) and the consistency between the questions (Brusset & Teller (2017). The
average index of compliance I0C is between 0.66-1.00.

2.3 Questionnaire considering Cronbach's Alpha coefficient, the whole is equal to 0.829, the
reliability coefficient alpha of supply chain collaboration is equal to 0.886, supply chain capabilities are
equal to 0.796., and firm performance is equal to 0.807 and the acceptable value is greater than 0.7
(Cronbach, 1970).

3. Populations and Samples
3.1 A total of 300 units were sampled during the month of September 2023 and responses were

collected through the questionnaire.



\Ks_. szﬁfj\j'ffgir] Engineering and Innovation

| 40

ocial Innovation and Technology fo
Sustainable Community Bevelo

3.2 The completed questionnaires were returned through online social networking channels, with
a total of 235 people, who respond to inquiries on behalf of the company and have direct management

knowledge and experience. representing 78.33 percent of the sample size. (please specify the sampling)

4. Statistics for Data Analysis
The statistics used for analyzing data were mean, percentage, standard deviation and 2) Inferential

statistics with SEM, Software ADANCO (Hair et al., 2010), and PROCESS technique (Hayes & Flannery, 2000).

Results/Research
1. Demography of Owners and Branch Managers

The research reveals that the majority of individuals who were entrepreneurs and managers,
including branch manasgers, consisted of 82% males and 18% females. Among them, 48% fell in the age
bracket of 41-50 years, 26% were 31-40 years old, 21% were between 51-60 years old, and only 5% were
30 years or under, and owned a business or were branch managers. In terms of education, 72% held a
Bachelor's degree, 18% had a Master's degree, 7% had education below a Bachelor's degree, and only 5%
held a Doctoral degree.

The positions held by these individuals were as follows: 62% were owners, 38% were branch
managers, 38% were individual investors and financial institutions, 26% were individual investors, corporate
investors, and financial institutions, 17% were individual investors and corporate investors, 15% were
individual investors and family offices, and 4% were individual investors. Regarding past performance, 77%
showed better results, 15% were fixed, and 8% were reduced. The Express Delivery Company was classified
into nine types, with Jd.com Express at 15%, followed by Yto Express at 14%, Deppon Express and Sf
Express at 13%, Zto Express at 12%, Yunda Express at 11%, Rabbit Express at 10%, Deppon Losgistics at 7%,
and lastly Sto Express at 5%.

2. To study the importance of supply chain collaboration, supply chain capabilities, and firm
performance.

According to the findings, the firm’s performance is of high importance. The average score was
4.42 with a standard deviation of 0.573. Supply chain collaboration is also crucial, with an average score
of 4.36 and a standard deviation of 0.698. Lastly, supply chain capabilities are highly important, with an

average score of 4.24 and a standard deviation of 0.793.

3. To study the impact of supply chain collaboration, and supply chain capabilities on the firm

performance
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Figure 1: Result of structure equation model analysis

Figure 1. It was discovered that the correlation between all variables impacts the operational
outcomes. In particular, the supply chain collaboration variables have the most significant impact on the
supply chain capabilities, with a path coefficient of 0.647, and R2 of 0.418. This is followed by the impact
of supply chain capabilities on performance, with a path coefficient of 0.481, and R2 of 0.691. Lastly, the
influence of supply chain collaboration on firm performance with a path coefficient of 0.435.

The first variable is supply chain collaboration (SupCl) There are observe 10 indicators: (1.1) It is
important to prioritize working together (1.2) Collaborating with others leads to the formation of long-term
and environmentally friendly business alliances (1.3) The organization's goals align with those of its joint
partners (1.4) It is important to prioritize investments based on the agreement in order to achieve mutual
benefits (1.5) Electronic systems can support sending information within and between organizations (1.6)
Organizations exchange knowledge to establish collaborative partnerships (1.7) Let's work together to
reduce risk by establishing joint cooperation (1.8) It is important to prioritize working together to effectively
manage resources for optimal operational benefits (1.9) Let's focus on supporting each other by sharing
resources to decrease expenses in supply chain management and (1.10) To enhance operational efficiency,
prioritize the development of joint personnel. Factor loading between 0.702 to 0.875.

The second supply chain collaboration (SupCp). There are observe 10 indicators: (2.1) It is important
to prioritize flexibility when it comes to sourcing raw materials (2.2) There is a focus on being flexible when
it comes to adjusting work based on orders (2.3) It's important to focus on one's ability to adapt to change
(2.4) Businesses can utilize forecasting to predict various factors that may have an impact (2.5) It is important
to focus on spreading out risks across the entire supply chain of the business (2.6) Organizations have the
ability to learn and consistently stay updated on what the customers desire (2.7) The company can assess
its capacity to acquire raw materials and equipment as per customer needs (2.8) The company is capable
of accurately recording information and managing the placement of raw materials in the warehouse (2.9)

The company offers various transportation options to meet customer delivery requirements, and (2.10) The
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company efficiently improves operations by actively listening to customer feedback across all channels.
Factor loading between 0.779 to 0.922.

The third, dependent variable is the firm performance (FirmP) There are observe 10 indicators: (3.1)
The Company emphasizes the importance of understanding information flow in order to improve supply
chain management effectiveness (3.2) It is important to prioritize the flexibility of cash flow (3.3) The focus
is on enhancing the capacity to generate higher returns on investments (3.4) Focus should be on developing
innovative strategies that lead to a competitive advantage for the organization (3.5) The focus of the
company's operations is to improve customer satisfaction (3.6) Businesses can boost productivity to fulfill
the demands of their customers (3.7) Focus on the capability to efficiently manage the delivery of products
and services within designated time frames (3.8) It is important to focus on inventory costs and product
turnover rates that are suitable (3.9) Efficient time management reduces waste resources and solves
problems, and (3.10) The business emphasizes long-term profitability. Factor loading between 0.841 to
0.894. Based on criteria of Fornell's & Larcker (1981) support that all the indicators have a positive volume

greater than 0.5.

Table 1: Shows the direct effect, indirect effect, and total effect analysis.

Supply chain Supply chain
Dependent Variable R? Effects
collaboration capabilities
- DE N/A N/A
Supply Chain Collaboration IE N/A N/A
TE N/A N/A
DE 0.647 N/A
Supply Chain Capabilities 0.418 IE 0.000 N/A
TE 0.647 N/A
DE 0.435 0.481
Firm Performance 0.691 IE 0.311 0.000
TE 0.746 0.481

Remark; TE=Total Effect, DE=Direct Effect, I[E=Indirect Effect, Supply Chain Collaboration=SupCl, Supply
Chain Capabilities =SupCp, Firm Performance=FirmP.

The structural equation hypothesis was tested using the ADANCO program in Table 1.

The findings revealed that supply chain collaboration has a direct effect on supply chain
capabilities, with a high value of 0.647 and an R2 value of 0.418. The total influence was also found to be
0.647. Moreover, the study found that supply chain collaboration has a direct effect on firm performance,
with a value of 0.435, an R2 value of 0.691, an indirect effect of 0.311, and a total influence of 0.746. Lastly,
supply chain capabilities were found to have a direct effect on firm performance, with a value of 0.482 and
an R2 value of 0.691. The total influence was equal to 0.481. It's important to keep in mind that there are

correlations between these variables.
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Table 2: Hypothesis test.

Coefficient
Hypothesis T-stat Summary
path
Supply chain collaboration ), Supply chain capabilities 0.647 15.530 Support
Supply chain collaboration B Firm performance 0.435 777 Support
Supply chain capability > Firm performance 0.481 8.426 Support

Remark; Accept p<0.10, T-stat t>1.96.

Hypothesis 1. Supply chain collaboration influences Supply chain capabilities with a coefficient
path value of 0.647, support.

Hypothesis 2. Supply chain collaboration influences firm performance with a coefficient path value
of 0.435, support.

Hypothesis 3. Supply chain capabilities influence firm performance with a coefficient path value of

0.481, support.

3. To test the mediating role of supply chain capabilities linking supply chain collaboration to the
firm performance.

The results of testing the mediating role of supply chain capabilities linking supply chain
collaboration to the firm performance with PROCESS Program (Hayes & Flannery, 2000) are summarized in

Table 3.

Table 3: Tests the mediating.

The total effect of Supply chain collaboration _p Firm performance
Effect SE t p LLCl uLcl
.6259 .0511 12.2508 .0000 5253 1266

The direct effect of Supply chain collaboration ®  Firm performance

Effect SE t p LLc uLa
.435 .0609 5.1724 .0000 1950 .4349

The indirect effect of Supply chain collaboration > Firm performance

Effect Boot SE BootLLCI BootULCI

Supply chain capabilities 3110 .0517 .2158 .4094

Remark: Total Effect = .625 (t=12.25), R2=392, Direct Effect= 0.435 (t= 5.172), Indirect Effect = 0.311
(BootCL=0.215, BootCU=0.0.409) Significant at 0.01

Summarize

1. The influence of supply chain collaboration on supply chain capabilities is significant at 0.01
(beta=0.647, t= 13.46)

2. The influence of supply chain capabilities on the firm performance is significant at 0.01 (beta=

0.481, t= 7.722).
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3. The direct influence of supply chain collaboration on the firm performance was significant
(beta=0.435, t=5.172), decreasing from the total influence (0.625, t= 12.251). 49.7 percent shows that supply
chain capabilities is a hidden factor with a very high influence. Can influence along the path supply chain
collaboration on the firm performance greatly decreased.

4. Indirect influence along the route supply chain collaboration on supply chain capabilities to the
firm performance is significant (beta=0.311, 99% confidence interval covers 0). It shows that supply chain
capabilities is an interstitial variable that transfers the influence of supply chain collaboration to the firm
performance, which is a very important variable. Because it can reduce the total influence that supply chain
collaboration has on the firm performance by up to 49.7 %.

5. The influence of supply chain collaboration on the firm performance is still significant and
remains high. (beta=0.435*%) is higher than 0.20, indicating, that there are still other factors that influence

the influence of supply chain collaboration on the firm performance.

Discussion

According to the results, all factors were high-level important. First, the firm’s performance is of
high importance. Follow by supply chain collaboration is also crucial, Lastly, supply chain capabilities are
highly important, with an average score of 4.24 and a standard deviation of 0.793.

Results of the structure equation modeling found that the supply chain collaboration has the most
significant impact on the supply chain capabilities, with a path coefficient of 0.647, and R2 of 0.418. This is
followed by the impact of supply chain capabilities on performance, with a path coefficient of 0.481, and
R2 of 0.691. Lastly, the influence of supply chain collaboration on firm performance with a path coefficient
of 0.435.

The study tested the role of supply chain capabilities in connecting supply chain collaboration to
firm performance. The results showed that supply chain capabilities act as a mediator, transferring the
impact of supply chain collaboration to firm performance and remains high. Most express delivery
companies, especially the larger ones such as Zto Express, Deppon Express, and Jd.com Express, prioritize
efficient operations by collaborating with all parties involved in the supply chain. These companies rely on
cooperation with networks in both public and private sectors to work and support each other. For instance,
Zto Express is known for its fast pick-up and good experience, Deppon Express has a network that covers
98% of counties in the country, and Jd.com Express is known for its fast speed and good experience.
Therefore, supply chain collaboration is crucial for these companies to operate effectively.

This study was conducted to understand how supply chain collaboration approaches contribute to
firm performance. The current study finds out the approaches to enhance the firm performance literature
through supply chain collaboration, supply chain capability, and firm performance. It has been proved that
supply chain collaboration and supply chain capability have a direct and significant role in the firm
performance of supply chain members of the Express Delivery Company. This is in line with Singham et al.

(2017) conclusion that performance depends on proper supply chain collaboration and supply chain
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capabilities. The study by Brusset & Teller (2017) found that supply chain capabilities support operational
performance and long-term competitiveness. Thus, this study shows the impact of the mediating role of

supply chain capabilities through supply chain collaboration approaches on firm performance.

Suggestions

1. Suggest areas for future research, such as investigating the impact of technology, cultural
variables, and environmental sustainability on express delivery company's supply chain collaboration and
capabilities.

2. To identify control variables such as industry type and firm size that can impact the relationship

between supply chain collaboration and firm performance for express delivery companies.
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Abstract

The purposes of this research were to assess the extent to which Siem Reap new Airport Project
has implemented green building practices in the field to study the possibility and obstacles of China and
Southeast Asian countries to share and build green building supply chain. This study mainly uses
questionnaires to major participants in the project implementation process which included 304 participants,
mainly Cambodian state departments, officials, project designers, general contract managers, engineers,
technicians, subcontractors, suppliers, etc., who completed 287 questionnaires through online social
network channels, accounting for 94.41% of the sample size. The data analysis are mainly based on the
assessment of the implementation practice of Siem Reap International New Airport and the survey feedback
of the main direct participants, It can count and calculate the weight score of its green building
implementation, and study the co-construction and development of green building sustainable supply
chain between China and Southeast Asian countries by comparing the similarities and differences in the
development of green building technology and materials. The possibility and direction of establishing a
more sustainable green building supply chain across countries and regions through the implementation
case study of the Siem Reap Airport Terminal project.
Keywords: Green building, Sustainable construction, Information support systems, Green technology

information.

Introduction
Green buildings are buildings that are harmless to the environment, capable of making full use of
the natural resources of the environment, and built under conditions that do not destroy the basic

ecological balance

(Kats, 2003). It can also be called sustainable development building, ecological
building, return to nature building, energy saving and environmental protection building. The basics of green
building :(1) saving energy, reducing the burden of building on the environment; (2) providing a safe, healthy

and human living space; (3) achieving the harmonious coexistence of people, buildings and the
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environment. Green buildings have a broad application market in Southeast Asia and other developing
countries, affected by the tropical monsoon climate, Southeast Asian countries have a high proportion of
the demand for refrigeration. At the same time, the renewable energy utilization potential of Southeast
Asian countries is huge, but at present, the utilization rate of renewable energy in Southeast Asian countries
is only about 15% (Southeast Asia Energy Outlook, 2022). ASEAN member nations are targeting 23% of all
primary energy from renewable sources by 2025 (ASEAN Centre for Energy, 2015), and green building
technologies are widely used and developed in Southeast Asia in order to adapt to the special needs of
local buildings ® (Li et al.,2022).

The new Siem Reap International Airport in Cambodia is one of the largest public buildings under
construction in Cambodia, and the vision of practicing green architecture as a model for both China and
Cambodia has been determined from the planning of the project, which is the best choice for this case
study, Siem Reap International Airport is the first class 4E international civil aviation airport that invested,
designed, built and operated by a Chinese company. The project adheres to the Chinese government's
concept of sustainable development. The implementation and development process of the project
prioritized sustainable development practices from the planning stage to the construction stage. In order
to maintain the vision of sustainability, the building process must be conducted according to sustainable

practices.

1. Research Objectives

1.1 To analyse the existing gap between the actual implementation of the new Siem Reap
International Airport terminal project and the relevant regional green building standards and real needs of
Southeast Asian countries.

1.2 Identify the common convergence between China and Southeast Asian countries such as

Cambodia in terms of green building technology application, material use, and supply chain.

2. Review of Related Literatures

2. 1 Sustainable Development and Green Buildings

In engineering, sustainable design is a conceptual design idea that embraces the sustainable
development of human beings and society. Sustainable development can be defined in many ways.
Different factors lead to different approaches to sustainability issues, such as sustainability objectives,
context, awareness and economic conditions. In terms of resources, sustainable development is about
providing opportunities for the next generation. Sustainable construction is a key aspect of sustainable
development. Sustainable building practices are based on ecological principles, do not affect the
environment, have a closed material cycle, and are fully integrated into the landscape at the end of the
structure's useful life (Sinhaet al., 2013).

2.2 Sustainability with Respect to Building Materials.
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The goal of sustainable development is to protect and restore ecosystems. The main goals of
sustainability are to minimize material consumption and environmental impact, improve human satisfaction,
and increase the reuse of materials. One important aspect is to minimize consumption, and another is to
either reuse the same materials or recycle them into different or similar building products.

2.3 Financial Benefits and Life Cycle Assessment.

Compared with traditional buildings, the economic benefits of green buildings are also increasingly
prominent, such as saving water, electricity, gas and other energy, improving indoor environmental quality,
reducing employee health costs, and reducing operating costs.

Green buildings save operating and maintenance costs mainly by reducing energy consumption,
Improved occupant comfort and productivity. As shown in Table 2.1,

For green buildings, the life cycle usually begins with the extraction of original resources from nature
or the recycling materials. These original resources are then manufactured into usable products, such as
cement, rebar, etc. The product is then transported to the construction site, in site, the products then are
assembled into a building. it consumes energy over the life of the building, Finally, the building is
demolished, and its materials are disassembled as construction waste or recycling reuse.

Table 1: Economic benefits of green buildings.

Category 20-year Net Present Value
Energy savings $5.80

Emissions savings $1.20

Water savings $0.50
Operations and maintenance savings $8.50
Productivity and health value $36.90 to $55.30
Subtotal $52.90 to %71.30
Average extra cost of building green (-$3.00 to $5.00)
Total 20-year net benefit $49.90 to $66.30

2.4 Green Building Development in Southeast Asia

Clear definition of green building is conducive to the promotion and implementation of green
building. However, there has been no uniform standard on what green buildings are or what green buildings
should include (Zuo,2014). According to About Green Building n.d Singapore, Green building is resource
efficient and environmentally responsible in the life cycle of a building. Due to its rapid urbanization in

Southeast Asia most countries have developed its own green building assessment tools.
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Table 2: Southeast Asia countries green building assessment tools.

Countries Release time Name of assessment tools | Organization

Singapore 2005 Green Mark BCA

Malaysia 2009 GBI malaysiaGBC

Indonesia 2008 Greenship GBCIndonesia

Thailand 2012 TREES TGBI

Cambodia 2020 CAMEEL Cam@GBC

Vietnam 2010 LOTUS VGBC

Myanmar 2020 JADE MGBS

Philippines 2009 BERDE PGBC

Brunei 2016 BAGUS The Ministry of Development

2.5. Green Building Energy-saving Technologies in Southeast Asia

The geographical and climatic characteristics of Southeast Asia challenge the moisture resistance

and thermal insulation performance of building materials, The energy saving technology of Southeast
Asian countries is fully studied from the aspects of wall, Roof Windows, Envelope shading, Air conditioning,

Ventilation, Solar energy.

Research Methodology
1. This research methodology is divided into three parts as follows:

Stepl, Systematically summarizes the collected literature, compares the main scope and standards
of green building evaluation in Southeast Asian countries, and makes a questionnaire form based on the
actual situation of Siem Reap International Airport to collect data.

Step 2, Through statistics and analysis of existing green building assessment standards in Southeast
Asian countries, Make Siem Reap Airport Green Building assessment form based on the summary and
research of relevant data.

Step3, The data collected in the questionnaire survey were screened and classified, and the data
that had nothing to do with the research topic and repeated studies were initially excluded. Only data
consistent with the objectives of the study is retained.

Stepd, Through the comparative study of the data of roof, curtain wall, air conditioning system and
other projects, the conformity analysis is obtained. The values of the parameters performed by the various
specialized systems engineering are compared and added to the total value and final data as a reference

for prioritizing the sustainable supply chain of green buildings in Southeast Asia.
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2. Research Instrument (s)

Qualitative methods are used in this study by conducting a green building assessment of Siem Reap
Airport Terminal project. In the discussion, the approaches used in this study are case studies and
comparative. There is no standard method for using comparative research, but comparability analysis
investigates two or more items, products, data sets, or other forms of collection. This study compares the
results of target plans and actual site performance by investigation in order to evaluate performance
achievements in the form of a desired value that provides information on the gap between actual field

performance and the maximum target value.

3. Populations and Samples

3.1 In Populations, there are about 90 companies or groups from investors, designers, builders,
operators, subcontractors, suppliers, etc. These respondents are direct or indirect participants in the Siem
Reap Airport project. They are familiar with the project situation and can participate in the questionnaire
survey in a targeted way.

3.2 The study included 198 participants, mainly Cambodian state departments, officials, project
designers, general contract managers, engineers, technicians, subcontractors, suppliers, etc., who completed

191 questionnaires returned via online social network channels, accounting for 96.40% of the sample size.

4. Statistics for Data Analysis We use comparison, classification, screening, statistics, percentage,

standard deviation, etc. to analyze the data.

Results/Research
1. Data screening analysis result

Through the collection and analysis of questionnaire survey data, the actual feedback data of
respondents were compared by majors and compared with the green building assessment form of Siem
Reap Airport, and the score data of various green building evaluation in the actual implementation of Siem

Reap Airport was obtained.

Table 3: Green building assessment score for the actual implementation.

Trade project

Water and
Category Air
Roof Curtain Wall electricity
conditioning
engineering

Green designed 4.73 4.23 4.12 3.89

Material &Resources 4.32 4.17 3.97 3.97

Energy-saving 4.67 4.81 4.33 4.09
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Sustainable Site Planning
4.07 3.97 4.01 3.77
&Management (SM)
Indoor Environmental
4.77 4.73 4.36 3.89
Quality
Total score 4,51 4.38 4.16 3.92

2. Conclusion
Overall, the Siem Reap Airport Terminal project received a high score of 77.2 out of 100 in the green
building assessment, which shows the new Siem Reap Airport has highly satisfied the relevant reginal green

building standards and real needs of the project in the actual implementation process.

Table 4: Results of the green building performance assessment.

No. Condition Claim Percentage

Conformity of the performance of the green
1 79.11 28%
building assessment table

2 Green construction process 86.92 16%
3 Green supply chain 69.66 34%
4 Practice green behavior 79.39 22%

Total All Parameter Rating 7.2 100%

Through the evaluation of all questionnaires and data classification and analysis, the results show
that Siem Reap Airport has achieved success in the application of green buildings, comprehensively
implemented the concept of green buildings in design, procurement, construction and other aspects, and
invented a new technology of energy-saving maintenance system adapted to the local climate according
to the local climate. A good combination of China's existing green building technology and Cambodia's
demand for green energy conservation, a large number of China's green technology in similar climate areas
can be applied to Southeast Asian countries like Cambodia, but it also needs to be moderately improved

and innovated according to the actual local conditions.

Discussion

During the important implementation period of the project, the supply chain of important
analytical engineering materials such as metal roofing, curtain wall, air conditioning system and other control
engineering materials was ensured to be sustainable. All materials were tested and implemented in strict
accordance with relevant green building quality standards. In the process of green building development,
Cambodia and other Southeast Asian countries have the same development trend as China, and have great
development potential in the application of technologies and materials such as energy saving and

environmental protection and the joint development and establishment of sustainable supply chains.
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Abstract

Description of the Problem: This study looks at the complex linkages between financial
performance, competitive advantage, and Supply Chain Management (SCM) practices in Kunming, China's
small and medium-sized firms (SMEs). Notably, it seeks to comprehend how these aspects interact and
influence the performance of SMEs in a changing business environment. Method: 222 individuals from
Kunming's SME sector responded to the survey using an online questionnaire. The survey was designed to
evaluate the influence of SCM-related factors on competitive advantage and financial performance. To
examine the gathered data, quantitative analysis such as Multiple Linear Regression and Principal
Component Analysis were used. Results: SCM-related factors accounted for 9.38 percent of the variability
in competitive advantage, according to the data. Notably, cost efficiency and employee skill training are
highlighted as significant competitive advantage drivers. Furthermore, these SCM-related factors explained
approximately 24.99 percent of the difference in financial performance. Key components in both SCM and
financial performance were discovered, with cost efficiency and debt control playing critical roles.
Conclusion: Based on the outcomes of the study, practical recommendations were developed. For
Kunming's SMEs, strategies concentrating on improving cost efficiency, investing in staff training, optimizing
debt management, and implementing technology and sustainability practices were advised. The study
closes by underlining the significant influence of SCM techniques on financial performance and competitive
advantage in Kunming's SMEs. It emphasizes the necessity of cost efficiency and personnel skill training for
long-term competitiveness in a volatile business environment.

Keywords: Supply chain management, Factor analysis, Financial performance, Competitive advantage

Introduction

Small and medium-sized enterprises play an integral function within an economic ecology, where
their interdependencies foster mutual reinforcement and growth, whether they function as product
manufacturers for large enterprise groups or establish connections with the local manufacturing sector or
community, SMEs exercise unique influence. Small and Medium enterprises must face problems such as

the reputation of business owners, and lack of recognition. The liquidity of the business is relatively low
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with a limited business plan. The potential to negotiate with trading partners is relatively low, and
personnel lacks specialized skills. Therefore, to enhance the role of the small-medium size enterprise
sector, some business operators are inferior in financial management. Therefore, the performance of SMEs,
especially in terms of the financial management of entrepreneurs, will continue to improve and be
sustainable. Requires public and private support from stakeholders, whether it is financial strategy training,
innovation support to add value, and study visits to successful SMEs. (Pono et al.,, 2018 and Munizu et al,,
2019).

The supply chain concept is a group of internal and external stakeholders. It has interacted and
engaged in business activities to add value, by sharing and providing accurate information, and by
exchanging that information into applications to provide the final product or service, that consumers want
some product (Jain et al., 2010). The approach to supply chain management is the most effective means
of enhancing the fiscal health and competitiveness potential of SMEs. Due to the risks associated with
carrying out business today, including demand fluctuation, material volatility in prices, delivery delays, or
seasonal demand. (Kumaret al., 2013). Thus, gaining an edge over rivals through efficient supply chain
administration is a great operating strategic potential (Heizer & Render, 2010). Strengthen the management
and competitiveness of members in the supply chain, members can align operations across all
departments, focus on sharing the information needed to streamline operations and focus on utilizing
limited resources (Kenneth et al., 2008).

This is because various factors in the business will affect the supply chain management of SMEs
in the service industry, for example, the decision-making process of members of various departments in
the supply chain may have inconsistent opinions in the supply chain, the raw material procurement
process, rising inflation has increased a raw material's price, climate change is a long-term problem in the
supply chain, and the supply chain will be affected (Malik et al., 2014). Supply chain management strategy
focuses on building partnerships with supply chain members to achieve differentiation and process
management within the organization. The goal is to make production and service efficient (Frohlich and
Westbrook, 2001; Ahmad and Dhafr, 2002). Maat et al., (2020) found that supply chain strategy variables
significantly affect competitive edge and firm productivity. Furthermore, an organization's success is
significantly impacted by its edge in the market.

The topic "Factors Affecting Supply Chain Management Strategies and Financial Performance
Towards the Competitive Advantage of Small and Medium-sized Enterprises in Kunming, People's Republic
of China" was chosen due to its critical relevance to the contemporary business landscape and Kunming's
specific socioeconomic context. The significance of supply chain management (SCM) in encouraging global
competitiveness cannot be emphasized (Sodhi & Tang, 2021). Given the importance of small and medium-
sized firms (SMEs) in the Kunming economy, understanding the relationship between SCM strategies,
financial performance, and competitive advantage is critical (Li & Huo, 2019). Kunming, being a significant
economic hub, faces distinct challenges and opportunities that warrant an investigation into how SMEs

navigate these complexities through effective SCM practices (Huang et al., 2020). Therefore, examining the



\Ks_. czndNIN f: “,r] Engineering and Innovation

Social Innovation and Technology f Bas

Sustainable Community Development:SINtes um 3 fi

factors influencing SCM strategies and financial performance in this specific region holds promise for

unveiling insights crucial to the sustainable growth and success of SMEs in Kunming.

1. Research Objectives

1.1 To explore the significance of Supply Chain Management (SCM) strategies in shaping the
competitive advantage of Small and Medium-sized Enterprises (SMEs) in Kunming, China.

1.2 To investigate the factors affecting SCM strategies and their impact on the financial

performance of SMEs in Kunming, China.

2. Review of Related Literature

2.1 Supply Chain Management Context

Enhancing the effectiveness of the supply chain to lower costs is the aim of SCM, which is a
means of supervising and managing the movement of commodities from manufacturing and services to
consumers. Supply Chain Management's primary focus is procurement or raw materials, size and location
of warehouse and production sites, partnership agreement, transportation, occurrence of an event that
does not go according to the schedule, inventory management, and customer order processing. Purchase
order delivery process, and customer order tracking. Therefore, the work process of each responsible
person is important for the smooth operation of the above nine supply chains. However, many factors
can cause problems or create bad attitudes, which can adversely affect a company's business. Carriers
should focus on supply chain management processes to increase customer satisfaction (Nugroho et al,,
2017).

The SCM strategy is intricately linked to performance improvements and organizational
capabilities, such as research and development. By applying technology to enhance enterprise capacity
and marketability, organizations can further strengthen their supply chain operations (Tajbakhsh et al,,
2015). The application of strategies must take into account the specificity for the continuation and
expansion of SMEs is the most important thing. Prioritization is required. During these rapidly spreading
changes, it is difficult to get an edge over others by improving factors alone.

Within the organization with changes in the external environment and increasing global
competition, companies must figure out how to create new capabilities in order to adapt to rapidly
changing circumstances and remain competitive (Moon, 2013), implying that corporate supply chain
strategy is key. It is important and a mechanism that promotes creativity, innovation, and efficiency. It
suggests that these mechanisms can help companies have outstanding potential, make a difference and
adapt to changing situations, and help businesses grow. Therefore, SCM strategies can help companies to
meet these difficulties. The SCM method for coordinating demand alongside supply has become an
essential aspect of organizational relationships in the supply chain (Kwak et al. 2018).

2.2 Express Delivery Business in China
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One service provider that is crucial to the distribution of goods to both domestic and foreign
markets is goods forwarding. All phases of the supply chain, from raw materials and manufactured
products to finished and intermediate goods, are handled by goods forwarders. China, in particular, is one
of the fastest growing countries in the cyber world. The development of modern technology and the
adoption of single-chip computers have revolutionized the transportation industry, bringing convenience
and modernization to land, sea and air transportation. In the past, Kunming City had a Kunming
Metropolitan Railway Container Centre. This centre was established on November 4, 2006, by China
United International Rail Containers Co., Ltd. (CUIRC or Intermodal).

2.3 Financial Performance

Financial performance is an indicator of operational success and relates to the degree to which
quantitative performance has been achieved or achieved. It is an important part of financial risk
management. It is the process of valuing company policies and operations in monetary terms. It measures
the overall financial performance of a company over a given period of time. Financial statements are the
official  record of the activities and financial condition of a business. Financial information is presented
on the board of directors and has a clear financial structure (Verma, 2022). The return on equity model,
Cole's, (1972) study applied this framework to business, measuring the return on equity in equity of
ordinary shareholders (Return on Equity; ROE) as a measure of profitability from the perspective of
ordinary shareholders.

2.4 Competitive Advantage Theory

It requires business strategies to be consistent with changing situations and external environments,
taking into account low costs and differentiation of products or services that are superior to competitors
and quick response (Porter, 1980). The development of a theory that explains competitive advantage has
attracted interest from stakeholders for the better part of the last half-century (Wang, 2014).

According to an investigation by Jitrong and Niruttikul (2021), supply chain administration
techniques at this level positively impacted competitive edge at a significance level of 0.001, and
organizational performance positively impacted competitive advantage at a significance level of 0.001. A
direct influence of 0.857 and 0.685, respectively, is indicated by the path factor. Entrepreneurs can utilise
these findings as a guide to improve organisational tactics in order to get a competitive edge, and supply
chain management practises can benefit from good performance management. (Hua, Chatterjee, and
Jingliang 2011), discovered that the impact of these tactics on the competitiveness of various processing
firm types varies. Strategic cooperation and source capability are critical components for large businesses,
while demand control and source ability are critical components of supplier competition for SMEs. (Lu et
al., 2021) observed that gaps have a larger influence on the financial performance of SMEs than those of
tight bonds. The capacity for information sharing and innovation acts as a mediator amid the powerless

and the powerful relationships, and the financial performance of SMEs.
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Moreover, the capacity to share information and inventiveness support one another and have an
impact on the financial performance of SMEs. A weak relationship has a more significant impact on SME

financing than a strong relationship.

Research Methodology
1. The research methodology divided into three parts as follows:

Firstly, the study reviews the related works of SCM, supply chain management strategy, financial
performance, and the competitive advantage theory. Supply chain management strategy component:
Vendor managed inventory (VMI), Enterprise replenishment Planning (ERP), Collaborative Planning,
Forecasting and replenishment (CPFR), Warehouse management systems (WMS), outsourcing, R&D and
technology commercialization (Bendoly et al., 2005). In addition, the variables of financial performance
are profitability, return on equity, return on assets, return on investment and earnings per share, which are
also components of financial performance, and the dependent variable is a competitive advantage.

Secondly, research tools, online questionnaires were sent to entrepreneurs or managers, or
committees of 9 express delivery businesses, including branch managers. A population is a group of
analytical units. Therefore, they are entrepreneurs or managers, or committees of nine express delivery
companies, including branch managers of One hundred and Eight small and medium-sized enterprises in
Kunming, People's Republic of China. A total of 108 companies are included. Therefore, this study
included 222 employees or individuals.

In addition, the variables of financial performance are profitability, return on equity, return on
assets, return on investment and earnings per share, which are also components of financial performance,
and the dependent variable is a competitive advantage. AMOS program was used to establish a structural
equation model to analyse these variables.

2. Research Instrument (s)

2.1 This study was based on a questionnaire survey. A questionnaire is an online tool for
collecting information. the questionnaire about the SCM strategy, and competitive advantage will be used
as a data collection tool.

2.2 The analysis and findings are used to determine the reliability of the questionnaire.

3. Population Sampling

Data collected from the population entrepreneurs or managers, or committees of 9 express
delivery businesses, including branch managers of small and medium-sized enterprises in Kunming,
People's Republic of China.

3.1 Data Analysis

Descriptive and Inferential analysis is used to analyse the data. Inferential statistics in multiple
regression analysis with enter selection technique. Statistical tests of Linear Multiple Regression, ANOVA,

Principal Component Analysis and Eigenanalysis of the Correlation Matrix are conducted to run the data.
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The statistical tests utilized serve different purposes in analyzing the data. Descriptive analysis focuses on
summarizing and describing the characteristics of the dataset, providing insights into its central tendencies
and variability. Inferential statistics, specifically multiple regression analysis with the enter selection
technique, are employed to understand the relationships between multiple variables and to make
predictions or inferences based on observed data. The statistical tests of Linear Multip le Regression,
ANOVA (Analysis of Variance), one-principal component analysis, and Eigenanalysis of the Correlation
Matrix are conducted to assess the strength and significance of relationships, variance among groups,
reducing dimensions of data, and understanding the underlying structure of correlations within the
dataset. These tests collectively enable researchers to describe the data comprehensively and infer

conclusions or relationships that extend beyond the observed sample to the broader population.

Results/Research

The study's findings highlight the critical impact of numerous aspects in supply chain management
(SCM) and financial success for Kunming's SMEs. SCM-related issues, specifically cost efficiency, personnel
skill training, and inventory management, emerged as key drivers to competitive advantage and financial
success. Cost-cutting and staff skill development were identified as statistically significant drivers of
competitive advantage, notably in revenue growth. Furthermore, financial performance metrics including
profitability, cash flow management, and debt management showed significant relationships, explaining a

significant amount of diversity in financial outcomes.

1. Research Question 1:

The Multiple Linear Regression analysis examined the impact of supply chain management (SCM)
strategies on competitive advantage (Revenue Growth) in SMEs in Kunming, China. The model had an R-
squared value of 9.38%, indicating that 9.38% of the variability in competitive advantage could be
explained by SCM-related factors. The overall regression model was highly significant (F-value 7.52, p-
value 0.000). Cost Efficiency and Employee Skill Training were statistically significant predictors, with p-
values below 0.05, suggesting their significant influence on competitive advantage. However, Inventory
Management did not show statistical significance in this model, and unexplained variability in competitive

advantage suggests a need for further investigation or model refinement.

Table 1: Result of multiple linear regression between revenue growth and sme's supply chain

management.
Analysis of Variance Model Summary
Source DF Adj SS Adj MS | F-Value | P-Value
Regression 3 24.455 8.1516 | 7.52 0.000
Q5 Cost_Efficiency 1 5.150 5.1500 | 4.75 0.030
Q5_Inventory_Managemen | 1 2.468 24676 | 2.28 0.133
t
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Q5 Employee Skill_Trainin | 1 9.467 9.4668 | 8.74 0.003
S
Error 218 236.216 1.0836
Lack-of-Fit 17 166.014 9.7655 | 27.96 0.000
Pure Error 201 70.202 0.3493 S R-sq R-sq(adj) | R-sqpred)
Total 221 260.671 1.04094 9.38% 8.13% 5.25%

The regression analysis for research objective one focused on the impact of supply chain
management (SCM) strategies on financial performance in SMEs in Kunming, China. The ANOVA confirmed
the overall statistical significance of the regression model (F-value 24.21, p-value 0.000), demonstrating its

predictive power in explaining financial performance. Specifically, "Profitability," "Cash Flow Management,"
and "Debt Management" were all found to be highly statistically significant factors, collectively explaining
about 24.99% of the variability in financial performance. The adjusted R-squared value was 23.96%,

indicating the model's robustness.

Table 2: Result of multiple linear regression between revenue growth and financial performance.

Analysis of Variance Model Summary

Source DF Adj SS Adj MS F-Value P-Value

Regression 3 65.14 21.7129 24.21 0.000

Q6_Profitability 1 22.57 22.5659 25.16 0.000

Q6 _Cash Flow Manageme | 1 24.00 23.9971 26.75 0.000

nt

Q6_Debt _Management 1 12.36 12.3599 13.78 0.000

Error 218 195.53 0.8969

Lack-of-Fit 2 10.73 5.3629 6.27 0.002

Pure Error 216 | 184.81 0.8556 S R-sq R-sq(adj) | R-sq(pred)
Total 221 260.67 0.947068 24.99% 23.96% 23.35%

2. Research Question 2:

The principal factor analysis assessed the contributions of variables (Q5 Cost_Efficiency,
Q5 Inventory Management, and Q5 Employee Skill Training) to underlying factors (Principal Components,
PC1, PC2, and PC3) in supply chain management (SCM). PC1 explained 52.6% of the variance, primarily
influenced by cost efficiency and inventory management. PC2, driven by employee skill training, explained
33% of the variance. PC3 had low loadings and lacked a dominant variable. This analysis organized these

variables into three principal components, offering a structured understanding of their roles in SCM.

Table 3: Principal component analysis of factors affecting supply chain management.

Eigenanalysis of the Correlation Matrix Eigenvectors

Eigenvalue 1.5792 | 0.9906 | 0.4302 Variable PC1 PC2 PC3

Proportion 0.526 | 0.330 0.143 Q5_Cost_Efficiency 0.677 | 0.279 | -0.681

Cumulative 0.526 0.857 1.000 Q5_Inventory Management 0.704 | 0.026 | 0.710
Q5_Employee_Skill_Training | -0.215 | 0.960 | 0.179
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The principal factor analysis on financial performance-related variables identified four principal
components. PC1 emphasizes overall financial performance, particularly revenue growth, while PC2 is
primarily associated with profitability. PC3 represents a component with an inverse relationship between
cash flow management and debt management, and PC4 provides a balanced view of financial
performance.

The analysis focuses on the relationship between supply chain management (SCM) cost efficiency
and financial performance in Kunming's SMEs. The regression model indicates that "Q5_Cost_Efficiency”
is statistically significant, explaining 7.29% of financial performance variability with an F-value of 5.71
(p=0.001). While the adjusted R-squared is relatively low (6.01%), it suggests a modest explanatory power
for cost efficiency. The findings imply that improving cost efficiency in SCM can have a meaningful impact

on financial performance, but other unanalyzed factors may also play a role.

Table 4: Principal component analysis of factors affecting financial performance.

Eigenanalysis of the Correlation Matrix Eigenvectors

Eigenvalue 1.5732 1.2649 0.6721 0.4898 Variable pPC1 pC2 PC3 pPC4

Proportion 0.393 0.316 0.168 0.122 Q6 _Revenue_Growth | 0.635 0.271 0.299 -0.659

Cumulative 0.393 0.710 0.878 1.000 Q6_Profitability 0.110 0.791 0.252 0.546

Q6_Cash_Flow Mana
0.613 -0.014 -0.751 0.244
gement

Q6 _Debt Manageme
- - 0.457 -0.548 0.531 0.457
nt

Table 5: Analysis of variance of revenue growth and cost efficiency.

Analysis of Variance Model Summary

Source DF AdjSS | AdjMS | F-Value | P-Value | S R-sq R-sgladj) | R-sq(pred)
Q5 Cost_Efficiency 3 19.00 6.333 5.71 0.001 1.05289 | 7.29% 6.01% 4.87%
Error 218 241.67 | 1.109

Total 221 260.67

The analysis examines the relationship between "Q6_Debt Management" in supply chain
management and financial performance in Kunming's SMEs. ANOVA results show a significant relationship
with an F-value of 12.11 (p=0.001). The R-squared value of 5.22% suggests limited explanatory power, but
debt management remains statistically significant (adjusted R-squared 4.79%). The model's predicted R-
squared value for new data is 4.32%, indicating limited predictive capability. Unmeasured factors may also

impact financial performance, necessitating further research.
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Table 6: Analysis of variance of revenue growth and cost efficiency.
Analysis of Variance Model Summary
Source DF Adj SS AdjMS | F-Value | P-Value | S R-sg R-sqadj) | R-sq(pred)
Q6_Debt Management | 1 13.60 13.600 12.11 0.001 1.05974 5.22% 4.79% 4.32%
Error 220 247.07 1.123
Total 221 260.67
Discussion

The study's findings shed light on the complex linkages between supply chain management (SCM)
methods, financial performance, and competitive advantage among Kunming's small and medium -sized
firms (SMEs) (Minwir, Mallouh, & Al-Shammari, 2023). The fundamental goal of this research was to
decipher the complex network of interactions between these important parameters, which are critical for
the success and sustainability of SMEs in a dynamic business landscape. Examining the unique context of
Kunming, this study adds to our knowledge by underlining that SCM techniques are inextricably linked to
financial results and the competitive posture of SMEs (Nilesh & Mate, 2022).

In order to achieve the first research objective, the study investigated the role of SCM techniques
in developing SMEs' competitive advantage in Kunming. The study found that SCM-related factors,
particularly cost efficiency and staff skill training, had a significant impact on boosting SMEs' competitive
advantage, as evaluated by revenue growth. These findings corroborate Minwir, Mallouh, and Al-(2023)
Shammari's comments on strategic planning's critical role in generating long-term competitive advantages
in SCM. Effective SCM methods, as demonstrated by our research, provide SMEs with a competitive
advantage, emphasizing their importance.

The second research objective was to better understand the elements influencing SCM strategies
and their influence on the financial performance of SMEs. The Principal Component Analysis revealed that
cost efficiency and debt control were critical factors impacting financial outcomes in the context of SCM.
These findings are consistent with Commander, Natarajan, and Rajiv's (2022) empirical work, however, our
research did not focus exclusively on green SCM. Nonetheless, it emphasizes the broader significance of
SCM practices, particularly the role of cost efficiency and debt management in defining the financial
performance of SMEs. By combining these findings, our research provides helpful guidance for SMEs
seeking to strategically manage their SCM techniques and financial strategies toward long-term success in

Kunming's competitive marketplace.

Limitations
The study concentrated on a specific geographic area (Kunming, China) and SMEs, perhaps
restricting the data's generalizability to other regions or bigger firms. The study's cross-sectional design may

limit the capacity to demonstrate causation across factors. Furthermore, while the study investigated
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various aspects impacting SCM and financial performance, there may be unaccounted-for or uninvestigated
elements influencing SMEs' competitive advantage and financial results.
Recommendations

The study recommends that SMEs in Kunming prioritize cost efficiency, invest in employee skill
training, optimize debt management, embrace technology, explore collaborative networks, and adopt
sustainable practices. These strategies can aid in enhancing competitive advantage, improving financial

performance, and navigating the dynamic business landscape for long-term success.
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Abstract

The aim of this research is to develop the online elderly system with assessing the health and risky
behaviors of the elderly, as well as promoting healthy behaviors and providing care. The research
population includes 1,505 elderly individuals from Maha Sarakham Province. The research sample,
consisting of 216 individuals, is determined using Taro Yamane's formula. The research tools used
encompass computer software, R programming (2008), and questionnaires for the elderly. The statistical
methods applied in this research encompass frequency, percentage, mean, standard deviation, t-test, F-
test, and confidence interval estimation for health behavior using Nakakami distribution. The research
investigates critical aspects of the health and well-being of the elderly population using an inclusive logic
model. Four main variables, namely healthy behavior, disease occurrence, environmental quality, and
relationships with family and community, are examined in alignment with the research of Lopasradha
Walailakmlas (2013: 85). Findings reveal that a substantial proportion of the elderly exhibits low levels of
healthy behaviors (38.41%), while a considerable number experience a high occurrence of diseases
(37.34%). The environmental quality of living conditions is primarily assessed at a moderate level (31.10%).
Additionally, the study likely explores the quality of relationships with family and community, underscoring
the importance of social support networks for the elderly. By referencing previous research and adopting
an age-grouped analysis, the research contributes to the broader understanding of the quality of life among
the elderly, emphasizing the need for tailored interventions and improvements in various aspects of their
well-being. The quality of life for male and female elderly individuals differs statistically insignificantly at
the 0.05 significance level. The comparison of health care knowledge categorized by chronic illnesses
demonstrates statistically significant differences at the 0.01 significance level. The analysis of the logistic
regression model indicates that the overall health status of the majority of elderly individuals is average.
Health behaviors should be promoted by providing suitable health care knowledge to the elderly to

enhance their overall health. Regarding the confidence interval estimation for health behavior, the
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maximum probability method yields the highest likelihood, and the method of moments provides values

closely approximating the coefficient of confidence as the sample size increases.
Keywords: Quality of life, Elderly, Online elderly system

Introduction

Currently, the world's population is trending towards a changing demosgraphic structure. Over the
past 50 years, there has been an increase in the global population with a growing elderly population
(Christensen et al., 2009). Thailand is transitioning towards an aging society, projected to become a fully
aged society by the year 2025. It is estimated that there will be around 20 million elderly individuals in
Thailand from the estimated population data spanning from the year 2010 to 2041 (HelpAge International.,
2012). This demographic shift has led to an increase in the number of dependent elderly individuals, and
due to the lack of comprehensive caregiving and health promotion systems for the elderly; the existing
care systems are unable to fully meet the needs of the elderly (Abdi et al., 2019). Therefore, Thailand is
compelled to rapidly address this aging population situation by enhancing the capacity and roles of the
elderly in becoming a high-quality aged society. This is crucial to alleviate the overall burden on the country.
Developing systems and mechanisms that address the diverse needs and requirements of the elderly
becomes essential (Jensantikul, 2022). Providing quality of life for the elderly is paramount, enabling them
to lead a fulfilling life that encompasses physical, mental, social, and spiritual well-being (van Leeuwen et
al,, 2019). This development process requires the active involvement of families, communities, and society
as a whole, enabling the elderly to be self-reliant to the best of their abilities and utilizing their personal
capacities for creative contributions to themselves, their families, others, and society. The integration of
innovations and technology to benefit the elderly in their daily lives is important. Employing various
technological advancements in different fields can enhance the quality of life for the elderly (Perkins, 2007).
There are numerous reasons for elderly individuals to learn and engage with technology, such as improving
memory, healthcare management, communication, social interaction, and business endeavors. Learning
formats for the elderly vary, including self-learning, workplace learning, and learning from peers and
relatives. Utilizing technology can offer several benefits for the elderly, such as broadening their horizons
and accessing instant information, enabling them to stay informed about societal developments and sharing
knowledge.

However, there are multiple challenges faced by the elderly in adopting and benefiting from
technology. These include attitudes towards technology, resistance to change, feelings of being too old to
learn, and apprehension about their abilities to learn due to the pre-digital era of their upbringing. Physical
impairments like impaired vision, hearing loss, limited dexterity, slower response times, illnesses, and
chronic conditions also pose limitations. Furthermore, the challenges are compounded by their limited
exposure to and understanding of the significance of information technology, stemming from their

experiences predating the emergence of computers and the internet. Considering these factors, researchers
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acknowledge the necessity of developing innovations and systems for the elderly that are user-friendly and
foster collaborative participation from families and communities.

The objective of this study was to develop the online elderly system with assessing the health and
risky behaviors of the elderly, as well as promoting healthy behaviors and providing care. This online system
served as a platform for the public to access information and services quickly and comprehensively,
reducing time and spatial limitations for service delivery, relieving the burden on staff, and optimizing the
allocation of resources for disease prevention campaigns and elderly services. This initiative was piloted in
Maha Sarakham Province and was intended to serve as a model for expansion to other provinces in
Thailand, ultimately contributing to the improvement of the nation's development in alignment with the

evolving aged society.

Research Methodology
1. Methods
1.1 Population and Sample Groups

The population used for this research consists of elderly individuals in the Kang Leung Chan sub-
district, Mueang District, Maha Sarakham Province, totaling 1505 individuals. The sample group for this
research was selected using a multi-stage sampling technique. The first stage involved cluster random
sampling, and the second stage employs simple random sampling. The sample used in this research aims
to study data from the elderly collected through an in-depth survey of health behaviors in the Kang Leung

Chan sub-district, Mueang District, Maha Sarakham Province, totaling 216 individuals.

1.2 Data Collection

This research was an exploratory survey aimed at studying the usage behaviors of electronic
wallets (E-Wallets) for consumer purchases in Maha Sarakham Province. Secondary Data was obtained
through the study and exploration of data compiled by various sources, including books, journals, printed
materials, internet sources, academic books, articles, theses, dissertations, and relevant research reports,
as well as data related to the elderly collected and stored by government agencies.

For the collection of Primary Data, information was gathered through fieldwork activities. This
involved coordinating research team meetings to plan and foster mutual understanding. Meetings with local
leaders and collaborating organizations in the area were organized, followed by on-site research activities
to survey and verify community data. Community assemblies were conducted to clarify the research
objectives to the target group within the community. This research aimed to study the community context,
the elderly individuals, the prevailing issues, the needs of the elderly, and the community-driven factors
influencing elderly care. This process had undergone tests for accuracy and reliability, enabling its

application to the designated sample group for questionnaire responses, totaling 216 individuals.
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1.3 Research Tools

In this study, the researchers employed the following research tools.

1. Computer Software: R Program (2008) was utilized for data simulation using the Monte Carlo
technique, with 10,000 iterations.

2. Questionnaire, the questionnaire was developed based on the study's theoretical framework and
related literature. The objectives were to investigate the development of the quality of life for the elderly
through the collaborative online elderly system involving families and community participation in Maha
Sarakham Province. The research instrument was a questionnaire. The content validity was carried out by
the three experts examining item-objective congruence or IOC (Identified as 0.83, I0C = 0.69 — 1.00). After
a tryout for reliability by 30 undergraduates, who are not samples, alpha’s Coefficient was 0.899.

3. Online Elderly System, tools for Creating a Model were used to support decision-making and the
process of creating an online elderly system after identifying the problems. The study explored the
feasibility of the system to be developed. The system would take the form of a mobile application and a
web application. The mobile application would be interconnected with the web application. The mobile
application would operate on users' mobile devices that they carry with them at all times. This mobile
application would be linked to the data mining system supporting decision-making, transferring data from
the users' mobile application to the web application. The web application's role would be to gather various
user data and present it in the form of tables, graphs, etc. As for hardware, a computer with an Intel Core™
i3 CPU, 4 GB RAM, and a 500 GB hard disk was used for development. Additionally, a mobile phone with
Android version 4.00 and above was used. The tools chosen for system development were based on the

analysis and design of the system.

1.4 Development of elderly health indicators using fuzzy logic model

Fuzzy logic is a set of multiple-valued logics, which means there are more than two true values.
It has variables which approximates the value between 0 and 1 based on reasoning. The term "fuzzy logic"
was introduced by Lotfi A. Zadeh in 1965. Many difficulties realized frequently like uncertainty and
vagueness during image analysis. These can be simplified by using fuzzy mathematical morphology. The
researchers were aware of the necessity to develop health indicators for the elderly using a probabilistic
model, as the health assessment system for the elderly can be effectively implemented across all regions.
This enables the determination of their health status levels and risk-prone behaviors, offering guidance for
proper health management. This is crucial for promoting and sustaining the well-being of the elderly in the
future. This process leads to strategies for enhancing health and fostering a comprehensive reform of the
healthcare system. To ensure the well-being of the elderly, it is crucial to be aware of their health status
and risk-prone behaviors, taking into account the overall dimensions of physical, mental, social, and
spiritual health. Creating these measurement parameters involves defining indicators, but assessing health
status levels and risk behaviors is intricate due to the uncertain and non-specific nature of data. There are

no clear-cut criteria to precisely measure whether a level is low or high. Therefore, the researchers turned
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to the principles of Fuzzy Logic, introduced by Lotfi A. Zadeh in 1965, which originated from Fuzzy Sets,
encompassing sets with vague or overlapping boundaries. Fuzzy Logic serves as a tool to make decisions
under data uncertainty, providing criteria and reliability. Several studies have applied Fuzzy Logic in the
medical and health fields, such as Pytel et al.'s (2016) development of a neural network to assess the risk
of high blood pressure, and Pancardo et al.'s (2018) presentation of the Rating of Perceived Exertion (RPE)
method for exercise assessment, utilizing heart rate using Fuzzy Logic. These findings are significant in
helping individuals control their exertion levels during physical activities. Creating a comprehensive
conceptual framework for the development of indicators for the health of the elderly, the variables used
in the study include four main variables, namely: Healthy behavior; Disease; Environmental quality;
Relationships with family and community. The process of developing this model consists of four steps as
follows.

The first step is to transform crisp inputs into fuzzy variables through a process called fuzzification
using membership functions. The number and types of membership functions are created based on
statistical data. In this study, triangular membership functions are used to describe input and output

variables.

The second step is the creation of a fuzzy rule base using historical data for all parameters and
fuzzy operators. The historical data is collected from each meteorological station, and fuzzy operators AND

and OR are used to combine input variables.

The third step involves using membership functions and rule bases for inference. This step is
performed by taking a fuzzy set of outputs when each input data is received. Then, the output membership

functions of each rule are combined to produce one fuzzy set, known as the aggregation process.

In the fourth step, the defuzzification process converts the fuzzy set of the output into a single
value. The most commonly encountered defuzzification method is the 'centroid' method, which returns
the area under the curve. The following diagram illustrates the logical steps of the prediction envelopment

process.

In this research, letters will be used to represent the levels of each variable. All fuzzy sets will
cover the range of changes necessary for the variable of interest. The study of membership levels (0-1) for
inputting actual data values (e.g., environmental quality) is particularly crucial. Fuzzy sets (e.g., high) will be
obtained from the operation of members. The conversion of input data values into membership levels of
fuzzy sets is called fuzzification of the variables. The language is a categorization of parameters into each
level. Functions are defined for each variable's members. All parameters used in this system are divided

into levels as follows.
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Table 1: levels of variables used in the study

Order Parameters Letters to represent the levels of variables
1 Healthy behavior Very high R, High R, Medium R, Low R, Very low R
2 Disease Very high E, High E, Medium E, Low E, Very low E
3 Environmental quality Very high C, High C, Medium C, Low C, Very low C
4 Relationship with family Very high S, High S, Medium S, Low S, Very low S
and community

"VL" if 0.0 <var(x)<0.3
"L if 0.0<var(x)<0.4
Var (x) = var(x) =4"M" if 0.3<var(x)<0.7
"H" if 0.4<var(x)<0.8
"VH" if 0.7 <var(x)<1.0

Let us consider a group of N students, N 2 2 while modeling a process in a classroom. Denote
by A,1=12,3, the stages of understanding the problem, devising a plan, solution and validation of the

model respectively, and by @,b,c,d, and e the linguistic labels of negligible, low, intermediate, high and
complete success respectively of a student in each of the A'S. Set U :{a,b,c,d,e} and
N, Ny, Ni., Ny, N, denote the number of students that respectively achieved negligible, low,
intermediate, high and complete success at state A, (i =1,2,3,4). We shall represent the A'S as fuzzy
sets in U. The membership functions Hy for each X in U can be defined as follows (Zadeh, 1965;

Voskoglou, 2011).

0, if 0<n, <2
5

025, if M<n, <2

5 5

2N 3n
z)=4050, if —<n <—
#y (2) 5 5
0.75, if L nid§4—n

5 5

1 if an . n, <n

5

(1)
Then we can write AZ{(Z,,U,A1 (Z))ZZ eU},i=1,2,3. The stages of analysis and

implementation as fuzzy sets in U can be represented of our fuzzy model technically much more
complicated. A general technique was applied frequently during the modeling process of a real-world
problem by eliminating the variables of the real system. This assumed real system helps towards the

formulation of the problem in a form ready for mathematical treatment (Voskoglou, 2007).



\Ks_. andﬁfj\]'ffgir] Health Science Technology

| 71

ocial Innovation and Technology fo
Sustainable Community Bevelo

1.5 Evaluation of Health Behaviors in the Elderly Using the Nakagami Distribution

The objective of this part was to assess the confidence interval of health behaviors in the elderly
using the Nakagami distribution. The estimation methods employed are the Maximum Likelihood (ML)
method, the Method of Moment Estimator (ME), and the Bayesian method. The criteria for consideration
are the joint probability coverage and the average length of confidence intervals. Sample sizes of 10, 25,
50, 100, 500, and 1000 are used, with confidence levels of 0.95 and 0.99. The study is conducted through
Monte Carlo simulation with 10,000 iterations. When the shape parameter varies at 0.5, 1, 1.5, 2, 2.5, 5, 10,
and 30, and the scale parameter is fixed at 1, the maximum joint probability coverage and the narrowest
average interval width are determined. Additionally, the health behavior data of 216 elderly individuals
from Tambon Kaeng Leung Chan, Mueang District, Maha Sarakham Province, are applied to the Nakagami
distribution. The performance of each method is assessed by simulation in terms of the coverage

probabilities and average widths by the Monte Carlo simulation.

Results

The researchers became aware of the necessity to develop an elderly care system and health-
promoting behaviors for the elderly. This involved fostering inclusive participation from families and
communities. Integrating younger individuals and family members into the elderly care system promoted
learning and participation in health care practices. When these individuals returned home, they could then
take care of the elderly within their families. This approach increased knowledge about elderly care, which,
in turn, prepared individuals for their own aging process. They could then take care of themselves and pass
on their knowledge to others in the family. This knowledge-sharing was aimed at comprehensive care for
both the general population and the elderly, preventing chronic illnesses and extending the period of good
health. It also reduced the burden on healthcare providers and allocated resources more efficiently. Elderly
individuals, feeling a sense of self-worth, contributed to an improved quality of life, thus reducing the strain
on caregivers and the need for budget allocation for health promotion and disease prevention. The elderly
care and health-promoting behavior system included components such as gathering information on the
elderly, identifying their needs, providing health advice in various aspects, and recognizing different health
levels. The emphasis was on holistic care to maintain the balance of physical, mental, emotional, social,
and spiritual well-being. This approach enabled individuals to perform their roles efficiently, leading to a
comprehensive state of well-being. Consequently, it was crucial to promote good health, as everyone
desired it. However, illnesses often resulted from elderly individuals' behaviors that impacted their health.
Therefore, it was essential to encourage health-promoting behaviors, which were actions individuals took
to maintain good health, achieve personal success, and experience fulfillment in life. Through research,
analysts could analyze data on elderly care and health-promoting behaviors among the elderly.

To illustrate the computation of the elderly's health status using a model proposed in this article,

we use the data of observations for precipitation in Maha Sarakham, Thailand. The 1,505 elderlies were
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selected. The data showed appropriateness for the Lomax distribution. Based on the basic data of 1,505

elderlies people in Maha Sarakham Province, general information can be summarized as Table 2.

Table 2: Numbers and percentages of the elderly by gender and the presence of underlying diseases

Details frequency Percentages
Sex Male 620 41.20
Total 1,505 100.00
Medical condition Yes 642 42.70
Total 1,505 100.00

Based on the study of the health status for the elderly using a proposed model, the input variables used
in the study consisted of 4 variables, namely, healthy behavior, disease, environmental quality, and
relationship with family and community. The results of the analysis of the elderly quality level in each

aspect were shown in Table 3.

Table 3: Percentage of the health status for the elderly using an proposed model

Very Very
Variables High Medium Low
High low
Healthy behavior 3.79 5.05 29.57 38.41 23.19
Disease 15.35 37.34 32.49 12.16 2.66
Environmental quality 6.51 23.99 31.10 20.73 17.67
Relationship with family and community 9.04 14.02 29.77 23.72 23.46
Gross health 8.67 20.10 30.73 23.76 16.75

From Table 3, when considering the level of health status of the elderly considering the input
variables, the variables must be considered in two parts: positive variables which consist of healthy behavior
environmental quality and family and community relations and the negative variable was disease incidence.
When analyzing the level of health status of the elderly, the aggregates must be adjusted to be in the same
standard. The results of the analysis of each input variable revealed that most of the elderly's health
behaviors were at a low level which accounted for 38.41 percent. The disease incidence of the elderly was
at a high level which accounted for 37.34%. The quality of the environment in which the elderly lived was
at a moderate level which accounted for 31.10 percent, and the relationship with family and community
of the elderly was at a high level which accounting for 29.77%. The overall health of most elderly people
was at a moderate level which accounted for 30.73 percent.

The researchers tested hypotheses regarding the differences to compare the quality of life among
the elderly, classified according to independent personal factors. They examined the differences between

the means of two independent populations using the t-test and tested the differences in mean scores
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among more than two groups in comparing multiple group means using the One Way Analysis of Variance
(ANOVA). The t-test was employed to examine differences between the means of two independent
populations, while the F-test was used in the One Way ANOVA to assess the overall difference in means.
When significant differences were observed in some pairs or, in other words, when the null hypothesis was
rejected, the researchers conducted pairwise comparisons using Scheffe's Method and the Least Significant
Difference’s Method (LSD) to further analyze the specific group differences. In summary, the research
involved statistical testing to investigate differences in the quality of life among the elderly based on various
independent personal factors. The t-test and One Way ANOVA were employed for comparisons, and
additional pairwise comparisons were conducted using Scheffe's Method and LSD when significant

differences were detected.

Table 4: Comparing the quality of life of the elderly, categorized by gender

Variable X S.D. t P-Value
Male 4.193 0.455
Sex 0.831 0.407
Female 4.138 0.487

* There was a statistically significant level at the 0.05.
From Table 4, it was found that the hypothesis test regarding the quality of life of the elderly,
categorized by gender, revealed that there was no significant difference in the quality of life between males

and females, or the difference was statistically insignificant at the 0.05 level.

Table 5: Comparing the quality of life of the elderly, categorized by living arrangement

Variable X S.D. { P-Value
Living alone 3971 0.344
Having a caregiver -2.259 0.034*
Living with others 4.174 0.482

* There was a statistically significant level at the 0.05.

From Table 5, it was found that the hypothesis test regarding the quality of life of the elderly,
categorized by living arrangement, revealed that there was a statistically significant difference in the quality

of life between those living alone and those living with others at the 0.05 level.
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Source of Sum of Mean
Variable df F P-Value
Variance Squares Square
Between groups 9.046 a4 2.261 12.096 0.000**
Health level Within group 39.448 211 0.187
Total 48.493 215

** * There was a statistically significant level at the 0.01.

Table 6, comparing the quality of life of the elderly based on health levels, showed that there was

a statistically significant difference in the quality of life among different health levels at the 0.01 level.

Pairwise comparisons indicated that the quality of life for those with excellent health was significantly

different from those with good health, fair health, and poor health, with statistical significance at the 0.01

level. Therefore, the health of the elderly significantly affected their quality of life.

The simulation studies are carried out to evaluate coverage probabilities and average lengths of

each confidence interval. The nominal values of 0.90 and 0.95 are calculated based on 10,000 replications

and for the proposed method. All computer simulations, in variety of parameters, are studied by using

written functions in R statistical programming environment (R Development Core Team, 2021). In this part,

the simulations of confidence intervals of the elderly's health status based on statistical models under the

discrete alpha power inverse Lomax distribution using a model proposed can be shown as Table 7-8.

Table 7: Interval estimations (Lower bound, Upper bound) of health status at the 0.95 nominal level

Variables

Parameters

o

9

P

Health status

Healthy behavior

(0.138, 0.203)

(1.118, 1.314)

(7.812, 8.856)

2.841

Disease

(0.139, 0.205)

(1.145, 1.331)

(7.726, 8.246)

4.374

Environmental quality

(0.140, 0.205)

(1.316, 1.532)

(4.362, 4.757)

3.799

Relationship with family and community

(0.159, 0.185)

(1.319, 1.391)

(7.661, 8.235)

3.237

Gross health

(0.139, 0.205)

(1.661, 1.831)

(7.566, 8.331)

3.543

Table 8: Interval estimations (Lower bound, Upper bound) of health status at the 0.99 nominal level

Parameters
Variables Health status
a 9 P
Healthy behavior (0.113, 0.256) (1.0238, 1.354) (7.984, 8.954) 2.957
Disease (0.101, 0.245) (1.245, 1.345) (7.659, 8.945) 4.462
Environmental quality (0.127, 0.276) (1.267, 1.637) (4.147, 4.875) 3.892
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Relationship with family and (0.123, 0.193) (1.265, 1.410) (7.443, 8.654) 3.476

Gross health (0.116, 0.273) (1.534, 1.879) (7.371, 8.712) 3.725

These results are presented in Table 7-8 clearly show that the 99% confidence interval for
parameters are wider width with 95% confidence interval. Moreover, Health statuses of all variables of the
0.99 nominal level is higher than those the 0.95 nominal level. The result of the analysis of health status for
the 0.95 nominal level is equal to 3.543. It means that that the overall health of the elderly was at quite
high level. At the 0.99 nominal level, elderly’s health status is equal to 3.725. It means that that the overall
health of the elderly was at a high level.

The development of data mining systems and online systems for supporting decision-making for the
elderly has been carried out through the process of analysis, design, and system development. The system's
functionality has been tested, and at this stage, the research results are presented to achieve the research
objectives. The research results are divided into three parts as follows: the development of data mining and
online systems for the elderly, the evaluation of the quality of data mining and online systems for the
elderly, and the evaluation of satisfaction with data mining and online systems for the elderly.

In the development of data mining and online systems for the elderly, a part of the application on

mobile devices has been developed. When evaluating the quality of the data mining and online systems, it

was found that the overall assessment of the application by experts was at a high level (X= 4.04, SD. =

0.70). Considering the aspects with the highest quality assessment, it was found that meeting user

requirements was the highest (X=4.16, S.D. = 0.79). Recommendations from experts suggest that in system
development, the application should be developed to support other operating systems, such as iOS and
Windows Phone, to cater to users of all groups.

Regarding the evaluation of satisfaction with the online systems for the elderly on mobile devices,
the sample group consisted of elderly individuals participating in the project. Practical training activities were
organized to transfer technology to the local community under the project mechanism to drive the
development of the quality of life for the elderly. The evaluation was conducted with 55 participants in the
Nong Uam village, Natsinon sub-district, Kantarawichai district, Maha Sarakham province. The results of the

satisfaction evaluation of the health promotion system on mobile devices showed an overall satisfaction at

a high level ( X = 431, SD. = 0.68). Considering specific findings, the highest-rated item was the
appropriateness of the guidebook in using the online system. It was found that the system serves as an aid
for maintaining personal health, promoting health, preventing illnesses among the elderly, and providing
guidance on health care. Social support from close individuals and assistance in promoting the health of the
elderly in terms of personal relationships were received. Additionally, there was an exchange of various ideas
that helped promote the use of self-care abilities in line with the concept of the Pender model (United

Nations, 2007), stating that social support contributes to enhancing
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Discussion

The researcher presented several key points in the findings as follows. The majority of the elderly
exhibited low levels of healthy behaviors. This suggests that there may be challenges or factors influencing
the adoption of health-promoting behaviors among the elderly population. A significant portion of the
elderly experienced a high occurrence of diseases. This finding implies that there might be a need for
targeted health interventions or preventive measures to address the prevalent health issues in this
demographic. The environmental quality of the living conditions for the elderly was predominantly at a
moderate level. This indicates a middle-ground assessment of the living conditions, suggesting potential
areas for improvement or modification to enhance the overall quality of life for the elderly. The study likely
explored the quality of relationships with family and community, but the specific details are not provided.
Understanding the dynamics and satisfaction levels in these relationships is crucial for comprehending the
social support network available to the elderly. The researcher referenced the work of Thomopoulou, |.,
Thomopoulou, D., and Koutsouki, D. (2010), indicating an alignment with previous research on the quality
of life among the elderly. This suggests a contextualization of the current findings within a broader academic
and research landscape. The study's objective to examine variations in the quality of life among the elderly,
classified by age groups, highlights the importance of considering different age cohorts. This approach
recognizes that the needs and challenges of the elderly may vary across different stages of aging. Overall,
these key points provide insights into the health behaviors, disease prevalence, living conditions, and social
relationships of the elderly population, contributing valuable information for further research and potential
interventions to enhance the well-being of this demographic. When the online system for the elderly was
used, it functioned as a supportive tool for individuals to maintain their health, promote well-being, and
prevent illnesses among the elderly. The system played a role in health assessments and provided gsuidance
on health care. Social support from close individuals and assistance in promoting the health of the elderly
were received. There was a promotion of interpersonal relationships, and there were exchanges of diverse
ideas, all contributing to the enhancement of self-care abilities. This aligns with the concept of the Pender
model (United Nations, 2019), which emphasizes that social support aids in the promotion of the use of

personal abilities in self-care.
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Abstract

In this research work, erythromycin (EM)-loaded poly (vinyl alcohol)/chitosan/collagen (PVA/CS/CG)
nanofibers were fabricated by electrospinning technique. The mixtures of PVA/CS/CG solutions were
prepared at various weight ratios of 6/3/1, 6/2/2, 6/1/3, 7/2/1, 7/1.5/1.5, and 7/1/2. EM, an antibiotic drug,
was added to the polymer solutions at 0.1% w/w. The viscosity and electrical conductivity of the as-
prepared solutions were measured. The electrospun PVA/CS/CG-EM fibers were crosslinked using a
glutaraldehyde vapor treatment at either 12 or 24 hours. The average fiber diameters of the PVA/CS/CG-EM
fibers before and after crosslinking, as measured from the images of a scanning electron microscope (SEM),
were in the range of 157-228 nm. With increasing CG contents, the viscosity of the solution decreased, and
the electrical conductivity increased, resulting in a decrease in fiber diameters. In order to investigate the
potential for use in wound healing applications, the antibacterial activity of the electrospun PVA/CS/CG-EM
fibers were evaluated by an agar disc method against Staphylococcus aureus (S. aureus) and Escherichia
coli (E. coli). All types of fiber mats (PVA/CS/CG-EM 6/3/1, 6/1/3, 7/2/1, and 7/1/2) exhibited large inhibition
zones for both bacteria, especially S. aureus, determining their potential for use as wound dressings.

Keywords: Poly (vinyl alcohol), Chitosan, Collagen, Electrospinning

Introduction

Electrospinning technique is a simple and efficient technique which is used to fabricate polymer
solutions with fiber diameters ranging from nanometers to micrometers. The fibers have unique properties
such as high surface area to volume ratio, high porosity with various pore sizes. However, the diameter and
morphology of the fiber depends on a number of parameters, for example, the concentration of the
polymer solution, viscosity of solutions, electrical conductivity of solution, the type of solvent, the humidity,
and the applied potential. Currently, there are various applications of fibers that are widely utilized in
filtration, protective clothing, tissue engineering scaffolds, drug delivery systems, and wound dressings

(Huang et al., 2003). Numerous studies investigated the factors influencing the use of electrospun nanofiber
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mats as wound dressings. There are many kinds of wound dressings, including hydrogels, films, gauze, foams,
and electrospun nanofiber mats.

In this work, erythromycin (EM)-loaded poly (vinyl alcohol)/chitosan/collagen (PVA/CS/CG)
nanofibers were fabricated by electrospinning technigue. Poly (vinyl alcohol) (PVA) is one of the suitable
synthetic polymers for the biomedical field being water-soluble, non-toxic, biocompatible, and
biodegradable polymer (Jia et al, 2007). The quality of chitosan (CS) includes antibacterial activity,
nontoxicity, biocompatibility, and biodegradability (Cui et al.,, 2018). Moreover, collagen (CG) has been
shown to be biocompatible and has a variety of uses in tissue engineering and drug delivery (Ottania V et
al., 2001). The combination of PVA, CS, and CG is an interesting material to fabricate into electrospun fibers
for use as wound dressings due to their biocompatibility, non-toxicity, and availability. Furthermore, the
antibacterial activity of wound dressings can be enhanced by encapsulating antibiotic drug. Erythromycin
(EM) exhibits antibacterial properties against both gram-positive and gram-negative bacteria which was
chosen to use in this work. The purpose of this study is to fabricate the electrospun EM-loaded PVA/CS/CG
fibers and to determine the effect of the ratio of polymer solution on the diameter and morphology of

fibers and study the potential for use as wound dressings.

1. Research Objectives
1.1 To fabricate nanofiber mats of poly (vinyl alcohol) (PVA), chitosan (CS), collagen (CG), and
erythromycin (EM) via the electrospinning technique.
1.2 To study the effects of PVA/CS/CG ratio and EM loading on the diameter and morphology of
PVA/CS/CG and PVA/CS/CG-EM fibers.
1.3 To investigate the potential of the electrospun nanofiber mats of PVA/CS/CG-EM for use as

wound dressings.

2. Literature review

Hassan et al,, (2019) fabricated poly (vinyl alcohol), chitosan and starch by electrospinning and
crosslinked with glutaraldehyde to enhance water resistance and to achieve an appropriate biodegradation
rate. The morphology of fibers which characterized by SEM and AFM, revealed that the fibers exhibited a
uniform and non-bead structure. The structural properties which were characterized using FT-IR technique
revealed that the wound dressing exhibited suitable properties as it possessed a porous structure, allowing
for water vapor permeability, efficient absorption, and retention of exudate. The research demonstrated
the ability to protect wounds from external force and found that the wound dressing exhibited antibacterial
properties against both gram-positive and gram-negative bacteria.

Zhang et al,, (2016) focused on the formulation of electrospun nanofiber mats of collagen and
poly (vinyl alcohol) loaded with salicylic acid (COL/PVA-SA) for use as a drug delivery system. The
electrospun fibers were crosslinked using UV radiation at different times and glutaraldehyde vapor to reduce

excessive drug (salicylic acid) release and decrease damage of morphology when the nanofibers were in
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water environment. In the cross-linking process, the morphological characteristics of the electrospun
COL/PVA-SA nanofibers were retained and drug release from the COL/PVA-SA nanofibers can be effectively
controlled by the crosslinking time using UV radiation for a duration of 4-8 hours.

In addition, Behzad et al., (2019) produced the electrospun nanofibers of poly (vinyl alcohol),
carboxymethyl cellulose, and zinc oxide nanoparticles. The research revealed that the addition of zinc
oxide nanoparticles and erythromycin into the fiber affected the average diameter of fibers. Moreover, the
nanofiber exhibited antibacterial efficacy which was observed to inhibit both gram-positive and gram-
negative bacteria. The release of the erythromycin from the nanofibers increased slowly in which the
sustained release was achieved.

In this work, erythromycin (EM)-loaded poly (vinyl alcohol)/chitosan/collagen (PVA/CS/CG)
nanofibers were fabricated by electrospinning technique. The effect of blending ratio on the morphology
and fiber diameters was investigated. The antibacterial property of the obtained electrospun fibers was also

studied to evaluate the potential for use as wound dressings.

Research Methodology
1. Materials

Poly (vinyl alcohol) (PVA, degree of hydrolysis: 95.5-96.5%, MW: 85,000-124,000 ¢/mol), chitosan (CS,
MW: 600,000-800,000 ¢/mol), erythromycin (EM, 98%) and glutaraldehyde (GTA, 25% solution in H,O) were
purchased from Acros Organics (USA). Collagen (CG, liquid) was obtained from Chemipan Corporation (THA).
All chemicals were analytical grade.
2. Preparation of solutions

A 10% (w/v) PVA solution was prepared by dissolving PVA powder in distilled water at 80°C under
constant stirring for 4 hours. CS solution of 1% (w/v) was dissolved in 0.1 M acetic acid at 45°C and stirring
for 30 minutes. The mixtures of PVA, CS, and CG at different ratios were prepared as shown in Table 1. For
the drug-loaded polymer solutions, EM was added into each of the abovementioned solutions at 0.1%

(w/w). The solutions were stirred until homogeneous solutions were obtained.

Table 1: The amounts of each composition to prepare 100 g of polymer blends

Weight ratio (Wt%)
Sample Sample code Poly (vinyl
Collagen Chitosan Erythromycin
alcohol)
PVA/CS/CG 6/3/1 A 60 30 10 -
PVA/CS/CG 6/2/2 B 60 20 20 -
PVA/CS/CG 6/1/3 C 60 10 30 -
PVA/CS/CG 7/2/1 D 70 20 10 -
PVA/CS/CG 7/1.5/1.5 E 70 15 15 -
PVA/CS/CG 7/1/2 F 70 10 20 -
PVA/CS/CG - EM 6/3/1 G 60 30 10 0.1
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PVA/CS/CG - EM 6/2/2 H 60 20 20 0.1
PVA/CS/CG - EM 6/1/3 I 60 10 30 0.1
PVA/CS/CG - EM 7/2/1 J 70 20 10 0.1
PVA/CS/CG - EM 7/1.5/1.5 K 70 15 15 0.1
PVA/CS/CG - EM 7/1/2 L 70 10 20 0.1

3. Characterization of solutions

The viscosities of polymer solutions were measured by using a Cannon-Fenske Routine viscometer
(size number: 450 with a constant kinetic viscosity of 2.351 cSt/s at 40°C). The conductivities of solutions
were determined by a Lutron CD-4318SD conductivity meter at 25°C. Triplicate measurements of viscosity
and conductivity were performed, and the average and standard deviation values were calculated.
4. Electrospinning process

The polymer solution was poured into a plastic syringe connected to a stainless-steel needle with
a diameter of 0.91 mm. used as a nozzle. A rotating collector with a width and diameter of 25 and 7.6 cm,
respectively, was covered with aluminum foil. The distance between the nozzle and collector was 15 cm.
Electrospinning was carried out using an applied voltage of 20 kV at a room temperature. The feed rate of
solution was controlled at approximately 0.5 mL/h via a syringe pump. The electrospun nanofiber mats
were collected for 10 hours.
5. Cross-linking of the electrospun fiber mats

Cross-linking of the electrospun nanofibers mats were carried out using glutaraldehyde (GTA) vapor
treatment. The fresh electrospun fiber mats were placed in a closed container saturated with GTA vapor
by placing a cup of 25% GTA in water in a container, at 40°C for either 12 or 24 hours. The cross-linked
fibers were left in a hood for 1 hour to allow complete evaporation of the remaining GTA from the fiber
mats.
6. Morphological characterization

The morphology of the nanofiber mats before and after crosslinking was observed using a JSM-
5410LV JEOL scanning electron microscope (SEM). The samples were coated with a thin layer of gold using
a Polaron SC7640 coater. The diameters of nanofiber segments were measured using ImageJ software. The
average diameter of the sample and the standard deviation were calculated from at least 100
measurements.
7. Antibacterial activity testing

Antibacterial activities of electrospun nanofiber mats against Staphylococcus aureus (ATCC 25,923)
and Escherichia coli (ATCC 25,922) were evaluated by the agar disc diffusion method. The fiber mat, with a
size of 50 x 50 mm?, was placed in an agar containing bacteria. The filter papers saturated with either
distilled water or ethanol were used as a negative and a positive control, respectively. The agar disc was
incubated at 37°C for 18 hours. The length of the inhibition zone was measured from the edge of the

sample to the end of the clear zone using the ImageJ software.
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Results

The polymer solutions composing of PVA, CS, and CG either without or with EM loading were
prepared at various weight ratios as shown in Table 1. The viscosity and electrical conductivity of the as-
prepared solutions were measured and presented in Table 2. The morphology of the obtained electrospun
PVA/CS/CG and PVA/CS/CG-EM fibers at different ratios of compositions before crosslinking was observed
by SEM. The SEM images of these electrospun fibers are presented in Figure 1. All types of the electrospun
PVA/CS/CG fibers (i.e., 6/3/1, 6/2/2, 6/1/3, 7/2/1, 7/1.5/1.5, and 7/1/2), PVA/CS/CG-EM 7/2/1, 7/1.5/1.5, and
7/1/2 had smooth surface without presence of bead. However, beaded fibers were obtained for the

PVA/CS/CG and PVA/CS/CG - EM of 6/3/1, 6/2/2, and 6/1/3.

Figure 1: SEM images of the electrospun nanofibers of PVA/CS/CG at different ratios of (A) 6/3/1, (B) 6/2/2,
(Q) 6/1/3, (D) 7/2/1, (E) 7/1.5/1.5, (F) 7/1/2, and PVA/CS/CG-EM at (G) 6/3/1, (H) 6/2/2, (1) 6/1/3, (J) 7/2/1, (K)
7/1.5/1.5 and (L) 7/1/2 before crosslinking (a scale bar of 5 um)

1. Effect of electrical conductivity of solution

For the electrospun PVA/CS/CG fibers, the electrical conductivities of each solution were
comparable and were in the range of 0.700 - 0.783 mS/cm. For the electrospun PVA/CS/CG - EM fibers, the
electrical conductivities of each solution were also comparable and were in the range of 0.753 - 0.820
mS/cm. It was found that the electrical conductivities of the solutions with EM loading were greater than
those without EM loading. Wang et al., (2007) revealed the same observation with these findings that the
inclusion of EM in the solution of hydroxypropyl methylcellulose phthalate resulted in an increase in the
conductivity of the solution and therefore improved the electrospinning process. The higher electrical
conductivity leads to a higher electrostatic force during the electrospinning process and could increase the
mass flow of polymer jets, resulting in larger fiber diameters (164 — 218 nm) compared to those without EM
(157 - 169 nm).
2. Effect of the viscosity of solution

Not only the electrical conductivity, but the viscosity of the solution was also one of the important
parameters affecting the size of the fibers. Comparing PVA/CS/CG 6/3/1, PVA/CS/CG 6/2/2 and PVA/CS/CG

6/1/3, the viscosity of the solution decreased from 71.4 to 45.3 ¢St with increasing CG content, resulting in
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a decrease in fiber diameters from 164 to 157 nm (see Table 2). In a similar manner, for PVA/CS/CG 7/2/1,
PVA/CS/CG 7/1.5/1.5 and PVA/CS/CG 7/1/2, the increasing CG content resulted in a decrease in the viscosity
of the solution from 93.0 to 84.0 ¢St and fiber diameters from 169 to 166 nm. The smaller viscoelastic force
due to the smaller solution’s viscosity leads to less capacity for the charged jet to tolerate the stretching
from the electrostatic and Coulombic repulsion forces, resulting in a decreased fiber diameter (Okutan et
al., 2014). In the case of the electrospun PVA/CS/CG - EM fibers, the effect of the solution's viscosity on the
size of the fibers was also observed to follow the same trend. On the other hand, the increasing of CS
content led to increasing of the solution’s viscosity and therefore increasing of fiber diameters. The ratio of
PVA also affected the viscosity of solution. The viscosities of PVA/CS/CG 7/2/1, 7/1.5/1.5, and 7/1/2 were in
a range of 84.0 — 93.0 cSt which were higher than those of the PVA/CS/CG 6/3/1, 6/2/2, and 6/1/3 (45.3 -
71.4 cSt). For the EM-loaded solution, the same trend was observed. The viscosities of PVA/CS/CG - EM
7/2/1, 7/1.5/1.5, and 7/1/2 were in a range of 84.9 - 102 cSt which were higher than the PVA/CS/CG - EM
6/3/1,6/2/2, and 6/1/3 (48.3 — 73.6 cSt). As a result of higher viscosity, the average fiber diameters increased

according to the higher viscoelastic force as mentioned above.

Table 2: Viscosity and electrical conductivity of the polymer solutions and the average fiber diameters of

the electrospun fibers

Sample Viscosity Conductivity Average fiber
Sample
code (cSt) (mS/cm) diameter (nm)
PVA/CS/CG 6/3/1 A 714+ 1.1 0.747 + 0.006 164 + 53

PVA/CS/CG 6/2/2 59.1+ 1.4 0.757 = 0.025 160 + 49

B

PVA/CS/CG 6/1/3 C 453 +0.9 0.783 + 0.015 157 + 57
D
E

PVA/CS/CG 7/2/1 93.0 +0.7 0.730 = 0.010 169 + 50

PVA/CS/CG 7/1.5/1.5

89.3+0.3 0.703 + 0.021 167 + 105

Table 3: Viscosity and electrical conductivity of the polymer solutions and the average

fiber diameters of the electrospun fibers

PVA/CS/CG 7/1/2 F 84.0 + 2.0 0.700 + 0.010 166 + 32
PVA/CS/CG - EM 6/3/1 G 73.6 +0.2 0.790 = 0.010 176 + 86
PVA/CS/CG - EM 6/2/2 H 61.0+ 1.7 0.813 = 0.006 171 + 57
PVA/CS/CG - EM 6/1/3 I 483 + 0.4 0.820 + 0.020 164 + 55
PVA/CS/CG - EM 7/2/1 J 102 + 0.2 0.753 = 0.015 218 + 80
PVA/CS/CG - EM 7/1.5/1.5 K 94.6 + 0.9 0.757 £ 0.021 204 + 51
PVA/CS/CG - EM 7/1/2 L 84.9 + 0.6 0.760 = 0.010 196 + 51

3. Cross-linking of the electrospun fibers
The mechanical characteristics of the materials are also significant for applications such as wound
dressing. Crosslinking of polymer matrix molecules is usually carried out to enhance a material's mechanical

qualities and improve wet resistance. Among various methods and types of crosslinking agents, GTA is widely
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used to crosslink PVA due to its inexpensiveness and availability. Numbers of successful crosslinking of PVA
using GTA were revealed. Instead of a direct immersion of samples in GTA, a vapor treatment method was
chosen in order to minimize the remaining amounts of GTA that might cause toxicity. For further study, only
the electrospun PVA/CS/CG - EM 6/3/1, 6/1/3, 7/2/1, and 7/1/2 were chosen according to the significant
difference in the ratio of CS and CG and difference in the fiber diameters. The electrospun PVA/CS/CG - EM
fibers were crosslinked using GTA vapor at 40°C at 12 or 24 hours. Table 3 displays the SEM images of the
crosslinked PVA/CS/CG — EM fibers and average fiber diameters of the crosslinked PVA/CS/CG — EM 6/3/1,
6/1/3,7/2/1,and 7/1/2 at 12 and 24 hours. The electrospun fibers fused together with junction spots, resulting
in a slight increase in fiber diameters. The average fiber diameters of the PVA/CS/CG - EM fibers before
crosslinking, as measured from the scanning electron microscope (SEM), were in a range of 164-218 nm,
whereas those after crosslinking were slightly larger (179-228 nm). The electrospun fibers that had been
crosslinked with GTA for 24 hours retained mechanical qualities and were more water resistant than the fibers

that had been crosslinked with GTA for 12 hours.

Table 4: SEM images and average diameter of the electrospun fiber crosslinked with GTA

Cross-linking time PVA/CS/CG-EM | PVA/CS/CG-EM | PVA/CS/CG-EM | PVA/CS/CG-EM
6/3/1 7/1/2
T T
Rk

Crosslinked with GTA \

HIND

for 12 hours

MANNA
203 + 82 nm
. NP

Average fiber diameter 179 + 31 nm

Crosslinked with GTA
for 24 hours

Average fiber diameter 182 + 40 nm 185 + 67 nm

217 + 64 nm 228 + 74 nm

4. Antibacterial activity

The antibacterial activities of the electrospun PVA/CS/CG-EM fibers 6/3/1, 6/1/3, 7/2/1, and 7/1/2
were evaluated by an agar disc method. Table 4 shows the lengths of inhibition zones observed for each
type of fiber mat. It was found that all types of electrospun PVA/CS/CG-EM fibers (i.e., 6/3/1, 6/1/3, 7/2/1,
and 7/1/2) exhibited the inhibition zone in both S. aureus and E. coli testing. Especially for S. aureus, all
types of electrospun PVA/CS/CG-EM fibers provided much larger inhibition zones compared to the positive
control. According to the excellent antibacterial properties of these electrospun fibers, they can be good

candidates for use as wound dressings.
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Table 5: Inhibition zone of the electrospun PVA/CS/CG - EM fibers, a negative control, and a positive

control against S. aureus and E. coli as determined by an agar disc method

Length of inhibition zone (mm)
Sample
S. aureus E. coli
PVA/CS/CG - EM 6/3/1 11.57 £ 0.67 4.74 + 0.68
PVA/CS/CG - EM 6/1/3 13.33 £ 0.28 1.97 + 0.55
PVA/CS/CG - EM 7/2/1 13.70 £ 0.53 3.75 + 0.36
PVA/CS/CG - EM 7/1/2 12.40 + 0.53 5.55 £ 0.36
Negative control (distilled water) 0.00 + 0.00 0.00 + 0.00
Positive control (ethanol) 217 +0.12 233 +0.17

The results of the abovementioned studies indicate the effects of several parameters, including
the PVA/CS/CG ratio, viscosity of solution, and electrical conductivity on the morphology and size of the
elctrospun fibers. Furthermore, it is also found that electrospun fiber is suitable for the making of an
effective antimicrobial wound dressings, as it has an excellent antibacterial property against both gram-

positive and gram-negative bacteria.

Discussion

In this study, erythromycin (EM)-loaded poly (vinyl alcohol)/chitosan/collagen (PVA/CS/CG)
nanofibers were fabricated by electrospinning technique. The average fiber diameters of the PVA/CS/CG-EM
fibers before and after crosslinking, were in the range of 157-228 nm. The increasing CG contents, the
viscosity of the solution decreased, and the electrical conductivity increased, resulting in a decrease in fiber
diameters. For the purpose of use in wound healing application, the antibacterial property is one of the
important characteristics. The use of PVA and CS as a matrix of hydrogels in wound dressings application
was revealed by several research. The electrospun CS/serecin/PVA fibers with addition of nano-silver
particles showed antibacterial activity against E. coli (Goudarzi et al., 2014). Wang et.al (2020) reported that
the electrospun CS/PVA fibers incorporated with Cu metal-organic framework exhibited excellent
antibacterial activity (99%) against S. aureus and E. coli. In this work, the antibacterial activity of the
PVA/CS/CG-EM electrospun fibers were evaluated by an agar disc method against S. aureus and E. coli. All
types of the fiber mats exhibited inhibition zones for both bacteria, especially S. aureus, determining their

potential for use as wound dressings.
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Abstract

Stunting in Indonesia has become a focus on current health issues. Impact Stunting
will disrupt children's growth and development. It is very dangerous for future generations.
Stunting in the region Pekalongan district is one of the areas where stunting is still occurring
attention of local government. Stunting can be prevented and also treated with the right
health steps, several steps can be taken carried out is physical activity and play exercise
stimulation, early stimulation in handling stunted children. This research aims to determine
growth and development disorders in children stunting, assessing motor and sensory activities
in stunted children can cause a decrease in physical activity. Design of this research in the
form of qualitative and experimental. Samples used in This study included children aged 25
- 59 months in the community health center area Karanganyar, Pekalongan Regency. The
samples taken in this study were 30 children according to categories included in the criteria
for stunting, where body weight is measured, height and age between 6 - 59 months.
Interventions are provided in the form of physical activity, play exercise and stimulation then
measured again changes in body weight, height and motor development with GMFCS before
intervention and after intervention. The intervention provided is in the form of physical activity
in the form of simple physical activities such as jumping, clapping, running and walk. The
stimulation provided is in the form of an expression massage for stimulates sensory and
relaxation in children. The results of the research after the physiotherapy intervention were
carried out, there were results significant with a P value <0.05, this is indicated by an increase
in The child's body weight is an indicator that there is an increase in intake The food provided

can reduce the criteria for stunting children.

KeyWords: Stunting, Physical activity, Play exercise, Stimulation
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Introduction

The incidence of stunting or what is often called short children is one of the nutritional problems
experienced in the world today. The data recorded by Joint Child Malnutrition Eltimates, in 2017 it was
22.2% or around 150.8 million children in the world experience stunting. Prevalence The incidence of
stunting in Indonesia in 2018 was 30.8% (RISKESDAS, 2013). From the data obtained, it was concluded that
stunting is still high in Indonesia compared to the prevalence of stunting in the world, where the condition
of stunting in children it can only be identified when the child is 2 years old and over. Stunting caused by
various factors including biological, psychological and social.

According to the results of the Indonesian Nutritional Status Study (SSGI), in 2021 there will be as
many as 20.9% of children under five years old (toddlers) in Java Currently experiencing stunting (Yulianti
Kristen Banhae et al., 2023). This means stunting or growth disorders approximately 1 in 5 toddlers in Central
Java experience it. From 34 districts/cities in Central Java, there are 14 districts/cities with the proportion of
stunted toddlers above provincial figures. Meanwhile, 21 other districts/cities have a prevalence inbelow
provincial figures. Wonosobo Regency is listed as a region with The highest prevalence of stunted toddlers
is in Central Java, reaching 28.1%. Followed by Tegal Regency with 28%, and Brebes Regency with 26.3%.
Temporary Grobogan Regency has the lowest prevalence of stunted toddlers in this province, namely only
9.6%. After that there is Magelang City with a prevalence of 13.3%, as well Wonogiri Regency 14%. Nationally,
the prevalence of stunted toddlers has reached 24.4% in 2021. This figure is down compared to the 2019
position 27.69%. The government is also targeting the number of stunted toddlers to fall to 14% until the
end of 2024. Until June 2021, the district's stunting cases Pekalongan is at 13.48 percent.

Stunting experienced childhood can have an impact on growth and development. Growth is not
optimal and development obstacles occur in early in life resulting in lower educational attainment in the
future (Black et al., 2017). Impact of stunting can be categorized into short-term and long-term impacts.
Impact Short-term stunting can cause failure to thrive, stunting cognitive and motor development, and not
optimal physical body size and metabolic disorders. Long-term impacts, stunting causes decreased
intellectual capacity. If there are obstacles to cognitive development and motor skills can have an impact
on reducing the ability to absorb lessons at school age which will affect their productivity at that time
adults (Giyaningtyas et al., 2019; Yadika et al., 2019). Types of development that fall into categories
suspicious in children with stunting, including development personal social, language, gross motor and fine
motor skills. Incidents of malnutrition or Malnutrition in early childhood can cause long-term effects such
as impaired gross and fine motor skills, fatigue, loss flexibility, rapid sequence movement disorders,
behavioral problems, and disorders cognitive disorders such as lower attention span, language disorders,
learning disability, low IQ score (Waber et al., 2015).

It is vital that doctors in developing countries immediately realize this that early detection of motor
disorders in malnourished children, followed by Early physical rehabilitation will help prevent, minimize

and effectively treating physical disorders and motor delays. By looking at the conditions above, the author
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took the title "Physical Activity, Play Exercise and Early Stimulation in Handling Stunting Ages 25 — 59 Months

IN the Region Karanganyar Community Health Center, Pekalongan Regency"

Research problem
Problems that can be concluded from the explanation above in the research this is as follows:
1. Is physical activity, play exercise and early stimulation possible detect motor delays in stunted
children?
2. Is physical activity, play exercise and early stimulation possible improve motor development in

children with the condition stunting

1. Research Objectives
The aims of this research are as follows:

1. Reduce or reduce neuromusculoskeletal disorders in children with stunting conditions using
physical activity and play interventions exercise and early stimulation.

2. Improve growth and development in children with stunting conditions using physical activity

interventions, play exercise and early stimulation.

2. Review of Related Literatures
Some of the data used to see the general condition of stunted children was obtained through several
data stored by midwife health workers Among other things is data Nutritional Status Assessment, an
physiotherapy collect data about Assessment of Children's Functional Abilities, Motor and Sensory

Assessment and Physiotherapy Intervention in Stunted Children

1) Physical Activity
Physical activity is a basic function of human life. Since long ago Physical activity is required to
collect food by walking around forests and rivers, running from pursuing enemies or wild animals that want
to pounce. In further developments after humans get to know the system cultivation means humans use
a lot of physical activity to farm planting rice and gardening growing vegetables to meet needs food. In
order to survive, ancient humans needed space who provide food, so they need a lot of it energy to travel
looking for food, moving from one place to another there are still many sources of food. As it develops
Human civilization began to recognize means of transportation in the form of animals such as Horses are
used as a means of transportation. At that time there were already known tools transportation, human
physical activity to walk somewhere has started reduce. According to WHO, physical activity is movement
the body is produced by skeletal muscle which requires energy expenditure. Activity physical involves
biochemical and biomechanical processes. Physical activity can grouped based on type and intensity. Often
people exchange The term physical activity refers to sports or exercise. By definition exercise 2 Sport

(exercise) is part of physical activity or can be said 11 Sports training (exercise) is physical activity that is
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planned, structured, repetitive, and aims to maintain physical fitness (Haskell & Kiernan 2000). The term

physical fitness is often discussed when discuss physical activity

2) Play Exercise

According to Minister of Education Regulation No. 137 of 2014 concernin The National Early
Childhood Education Standards are in attached attachment STTPA in the 2-3 year age group with the scope
of physical development One of the motor skills is gross motor skills. At that age the child has able to walk
on tiptoes, jump backwards and forwards 2 feet, throwing and catching a ball, dancing to the beat, going
up and down stairs by holding on and climbing from high to low places with holding on (Permendikbud,
2014). According to (Malak et al,, 2013) stimulation Children's motor skills can be done by parents,
educators, caregivers and other people other adults. Research carried out by (Biering-Sgrensen et al., 2017)
stated that training uses the play exercise method can improve walking development. Play exercise is a
type a play therapy method that has goals such as: play puzzles, piggy banks and other toys to repair or
stimulate children to achieve certain targets (Ibrahim et al., 2015). Play Exercise can be done in various ways
such as squatting to standing, sit ups, cobra position, plank, which is done while playing. Play exercise can
significantly improve cognitive and fine motor skills for children with mild motor delays (Harbourne et al.,,
2021). Apart from that, research was carried out by (Gunawan et al,, 2016) stated that after undergoing
exercise therapy with Using the play exercise method there is an increase in muscle tone in the region
ankle, increasing the ability of functional activities in the standing dimension, development of the level of
compliance and understanding towards a better direction. Play Exercise is considered an opportunity to
increase physical activity 12 children through gross motor movements on interesting standing skills, funny
and not boring (Westergren et al., 2016). The play exercise method for stunted children is very necessary
because Stunting has an impact on children's growth and development so treatment is needed appropriate.

The child's high desire to play is also an encouragement to improve children's motor development

3) Early Stimulation

Parents need to stimulate children's abilities and growth and development Children can grow and
develop optimally and according to their age. Stimulation is stimulation (sight, speech, hearing, touch) that
comes from child's environment (Chamidah, 2009). Children who receive targeted stimulation will be faster
develop compared to children who receive little or no stimulation. Stimulation can also serve as a beneficial
reinforcer for child development. Various kinds of stimulation such as visual stimulation (vision), verbal
(speech), auditive (hearing), tactile (touch) etc. can be optimize child development. Providing stimulation
will be more effective when paying attention to the needs of children according to the stages its
development. In the early stages of development, children are in the sensory stage motor. Providing visual
stimulation in the baby's bed will increase the child's attention to his environment, the baby will be happy
by laughing and moving his whole body. But if the stimulation is too many, the reaction can be the opposite,

namely the child's attention will decrease and the child will cry. In the first years children learn to listen.
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Stimulus Verbal language in this period is very important for children's language development in 2018 first
of his life. The quality and quantity of a child's vocals can increase with verbal stimulation and children will
learn to imitate the words he heard (Briawan & Herawati, 2008). But if there are too many auditive
simulations (noisy environment) for children will experience difficulty in distinguishing between various
sounds. Stimulation visual and verbal at the beginning of a child's development is the initial stimulation
which is important, because it can give rise to expressive qualities such as lifting eyebrows, opening the
mouth and eyes in an expression of astonishment, etc. Apart from that, children too requires tactile
stimulation, lack of tactile stimulation can result deviations in social, emotional and motor behavior (Yusuf

et al,, 2022).

Research Methodology
1. Method

This research aims to test physical activity and exercise against neuromusculoskeletal disorders and
growth and development stunting. Type This research is a type of experimental research that uses design
pre experimental design research with one-group pretest-posttest form design, namely comparing treatment
before and after receiving treatment. The aim of this research is to determine the decline

neuromusculoskeletal disorders and stunting growth and development disorders.

2. Population and Sample
The population in this study were children with stunting conditions as many as 30 children.
Researchers determine inclusion criteria and exclusions in this study are as follows:
Inclusion Criteria:
* Stunted children
* There are neuromusculoskeletal disorders
* There are growth and development disorders
* Willing to be a research subject

Exclusion Criteria:
* Illness during the research process

* Not willing to be a research subject

Results
1. Description Sample characteristics

Sample characteristics in this study include gender, age, Height, weight that describe the sample.
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Table 1: Subject characteristics of frequency

Characteristic N (%)
Gender Man 15 50
Women 15 50
Total 30 100
Age 6 — 10 months 3 9,9
11 - 15 months 5 16,6
16 — 20 months 3 9,9
21 - 25 months 3 9,9
26 - 30 months 4 13,3
30 - 35 months 1 33
36 - 40 months 6 20
41 - 45 months 1 3,3
46 - 50 months 3 10
51 - 55 months 1 33
56 — 60 months 1 3,3
Total 30 100

The results of the research sample description analysis are based on table 4.1 shows that the

number of samples is 30 with 15 samples being male and 15 samples being female. Based on table 4.1, it

shows The age range for the sample was between 6 and 60 months, where the sample was the largest

were aged 36 - 40 months, totaling 6 samples or children. This matter shows that the age of the sample in

this study varies.

2. Description of sample characteristics

This description explains the difference between body weight and height stunt child with Normal

Value. Non-stunt child.

Chart 4.1 The Difference Between Normal Children's
Weight and Height Values with Stunted Children

50

0 l-._l-_l.l-,.l--ﬁl--.-l--.l---‘—.-n.—-—l-l-
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-50
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Sample characteristics which can describe the sample frequency, maximum, minimum, average and

standard Deviations can be seen in the following table:
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Table 2: sample characteristics

Characteristics N Min  Max Mean SD

Age 30 6 58 28,23 14,47

HW Pre 30 63 114 82,2 11,27

5

HW Post 30 63,6 11475 82918 11,28
5 9

BW Pre 30 6 14 9,7 1,98

BW Post 30 6,80 1520 10,59 2,08

From table 4.2 it shows that the age of the measurement data sample changes in height and weight
in stunted children. The data shows it is heavy body before receiving physical activity intervention, early
stimulation and play exercise and after receiving physical activity intervention, early stimulation and play

exercise

3. Test Of Normality
Data normality test using Shapiro Wilk because there were 30 samples, the data tested for normality
were height and weight well before after the intervention. This normality test is carried out to find out the

next difference test.

Table 3: normality test results

Kriteria p

TB pre 0,574
TB Post 0,583
BB Pre 0,281
BB Post 0,272

From table 4.3 shows that the normality test results using Shapiro Wilk p>0.005 value which berate

shows normal distributed data. Therefore, the difference test is continued using parametric tests.

4) Hypothesis
Hypothesis testing is carried out to determine the pre-test and post-test scores physical activity
intervention, early stimulation and play exercise and after receive physical activity intervention, early

stimulation and play exercise. For To find out these differences, a paired sample t-test was carried out.
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Table 4: Difference test results using paired sample t-test

Kriteria SD P
HW Pre — HW Post 0,933 0,000
BW Pre — BW Post 0,195 0,000

Based on Table 4.4, it shows a probability value of 0.000, p value <0.05, This shows that there are
significant results between the pre test and post test physical activity intervention, early stimulation and

play exercise and after receiving physical activity intervention, early stimulation and play exercise

Discussion

1. Physiotherapy effect to weight stunted children

Graph 4.2 Comparison of Body Weight Before Therapy and After
Therapy
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The importance of early detection in children aims to determine development whether the child
is appropriate for his age or not, both developmentally and growth. Many people still don't know about
early detection of good children use of instruments or others. Early detection of motor development for
children with stunting conditions using the DDST form. This form is screening form to determine the
development of children from the ages of 0 — 6 years. Refer In the table above, before intervention was
given, there were 30 children who experienced severe problems Lack of body weight can affect motor
development in children. Heavy A lack of body weight can affect development, this is due to lack of
nutritional intake that will be absorbed. In the period of absorption development Nutrition or metabolic
processes in children are very important and much needed in the best possible condition. Increased
metabolism in children can improved by increasing physical activity so that nutrient absorption can be
achieved maximum. One of the causes of stunting is impaired absorption of nutrients Children can
experience growth disorders. The golden age for children is up to 7 years, at this time children need to be
given stimulation to maximize their activities growth and development (Welasih & Wirjatmadi, 2012). Cell
growth in Children will be faster if their metabolic processes are well supported by nutrition and appropriate
stimulation.

During the growing period, children are very dependent on stimulation both internal and external.

External stimulation is the most influences the growth and development of children. the Golden Age is a
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very effective and urgent period for optimizing various potentials intelligence possessed by human children
to lead to Human Resources quality. Success or failure in developing intellectual intellicence, a child's
emotional and spiritual abilities often lie at the level of their abilities and awareness of parents in taking
advantage of opportunities in this golden age (Gratzer, 2008). The results of this study show that by providing
early stimulation and play Exercise can increase body weight and height in children. This matter It is shown
from the results of the analysis that there are differences before and after the intervention. Body weight
and height are signs of increased growth in This also shows that children are absorbing nutrients and
increasing their appetite in children to prevent stunting in children. Stunting disorders in children can cause
serious problems (Satriawibawa & Saraswati, 2014). Where Children who are underweight can easily get

infectious diseases such as bronchitis, pneumonia and others.

2. Physiotherapy effect to height of stunted children

Intervention in the form of stimulation and physical activity training using a physiotherapy approach
showed an increase in body weight and height. This shows an increase in metabolism in nutrient absorption.
Good absorption in children can help children's height before and after have a good development, so that
children's development can increase. Increasing physical activity can help stimulate motor skills or motor
learning so that children's motor development can increase. An increase in body weight and height after
the intervention shows that there is awareness and development in children's thinking that children feel
they need adequate nutrition (Santri et al., 2017). This research by providing play exercise also shows the
development of children in interacting with their parents, this is shown by an increase in appetite. Early
stimulation in children also has an influence on children's cognitive development, this is shown by their
willingness to do more physical activity than passively watching cellphones or TV as well as parents'
awareness in accompanying children in doing exercises using the play exercise method (Chamidah, 2009;

Yusuf et al., 2022).

Conclusion
1. Physical activity, play exercise and early stimulation can stimulate motor delays in stunted children
2. Physical activity, play exercise and early stimulation can increase growth motor development in children

with stunting conditions
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Abstract

The field study was carried out in Tri Ton town, An Giang province, Vietnam during Winter-Spring
and Summer-Autumn crop of 2022-2023. The field experiment was carried out by four treatments and four
replications. Four treatments of Winter-Spring crop: The control treatment applied NPK (100 kg Urea + 556kg
P,Os + 100 kg KCU); (NT2): application of NPK, lime with Rhizobium inoculation; (NT3): NPK, cow manure (CM)
and Rhizobium inoculation; (NT4): NPK, CM and lime with Rhizobium. Four treatments of Summer-Autumn
crop were carried on the prior experiment (Winter-Spring crop). However, treatments did not apply to CM,
lime and Rhizobium (only NPK).The highest plant biomass (168 g), number of nodule (92.1), fresh and dry
weight of filled pods (61.4 and 37.6 g, respectively), fresh and dry weight of empty pods (2.07 and 1.19 g),
weight of dry nodules (0.83 g ) per plant, yield (6.12 ton ha™), protein and oil in seeds (26.1 and 50.1%,
respectively) were observed in CF and lime applied with Rhizobium inoculated treatments. All the
parameters of growth and yield showed best result for application of lime and CM with synthetic Rhizobium
inoculation of seeds. CM manure has significantly increased the yield of peanut in the next crops. The
results from our two crops of study showed that co-application of NPK, CM, lime and Rhizobium inoculation
always increased field capacity in both crops.

Keywords: Groundnut, Yield, Cow Manure, Lime, Rhizobium

Introduction

Groundnut (Arachis hypogaea L.), which is one of the world’s most popular crops cultivated in
tropical and sub-tropical regions, has the high economic value. It contents high protein, oil, fatty acid,
carbohydrates, vitamins and mineral (Gulluoglu, 2011). Groundnut contains 45-55% oil, 20-25% protein, 16-
18% carbohydrates and 5% minerals (Gulluoglu et al., 2016). The urbanization has narrowed the agricultural
soil, reducing food production. The government developed an intensive system to overcome the food
shortage that has resulted in the deterioration of the quality of agricultural soil. Therefore, the agricultural
production may be faced with environmental changes that make the soil increasingly apparent depression

(Barrow, 2012). The grey degraded soils have good drainage and aeration due to the high rate of sand in the
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soil structure, but low organic matter content due to easy leaching (Yunilasari et al., 2020). Increasing crop
yields, farmers use more and more chemical fertilizers and pesticides. This is the cause of environmental
pollution due to the accumulation of nutrients derived from fertilizers and pesticides. Land will be damaged
slowly and the productivity of crops will continue to decrease. The application of organic fertilizers (bio-
char and CF) that replaces for inorganic fertilizers can improve the soil fertility (Yunilasari et al., 2020).
Peanuts, which like many other plants, the same peanut family, are the symbiosis of Rhizobium
roots and Rhizobium. Rhizobium is a type of bacteria, the ability to fix nitrogen. Rhizobium are responsible
for fixing free nitrogen from the air for plants. The amount of nitrogen that was fixed by Rhizobium was
achieved an average of 94 kg N/ ha / crop (about 200 kg ure/ha/crop). In the good condition, it can reach
168 kg N/ ha / crop (Krishnan, et al., 2018). The amount of nitrogen that fixed by Rhizobium, can support
to 74% of N the peanut trees. Environmental conditions have a great influence on the activity and ability
of nitrogen fixation of Rhizobium. If application of N is too high, it can inhibit the nitrogen fixation of bacteria.
Phosphorus has a positive effect on the formation and nitrogen fixation of nodules. Especially, the soil is
sufficiently applied the calcium or lime (Krishnan, et al., 2018; Mbah, & Dakora, 2018). Nitrogen is an
important element for effective production of peanut, adequate supply of nitrogen fertilizer is essential for
growth and yield due to the intensive farming. Therefore, farmers have used a large amount of chemical
fertilizer, which has been the cause of soil degradation. The application of bio-fertilizer is frequently
recommended to get high and clean agricultural product (Awadalla & Mohammed, 2017). The recent
challenge faced by advanced farming is to achieve higher yields in an environment-friendly manner. Thus,
there is an immediate need to find eco-friendly solutions. Among various types of species being used as
biocontrol agents. Inoculation of rhizobia helps to add nitrogen to peanuts because native rhizobia species
cannot provide enough nitrogen for it (Doloum et al., 2017). The nitrogen of Rhizobium-legume symbiosis
is one of the nutrients that increase the soil fertility. This nutrition makes it help the farmers reduce
application of NF. Farmers can increase their productivity and income by maximizing bio-nitrogen fixation
through the Rhizobium strain. Helping peanuts grow and raise the population of Rhizobium strain to improve
nitrogen supply, so yield of peanuts will be increased, (Korir et al., 2017). The aim of this study to find out
effects of Rhizobium and cow manure on yield and quality of the Peanut in the grey degraded soil of Tri

Ton town.

Materials and Methods
Field location

Two field experiments were carried out in the grey degraded soil of Tri Ton district, An Giang
province, Vietnam during the Winter-Spring and Summer-Autumn crop of 2019 and 2020 under drip irrigation
system. The study soil is the grey degraded soil zones (Table 2), which obtain 400-600 mm of total area.
The rainy season occurs 50-60%, between April and October. Temperature varies from 25-35°C in summer

and from 20- 30°C in winter.
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Microorganisms
Rhizobium sp. Was isolated from nodules of peanuts on fields of farmers in Tri Ton district, An
Giang province, Vietnam. Rhizobium sp. Was mixed well with seeds of peanut. Seeds of peanut were soaked

in liquid inoculated after diluted 1:1 with well water for 30 min. before sowing.

Experimental design and treatment

The field experiment was design in Randomized Complete Block Design (RCBD) with four
treatments. Each treatment has an area of 80 m” (1.0 m x 20 m x 4 replications). Treatments of crop 1
(Winter-Spring): The control treatment only applied N, P, K per ha (100 kgUrea + 556 kgP,Os + 100 kg KCU);
(NT2): Co-application of N, P, K (100 kg Urea + 556 kgP,0Os + 100 kg KCU)+ 500 kg CaCO,/ha and Rhizobium
inoculation (10%CFU/g); (NT3): N, P, K(100 kg Urea + 556 kgP,Os + 100kg KCl) + cow manure (10 tons/ha) and
Rhizobium inoculation; (NT4): Incorporation of N, P, K (100 kg Urea + 556 kgP,0Os + 100 kg KCU)+ cow manure
(10 tons/ha) + 500 kg CaCOs/ha and Rhizobium inoculation. Treatments of crop 2 (Summer-Autumn) were
carried on the prior experiment (crop 1). However, the treatments did not apply to cow manure, lime and
Rhizobium inoculation (only applied NPK), which evaluate the effects of cow manure, lime and Rhizobium
inoculation on the next crop. Seeds of peanut were obtained from Vietnam Agricultural Research Center,
An Giang, Vietnam. The field experiment was laid out in Randomized Complete Block Design (RCBD) in Tri
ton, An Giang province, Vietnam during two crops, which consisted of four treatments of Winter-Spring crop

and four treatments of Summer-Autumn crop.

Data recorded

Four samples, which were taken at 20, 40 and 60 and 80 days after sowing and ten plants were
taken from each plot randomly, estimated the average height and number of shoots per plant. At harvest
season, on December 30, 2019, and May 15, 2020, the random samples of ten plants were taken from each
plot to determine number of biomass, number of nodule per plant, dry weight of nodule, fresh and dry
weight of filled and unfilled pods per plant (g). Plants on the middle two rows in each plot were harvested
separately and dried in order to estimate weight of pods yield per hectare (ha), seed protein and oil

percentage.

Methods of analysis

At harvest season, on December 30, 2019 and May 15, 2020. Plants on the middle two rows in
each plot were harvested separately and dried in order to estimate weight of pods yield per ha and weight
of seeds per ha. Seed samples were grinded into fine powder and stored in brown glass bottles for chemical
analysis. All data were analyzed by the generalized linear model analysis of variance using Genstat v10 (VSN
International Ltd, UK, 2007). Oil percentage and NPK in seeds were determined according to methods

described by AOAC.



nd
\Ks_cz SINTECH Agricultural technology and innovation

Social Innovation and Technology fo
| 103

Sustainable Community Bevelo

Table 1: The chemical properties of cow manure (n=10) (Results were determined before experiment)

Character (dry weight of cow manure)

Cow manure  dry weight %N %P,05 %C %K,0 N

49.29+3.13 0.95+0.33 0.24+0.10 0.35+0.03 0.89+0.11 25.30+0.27

Table 2: The physic-chemical properties of the soils (0-20 cm) performed before sowing [12]

Characters Value

Soil deep (0-20 cm) Winter-Spring Summer-Autumn
CEC Cmol'/kg 2.52 2.54

pH 5.02 4.82
Soil moisture (%) 10.3 11.1
Organic matter (%) 0.91 0.82
Ca”* (ug.g™h) 504 496
Mg™ (ug.g™ 386 369
Available K (mg.kg™) 120 160
Total N (%) 0.25 0.80
Available Phosphorus (mg/100g) 11.1 12.0

silt (%) 15.33 15.4
clay (%) 1.89 2.19
sand (%) 82.78 82.41
Texture Sandy loam Sandy loam

Statistical analysis:

For statistical analysis, F-test was use by using LSD test (Steel & Torrie, 1980). Al data recorded
were subjected to analysis of variance (ANOVA) for RCBD The means were tested using the least significant
difference (LSD) at P<0.05 levels. For statistical analysis was analyzed by using STATISTIX version, which was
separated by LSD test at P= 0.05 probability level. Soil, plant analysis and Rhizobium spp. Was isolated in
laboratory of An Giang University. This study was carried out for six months and materials used were cow
manure, lime, peanut seeds and Rhizobium and also urea, KCl and P,0s fertilizers. For crop culture, soil
and cow manure samples were taken for first and analysis before application. Lime and cow manure were
applied on soil several days before planting. Soil samples were taken before and after planting of peanut.
Observed parameters were soil chemical properties such as soil pH, CEC, Soil moisture (%), Organic matter
(%), Ca (ug ¢™), Mg (ug g™, Total N (%), available P (mg 100 g) and available K (mg kg™) and silt (%), clay
(%), sand (%). Plant growth parameters were also observed as yield components, yield, seed protein and

oil of peanut.
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Results and Discussion
Plant height

Results in Table 3 showed that plant height between treatments in the Winter-Spring crop had a
significant difference (P < 0.05 and 0.01) during the growth time of peanuts. Maximum plant height of the
co-application treatments was always higher than control treatment (Table 3). The highest height of peanut
plant was founded in NT4 (10 tons cow manure ha™ + 0.5 ton CaCO; ha™ + NPK and Rhizobium inoculation
10°CFU ¢, while the lowest plant height was recorded in the control treatment (NT1: Without application
of cow manure, lime and non-Rhizobium inoculation). The Summer-Autumn crop, the highest plant height
was observed a statistically significant value in the F, (p=.05 and p=.01) significant difference at 1% and
5% (except 80 DAS). According to Hillary et al. the co-application of NPK (100 kg Urea + 556 kgP,Os + 100
kg KCU) + lime and cow manure helped soybeans had higher plant height and higher ground biomass than
the treatments using only NPK. Prior studies further showed that Rhizobium inoculation treatments also
gave different results to the un-inoculated ones in plant height; stem dry weight, number of nodules per

plant and nodule dry weight (Carterand & Gregorich, 2007; Sajid et al., 2011).

Table 3: The height of peanut as affected by combined application of cow manure, lime, NPK and

Rhizobium inoculation in Winter-Spring and Summer-Autumn crop of 2022- 2023

Treatments Plant height (cm)

20 DAS 40 DAS 60 DAS 80 DAS

Winter-Spring (A)

NPK 19.5° 37.8° 50.3° 62.1°
NT2 21.3° 38.4° 51.6 66.7°
NT3 21.8" 41.4° 54.2" 65.5%
NT4 22.7° 44.4° 56.7° 68.2°

Summer-Autumn (B)

NT1 21.4a 41.7a 58.8a 70.8
NT2 22.0° 42.5° 59.7% 72.0
NT3 22.5° 42.6° 60.1° 70.9
NT4 22.9° 44.4° 61.8° 71,5
Fou(A) . . . *

Fo (B) * x *x s

CV,(%) 15.5 11.7 14.1 14.8
CVg(%) 10.5 6.90 4.47 5.41

DAS: Days after seeding; Means with different letters, in the same column differ significantly *, ** =
significant at 0.05 and 0.01 level, respectively; ns = non-significant. Mean in the same column with different

letters are significantly different at p < 0.05, as determined by LSD
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Number of shoots per plant

The number of shoots per plant was insignificantly affected by various treatments in the growing
stages from 20 to 80 DAS between Winter-Spring and Summer-Autumn crop (Except 20 DAS in the Winter-
Spring crop) (Table 4). The average number of shoots recorded at the low leaf stage (5 < shoots / plant)
during the growth of peanut plants. The number of shoots per a peanut plant is less likely to be changed
by the fertilizer, because this characteristic is determined by genetics (Ahmad et al., 2009).

Table 4: Shoots of peanut as affected by combined application of cow manure, lime, NPK and Rhizobium

inoculation in Winter-Spring and Summer-Autumn crop of 2022- 2023

Treatments Number of Shoots per plant

20 DAS 40 DAS 60 DAS 80 DAS

Winter-Spring (A)

NT1 2.13° 3.93 4.48 4.80
NT2 2.25% 3.88 4.38 4.80
NT3 2.55° 3.83 4.45 4.80
NT4 2.05° 3.88 4.55 4.95

Summer-Autumn (B)

NT1 2.85 4.50 a.75 a.75
NT2 3.08 4.48 4,65 4.65
NT3 3.10 4.53 4.68 4.68
NT4 3.15 4.55 4.73 4.73
Frost (A) ** ns ns ns

Frost (B) ns ns ns ns

CVA(%) 31.9 15.8 11.8 11.8
CVy(%) 25.6 15.3 12.8 12.8

DAS: Days after seeding; Means with different letters, in the same column differ significantly * ** =
significant at 0.05 and 0.01 level, respectively; ns = non-significant. Mean in the same column with different

letters are significantly different at p < 0.05, as determined by LSD

Biomass per plant

Cow manure and lime treatments were significantly affected by the biomass of peanut in Summer-
Autumn crop (Table 5). The biomass of peanut of all studied treatments in the Summer-Autumn crop was
higher than that in Winter-Spring crop. The biomass value ranged from 125 to 168 g plant™in both crops.
The NT3 and NT4 treatment gave the highest values of biomass (168 g. plant™), which was not co-application
of cow manure, lime and Rhizobium inoculation but based on the cow manure and lime treatments of
Winter-Spring crop. While lowest value of biomass (125 g. plant™) was given by application of NPK, lime and

Rhizobium inoculation (the NT2 treatment of Winter-Spring crop). The result may be the cause of the
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relationship of cow manure, lime and Rhizobium inoculation with roots of prior peanut crop (Awadalla &
Mohammed, 2017). When applying organic fertilizers, which improved Biomass yield, growth and highest
weight, were in the following crops (Sajid et al., 2011).

Number of nodules per plant

The nodulation of peanut had significantly affected by lime, CM and inorganic fertilizer (NPK)
integrated with Rhizobium inoculation (Tables 5). Maximum nodules per plant (92.1) were produced in the
inoculated plants, while fewer nodules per plant (58.0) had at the control treatment (Without Rhizobium
and cow manure). Table 5 shows that interaction between cow manure, lime and Rhizobium co- application
on maximum nodules per the plant in the Winter-Spring crop. On the contrary, Number of Nodules per
plant were insignificant effected by all treatments in the Summer-Autumn crop (without lime, cow manure
and non-Rhizobium inoculation). At the Summer-Autumn crop, results, which ranged from 26.8 to 31.3, was
found to be decreased by 53.8, 67.8, 66.2 and 64.8% due to the inorganic fertilize in all treatments,
respectively, compared to the in Winter-Spring crop (Table 5). Number of nodules of peanut in the Winter-
Spring crop were higher than that in Summer-Autumn crop in all treatments (Table 5). The reason might be
explained the synthetic inoculation of Rhizobia, which increased number of maximum nodules per the
plant in the Winter-Spring crop (co-application of cow manure, lime and Rhizobium inoculation) and
decreased number of nodules in the Summer-Autumn crop (without cow manure, lime and non-Rhizobium
inoculation. The nodulation of peanut showed a significant response to organic (compost and manure)
integrated with Brady rhizobium inoculation (Shiyam, 2010). Five Rhizobium strains increased nodule
number of peanut plant™, and was a significant effect of synthetic inoculation of Rhizobium on nodules per
the plant of groundnut (Anteneh, 2017). The co-application of lime, organic manure increased the
population of Rhizobium in soil by 23% compared to application of inorganic fertilizer only (Basu et al,,
2007). Furthermore, result showed that positive influence increased the root growth and the uptake of

nutrients and improved the nodulation (Kimiti & Odee, 2010; lbrahim et al., 2011).

Dry nodules weight per plant

Rhizobium inoculated with cow manure produced dry nodules with a greater weight than those
produced with NPK fertilizers applied without inoculation during the summer-autumn harvest. The nodule
dried weight values varied between 0.178 and 0.830 ¢. plant-1. The treatment containing cow manure, lime,
and Rhizobium yielded the highest value (NT4:0.83g plant-1), while the treatment containing only NPK
resulted in the lightest weight of 0.178 g plant-1 (NT1). Comparable in weight to the nodules of peanuts,
the dry nodule content of both cultivars ranged from 0.178 to 0.830 g. plant™ compared to the Winter-
Spring crop, all Summer-Autumn crop interventions (100 kg Urea + 556 kg P205 + 100 kg KCL) resulted in
respective decreases of 58.6%, 75.3%, 73.2, and 75.2% (Table 5). The nodule dried weights of the Winter-
Spring crop treatments were greater than those of the Summer-Autumn crop treatments (Table 5). The

present investigation aligns with the findings reported in (Asante et al., 2020), which linked 30 kg of
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inoculated peanuts with Rhizobium. The mean nodule dry weight per plant was greater at P ha™' in

comparison to the non-inoculated treatment. The nodules dry weigsht of soybean increased by
approximately 145% when Rhizobium strains and inorganic fertilizer were applied in conjunction, as

compared to the treatment without CaCO3 inoculation (Tarekegn & Kibret, 2017).

Fill pods fresh and dry weight per plant

Only the simultaneous treatment of lime and cow manure with Rhizobium inoculation had an
impact on the weight of fresh and dried fill pods plant™ (Table 5). The weight of fill pods per plant on
peanuts was considerably and statistically significant (P < 0.01) affected by the application of lime and cow
manure (Table 5). The weight of peanut fill pods both fresh and dry was unaffected by the inoculation with
Rhizobium and lime. Cow manure, however, had a substantial (P <0.01) impact on the fresh and dry weight
of peanut fill pods. Table 5's findings demonstrated that, in comparison to the other treatments, the dry
and fresh weight of peanut fill pods under the cow manure treatments (NT3 and NT4) was significantly
higher. The summer-autumn crop's experimental sites were set up on the winter spring crop's experimental
basis (NPK alone), yet NT3 and NT4 treatment's fresh and dry weight of peanut fill pods was still greater
than NT1 and NT2. According to earlier studies, Brady Rhizobium combined with compost and manure
produced the maximum total biomass and total pod weight for both crops (Shiyam, 2010). After four
months, applying both organic and inorganic fertilizer might greatly boost peanut growth and yield (Chuong
& Chinh, 2018).

Empty pods fresh and dry weight

In contrast to fill pods, all treatments had significant effects on the dry and fresh weight of peanut
empty pods per plant (Table 5). The NT3 and NT4 treatments, which did not apply cow manure, lime, or
non-inoculation with Rhizobia, produced the lowest dry and fresh weight of empty peanut pods (1.69 and
1.01 ¢ plant-1, respectively) during the Summer-Autumn crop (crop 2). In contrast, the control treatment,
which consisted of Winter-Spring crops, produced the greatest amount of empty pods (2.07 and 1.19 ¢
plant-1). The weight of filled peanut pods increased considerably with the application of 10 t ha™ of chicken
manure, while the weight of empty peanut pods decreased significantly (Hardjoloekito, 2020).

Table 5: Yield traits of peanut as affected by CM, lime and Rhizobium between Winter-Spring and Summer-
Autumn crop of 2022-2023

Parameters per plant

Biomass  No. of Wt. of dry  Wt. of fill pods (g) Wt. of empty Pods
Treatment
(9 Nodule  nodule (g) (g)
fresh dry fresh dry

Winter-Spring (A)

NT1 145 58.0° 0.430° 54,8 31.5° 207¢  1.19¢
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NT2 125° 85.8° 0.748° 56.7° 31.6° 1.92¢  1.09%°
NT3 133% 92.1° 0.765° 58.9% 35.5° 1,88 1.14°“
NT4 138 88.9 0.830° 60.8" 36.9° 1.78°  1.08®
Summer-Autumn (B)

NT1 160 26.8° 0.178° 55.3% 31.7° 2.04%  1.17
NT2 165° 27.6° 0.185° 56.5% 31.6° 1.85°  1.05%
NT3 168° 31.1° 0.205° 60.2° 36.3 1.83*  1.10™°
NT4 168° 31.3° 0.210° 61.4° 37.6° 1.69°  1.01°
Foo(A) ns . . ns * = *

Frost (B) ns ns ns * *x *x *
CV,(%) 10.8 224 28.1 7.29 9.80 653  6.08
CVg(%) 4.43 225 226 7.49 9.89 8,64  7.92

Means with different letters, in the same column differ significantly * ** = significant at 0.05 and 0.01 leve,
respectively; ns = non-significant. Mean in the same column with different letters are significantly different

at p < 0.05, as determined by LSD

Peanut yield

According to the data presented in Table 6, the seed yield of peanuts was significantly increased
by the combined application of lime, cow manure, and Rhizobium inoculation, as opposed to the control
procedures (which involved the sole application of NPK) for both crops. Yield per hectare varied between
5.44 and 6.12 metric tons during the Winter-Spring and Summer-Autumn seasons. The treatment NT4 for
the Summer-Autumn crop, which involved the concurrent application of lime, cattle manure, and
Rhizobium inoculation from the previous season (Winter-Spring), produced the highest yield (6.12 t ha™).
The control treatment resulted in lower yields of Winter-Spring and Summer-Autumn crops (5.44 and 5.49
tha™, respectively). Rhizobium inoculation of groundnut substantially increased plant height, yield, and
yielding components, as demonstrated in (Sajid et al., 2011; Si et al., 2016). Seasonally, the co-application
of inorganic and organic fertilizers increased peanut yield (Ghazanfar et al,, 2018; Si et al,, 2016). The
implementation of Rhizobia inoculation in conjunction with inorganic and organic fertilizers (compost and

manure) substantially enhanced the peanut yield at both experimental locations (Desta et al., 2015).

Table 6: Effects of CM, lime and Rhizobium on the quality and yield of peanut in Winter-Spring and Summer-
Autumn crop of 2022-2023

Treatments Parameters

Seed protein (%) Seed Oil (%) Yield (ton ha™)

Winter-Spring (A)
NT1 23.9° 48.8° 5.44°
NT2 23.0° 50.1° 5.62°
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NT3 23.9° 48.8° 5.83¢
NT4 26.1¢ 47.6° 6.00°

Summer-Autumn (B)

NT1 21.0° 48.9° 5.49°
NT2 21.5° 48.8° 5.60"
NT3 21.5° 48.3% 5.96°
NT4 21.9° 49.0° 6.12°
Fu ) . . .

Frest (B) ns ns **

CV,\(%) 5.45 1.89 3.85
CVg(%) 3.00 1.15 4.64

Means with different letters, in the same column differ significantly * ** = significant at 0.05 and 0.01 leve,
respectively; ns = non-significant. Mean in the same column with different letters are significantly different

at p < 0.05, as determined by LSD

Lipid and protein content

Table 6 presents the significant effects (P < 0.01) of lime and CM levels in conjunction with
Rhizobium inoculation on the percentage of oil and protein content in seeds of winter-spring crops. The
peanut seeds' oil and protein content during the Summer-Autumn harvest were not significantly affected
by any of the treatments. The lime, cow manure with Rhizobium inoculation treatment yielded the highest
values of oil and protein (50.1 and 23.9%, respectively) for the Summer-Autumn crop. Conversely, the lime,
cow manure with Rhizobium inoculation treatment provided the lowest oil content (47.6%) and protein
content (21.0%) among all treatments (Table 6). The oil and protein contents were found to increase
significantly in response to the investigated treatments (Table 6) that included cow manure and lime
application combined with Rhizobium inoculation. The oil, protein, and peanut yield were enhanced when
organic, lime, and inorganic substances were applied to sandy soil concurrently with Rhizobium inoculation

(Emam, 2018; Anas, et al.,, 2019; Febri et al., 2017).

Conclusion

The addition of nitrogen (N), phosphorus (P), and potassium (K) in the form of 100 kg of Urea, 556
kg of P205, and 100 kg of KC|, together with cow manure at a rate of 10 tons per hectare, and 500 kg of
CaCO; per hectare, as well as the inoculation of Rhizobium bacteria, resulted in an increase in the yield
component, overall yield, and quality of peanuts in Tri Ton town. This study discovered that Rhizobium
had beneficial effects on the nodulation process and overall output of peanut crops. The study determined
that the utilization of cow dung on groundnut cultivation resulted in a substantial enhancement in both

crop yield and its various components in the subsequent harvest. The simultaneous application of lime,
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cow dung, and Rhizobium inoculation resulted in a considerable improvement in the growth and yield of

peanuts compared to the control treatments.
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Analysis of honey in the comal district involves testing for moisture content,

acidity levels, reduction of sugar levels, and sucrose sugar levels

Kharismatul Khasanah, Siska Rusmalina” and Lilis Styaningsih
Faculty of Pharmacy Universitas Pekalongan

*Corresponding author: siska_wibowoapt@yahoo.co.id

Abstract

Honey, a natural sweetening liquid produced from the nectar of plants by bees, is known for its
diverse colors and medicinal properties for humans (Q.S, An-Nahl ayat 69). In Indonesia, the quality standard
for honey is outlined in SNI 8664-2018. The 2020 case of counterfeit honey from Banten raised public
concern, highlighting the need for consumer protection against fake honey consumption. A survey
conducted by researchers in the Comal area revealed the prevalence of low-priced honey brands,
prompting concerns about authenticity and safety. Consequently, an analysis of the quality of pure honey
circulating in the Comal District is imperative, encompassing organoleptic, water content, acidity, and
sucrose sugar content tests. This research is included in descriptive observational research. Honey samples
were obtained through random sampling, with selections made from various honey types and brands. The
assessment of honey quality involved both qualitative and quantitative analyses. Organoleptic tests were
conducted to evaluate shape, color, smell, and taste, while quantitative analysis included water content,
acidity, and sucrose sugar tests. The results of these tests were then compared against the standards
outlined in SNI 8664-2018. The set requirements include a maximum allowable water content of 22%, a
maximum acidity level of 50 mL NaOH/kg, a maximum sucrose sugar content of 5%, and a minimum
reducing sugar content of 65%. The study focused on 20 brands of pure honey, encompassing four distinct
types, all free from additional ingredients such as ginger, turmeric, ginseng, cumin, etc. These samples were
sourced from Apotek, supermarkets, and herbal medicine sellers. Each honey sample exhibited unique
organoleptic characteristics attributable to variations in bee type, flower source, and production location,
yet all adhered to the specified requirements. However, the results of the honey quality tests, including
assessments of water content, acidity levels, sucrose sugar levels, and reducing sugar levels, revealed that
5 out of the 20 samples failed to meet the stipulated standards. These non-compliant samples are identified
by the codes B, D, F, J, and S. The acidity test results show that sample B does not meet the requirements.
The test results for, sucrose sugar content were not satisfactory. The reducing sugar test results showed
that all samples were less than 65% w/w.

Keywords: comal subdistrict honey quality, moisture content, multiflora honey; reducing sugar levels



nd
\Ks_. 32 SINTECH Agricultural technology and innovation

| 114

ocial Innovation and Technology fo
Sustainable Community Bevelo

Introduction

Honey is a natural liquid sugar produced by honey bees sourced from several flowers containing
nectar, in which there are healing medicines for humans. Honey is classified as a food source and has
medicinal properties, so it is necessary to test the quality of pure honey to maintain the authenticity and
safety of public consumption from irresponsible traders. The contents of honey are carbohydrates, water,
minerals, vitamins, amino acids, enzymes, proteins, aromatic substances and phenolic compounds (SN,
2013). The quality of honey is the main factor that people review before consumption. The tests carried
out to determine the quality of honey are tests for acidity levels and total sugar levels which play a role
in determining the taste of honey, which consumers use as indicators for choosing honey (Batista De Sousa
et al,, 2015). The qualities of honey depending on the flower source taken, resulting in different colors,
acidity, sugar content, ash and proline content (Wulandari, 2017).

Based on research conducted by Wulandari, (2017). There are several factors that influence the
sugar content in honey, including water content, humidity, harvest time and storage temperature which
influence the levels of reducing sugar and sucrose sugar. Sucrose levels in honey are influenced by the
invertase enzyme, where the enzyme converts sucrose into glucose and fructose. Another thing is thought
to be the cause of the sugar content in room temperature honey being lower than cold temperature honey
because room temperature honey has a higher water content than cold temperature honey. The yeast in
honey will degrade sugar, especially dextrose and levulose, into alcohol and CO2, thus affecting the
dextrose (glucose) and levulose (fructose) content of honey (Wulandari, 2017). For this reason, determining
the quality of honey is very important before marketing.

Research by Sulis Setio et al (2015), "Honey derived from rubber honey has a water content of
21.59% and rambutan honey 19.94%," (Harjo et al., 2015), "Randu honey from Nglorog Village has a water
content that is not much different from honey randu from Kentengsari Village, namely 30.5%. Randu honey
from Kentengsari Village has the highest water content and exceeds the standards set in the 2013 SNI with
a value of 32.8%. Meanwhile, rubber honey from Medari Village has the lowest water content and its value
meets the standards set in the 2013 SNI, namely 20.9%. Randu honey from Nglorog Village has the highest
acidity level and exceeds the 2013 SNI, namely 67.96 mL NaOH/kg, meanwhile, kapok honey from
Kentengsari Village has an acidity level of 64.2 mL NaOH/kg. "Rubber honey from Medari Village has the
lowest acidity level compared to the acidity level in all honey samples studied, namely 34.59 mL NaOH/kg"
(Savitri et al., 2017).

Martin and Bagdanov (2002) stated that honey counterfeiting occurs because real honey is relatively
expensive compared to granulated sugar which comes from sugar cane plants, so honey counterfeiting is
done by adding liquid sucrose or granulated sugar solution, thereby changing the composition of the honey.
According to Sukmawati Noor, & Firdaus (2015) other causes of differences in reducing sugar content in
honey are the addition of other substances such as sucrose and water as well as harvesting honey that is

not yet ripe because the bee invertase enzyme is not yet perfect, so the sucrose sugar content of honey
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has a limit. maximum 5% to maintain the authenticity of the honey and the content of the honey
(Sukmawati et al., 2015).

Several cases of honey counterfeiting in Indonesia, for example in the Banten area in 2020, have
disturbed the public, so protection for consumers is needed to avoid consuming fake honey. The occurrence
of honey counterfeiting is categorized into 3, namely, truly fake honey is made from ingredients that do not
come from plant nectar and do not come from bees, second is that honey is processed by mixing a sugar
solution, and third is stimulating bee food with sugar and harvesting (Debora & Gatra, 2020). The results "are
the most difficult to analyze because honey really comes from bees, but the honey produced comes from
sugar given to bees by breeders," said Kuntadi, Head of Education and Training at the Indonesian Beekeeping
Association. The side effects of consuming fake honey are that it can cause diabetes and can cause diarrhea
(Aditomo, 2021). Pure packaged honey produced under various brands is widely circulated in the Comal
District area. The results of the research survey showed that there were 4 types of honey without a mixture
of other ingredients, with a total of 26 honey from 22 brands found in pharmacies, supermarkets and
brewed herbal medicine sellers. The large number of pure honey brands appearing and their low prices
have raised consumer suspicions regarding its purity and safety.

SNI 8664 (2018), regulates the quality of honey which can be viewed from the organoleptic test,
water content test, water content test, acidity test, reducing sugar content test and sucrose sugar content
test (SNI, 2018). Determination of water content can be done using the moisture content method using a
moisture analyzer. Determination of acidity levels can be done using the acid-base titration method.
Determination of sucrose sugar content which aims to determine the percentage of sucrose sugar content
of honey can use the uff schrool method. This analysis method is an accurate, sensitive and easy to carry
out method.

The description explained shows that it is necessary to analyze of honey in the Comal area with a
water content test, water content test, acidity test, reducing sugar content test and sucrose sugar content

test.

1. Research Objectives
This research aims to determine the quality of honey in the Comal District involves testing for moisture

content, acidity levels, reduction of sugar levels, and sucrose sugar levels.

2. Review of Related Literatures

Research conducted by Sulis Setio et al 2015 stated that "Honey is derived from rubber honey
which has a water content of 21.59% and rambutan honey 19,94%," (Harjo et al,, 2015), " Randu honey
from Nglorog Village has a water content, not much different from kapok honey from Kentengsari Village,
namely 30,5%. Randu honey from Kentengsari Village has the highest water content and exceeds it standard
set in SNI 2013 with a value of 32.8%. Meanwhile, rubber honey from Medari Village has the lowest water

content and the value meets the standards set in SNI 2013, namely 20,9%. Randu honey from Nglorog



nd
\Ks_. 32 SINTECH Agricultural technology and innovation

| 116

ocial Innovation and Technology fo
Sustainable Community Bevelo

Village has the highest acidity levels and exceeds SNI'in 2013, namely 67,96 ml NaOH/kg, meanwhile, kapok
honey from Kentengsari Village had an acidity level of 64,2 ml NaOH/kg. Rubber honey from Medari Village
has the lowest acidity level compared with the acidity level in all honey samples studied, namely 34,59 ml
NaOH/kg” (Savitri et al., 2017). Honey quality is carried out to ensure authenticity and safety consumers
because when the water content in honey is more than 20% it will accelerate the process of bacterial
growth "Results of analysis of the water content of rubber honey amounting to 24,25 + 1.49%. The water
content value of this honey does not comply with the requirements honey quality SNI 3545:2013, namely
a maximum of 22%.

Based on the description above, it is important to carry out quality tests quality of honey to
determine the levels that have been determined so that it is safe consumers and honey sellers' honesty

was guaranteed.

Research Methodology
1. The Research Procedure Includes which are:

1.1 Organoleptic Test (SNI, 2018; Triwanto et al., 2021)

Test using the five senses, to determine color, smell and taste. A number of samples were smelled,
felt, observed for color and shape. The organoleptic test results are compared with the organoleptic
requirements for honey in table 1.

1.2 Water Content Test (Wulandari, 2017)

Oven the petri dish for 15 minutes then place it in a desiccator for 20 minutes. Weigh a sample of
2 grams, put it in a petri dish of known weight, put the sample in an oven at a temperature of 105-110°C
for 2 hours, then cool it in a desiccator for 10 minutes, weigh it and put it in the oven for 1 hour. This
treatment was repeated until the weight was constant with a difference in successive weighings of less than
equal 0,2 mg, then calculated using the formula in equation 1. Determination of water content was

replicated 3 times for each sample.

Initial weight of Sample—Weight constan after drying (g)

Water Content = x 100% (SNI, 2013)

Initial weight of Sample (g)

1.3 Acidity Test (SNI, 2013)

a. Standardization of 0.1 N Oxalic Acid with 0.1 N NaOH (SNI, 2013)

10 mL of 0.1 N oxalic acid solution was pipetted into an Erlenmayer, 20 mL of distilled water was
added and 1% pp indicator was added in 4 to 5 drops. Titrate with 0,1 N NaOH solution until the color
changes o pink. Repeat the titration up to 3 times with the same amount of oxalic acid. Calculate the
concentration of the NaOH solution from the titration results.

b. Determination of Acidity Levels in Honey (SNI, 2013)

Carefully weigh 10 grams of honey, put it in a 250 mL Erlenmayer then dissolve it in 75 mL of
distilled water and add 4 to 5 drops of pp indicator, titrate using 0,1 N NaOH solution until the end point
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of the titration is marked with a constant pink color. for ten seconds, record the volume of 0,1 N NaOH

used, calculate the acidity in the sample using equation 2, replicate three times.

Acidity Levels (mL x 1000  (Batista De Sousa et al., 2015)

NaOH) axb
note:

a = Volume of 0,1 N NaOH used in the titration, expressed in mL;
b = Normality of 0,1 N NaOH.

c = Sample weight, expressed in grams

1.4 Determination of Sugar Levels (SNI, 1992)

a. Sample preparation

Prepare honey samples and label each honey container. Weigh 2 ¢ of honey sample, put it in a
250 mL measuring flask, add distilled water to the mark and homogenize (Solution 1).

b. Standarisasi KI0; dengan Na Thiosulfate (Wihardika, 2015)

Take 10 mL of KIO; primary standard solution and put it into a 250 mL Erlenmeyer flask. Add 10
mL of 20% Kl Indicator, add 25 mL of 25% H,SO, solution (be careful that CO, gas is formed). The solution
was then titrated with 0.1 N Sodium Thiosulfate solution until a light yellow color was formed, then 0.5%
starch solution indicator was added until the blue color in the solution disappeared. Replication was carried
out 3 times.

c. Blank titration (Wulandari, 2017)

The blank was determined with a sample containing 25 mL of water and 25 mL of Luff Schoorl
solution (V2). Pipette 25 mL of distilled water and 25 mL of Luff Schoorl solution (with a volume pipette),
Erlenmeyer connected to an upright cooler, heated over an electric heater, and tried within 3 minutes it
should start to boil. The sample solution is heated continuously for 10 minutes (using a stopwatch) then
removed and cooled in a tub filled with ice (do not shake). After cooling, add 10 mL of 20% Kl solution
and 25 mL of 25% H,SO, solution (be careful to form CO, gas). The solution was then titrated with 0,1 N
sodium thiosulfate solution until a light yellow color was formed, then 0,5% starch solution indicator was
added until the color was blue and again titrated with 0,1 N sodium thiosulfate until the blue color of the
solution disappeared.

1.5 Determination of Sugar Levels

a. Reducing Sugar Test (before inversion) (Wulandari, 2017)

The sample solution that has been prepared is pipetted in a quantity of 10 ml and 15 mL of
distilled water and 25 mL of Luff Schoorl solution (with a volume pipette) are added, the Erlenmeyer is
connected to an upright cooler, heated on an electric heater, and within 3 minutes it should start to boil.
The sample solution is heated continuously for 10 minutes (using a stopwatch) then removed and cooled
in a tub filled with ice (do not shake). After cooling, add 10 mL of 20% Kl solution and 25 mL of 25% H,SO,
solution (be careful to form CO2 gas). The solution was then titrated with 0.1 N Sodium Thiosulfate solution

until a light yellow color was formed, then 0,5% starch solution indicator was added until a blue color (V1)
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was formed, and titrated with 0,1 N Sodium Thiosulfate until the blue color in the solution disappeared.

Replication was carried out 3 times, the rough reducing sugar was calculated using equation 3.

% Reducing Sugar = 22 X100%  (Wulandari, 2017)

b. Sucrose sugar test (after inversion) (Wulandari, 2017)

The prepared sample solution was pipetted into 50 mL and placed in a 100 mL Erlenmeyer flask.
Add 25 mL of 25% HCl solution and hydrolyze using a water bath, if the temperature has reached 68-70°C
then maintain for 10 minutes and cool. The solution was added with 30% NaOH until a pink color was
formed with PP indicator, then distilled water was added until the 100 mL mark. 0 mL of the sample
solution was pipetted and 15 mL of distilled water and 25 mL of Luff Schoorl solution were added (with a
volume pipette), the Erlenmeyer was connected to an upright cooler, heated on an electric heater, and
tried within 3 minutes it should start to boil. The sample solution is heated continuously for 10 minutes
(using a stopwatch) then removed and cooled in a tub filled with ice (do not shake). After cooling, add 10
mL of 20% Kl solution and 25 mL of 25% H,SO, solution (be careful to form CO, (gas). The solution was
then titrated with 0,1 N Sodium Thiosulfate solution until a light yellow color was formed, then 0.5% starch
solution indicator was added until a blue color (V1) was formed, and titrated with 0,1 N Sodium Thiosulfate
until the blue color in the solution disappeared. Replication was carried out 3 times, rough calculation of

sucrose sugar using the equation 4.

V2XFP

% Sucrose Sugar = X 100 % (Harjo et al., 2015)
Explanation of equations 3 and 4:
V1Vv2 = glucose, mg (in glucose list)
Fp = dilution factor
w = sample weight (mg)
% Gula total = 0.95 x % sugar after inversion (as saccharose)
% Sakarosa = 0.95 x % sugar (after- before inversion)

2. Research Instrument (s)

2.1 Tools and Materials

Tools : Oven, Petri Dish, Analytical Balance (Acs. Ad- 600 t), Burette (50 ML) (Pyrex), Hotplate,
Dropper pipette (One med), Stirring rod, Tweezers, Gloves (Sensi) Tissue, Label paper, Statives and clamps,
Measuring cup (Herma), Measuring flask (Herma), Erlenmayer (Herma), Funnel (Pyrex), Filler (Worner lab),
Bath water (Healt), measuring cup (Pyrex), filter paper (Whatman), beaker glass (Pyrex), evaporating cup
(Herma), volume pipette (Pyrex).
Ingredients: Kapok Honey, Multiflora Honey, Pure Honey, Kelengkeng Honey, NaOH 0,1 N (Merck), Oxalic
Acid 0,1 N (Merck), PP Indicator 1% (Brataco), Ethanol (One Med), Kl solution 20 % (Merck), H,S0, solution
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25% (Merck), Na,S,05 solution 0,1 N (Merck), HCl solution 25% (Merck), Indikator Kanji 0,5% (Merck), Asam
Sitat (Merck), CUSO,.5H,0 (Merck), Na,CO5 (Merck ), Akuades (One med), kristal ice (-)

3. Populations and Samples

3.1 Populations were

The population was taken for research comes from honey without a mixture of other ingredients
such as ginger, cumin, ginger etc. circulating in Comal District, Pemalang Regency. The population distribution
in the study was grouped into 4 based on type with a total population of 26. The 4 types of honey are
pure, klengkeng, multifora, and kapuk. The population numbers for each type are 14, 3, 5, and 4.

3.2 Samples

The sampling method uses a random sampling technique, where the honey to be sampled was
grouped by type and selected using a proportional random sampling technique by drawing the brand name
of each type of honey so that each sampling unit has the opportunity to be selected as a sample. Samples
were taken from sellers of packaged honey without a mixture of other herbal ingredients such as ginger,
turmeric, ginseng, cumin, etc. circulating in Comal District, Pemalang Regency by observing the number of

brands and types of honey.
4. Data Analysis
The results of honey quality testing based on organeptic tests, water content, acidity test, reducing

sugar test and sucrose sugar test, are compared with the honey quality requirements listed in table 1.

Tabel 1: Honey Quality Requirements (SNI, 2018)

Test Persyaratan Mutu
Organoleptic Test Smell Flavor Color
Rotten Not sweet Blackish brown
Less Rotten Not sweet enough Light brown
Neutral Quite sweet White
Slightly fragrant Sweet Bright yellowish
fragrant Very sweet Yellow

Acidity Test

Max 50 mL NaOH/kg

Water Content Test

Max 22% b/b

Gula sukrosa

Max 5% b/b

Reducing Sugar

Min 65 %b/b

Tabel 1. Honey Quality Requirements (SNI, 2018) Test Persyaratan Mutu Organoleptic Test Smell

Flavor Color Rotten Not sweet Blackish brown Less Rotten Not sweet (enough Light brown Neutral Quite
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sweet White Slightly fragrant Sweet Bright yellowish fragrant Very sweet Yellow Acidity Test Max 50 mL

NaOH/kg Water Content Test Max 22% b/b Gula sukrosa Max 5% b/b Reducing Sugar Min 65 %b/b

1. Organoleptic Test

Tests to determine the color, aroma and taste of physical honey samples ware carried out using

Results/Research

organoleptic tests. The results of the organoleptic test slowed in table 2

Table 2: Organoleptic Test Results

No Sampel Types of Color Smell Flavor
Code honey

1. A Murni Light brown Pungent sweet fragrance | Very sweet
2. B Murni Blackish brown Pungent sweet fragrance | Very sweet
3. C Murni Blackish brown Pungent sweet fragrance | Sweet

4. D Murni Light brown Sweet fragrant Sweet

5. E Murni Bright yellowish Sweet fragrant Very sweet
6. F Murni Light brown Sweet fragrant Sweet

7. G Murni Blackish brown Pungent sweet fragrance | Very sweet
8. H Murni Light brown Pungent sweet fragrance | Very sweet
9. | Murni Light brown Sweet fragrant Sweet

10. J Murni Light brown Sweet fragrant Sweet

11. K Murni Light brown Pungent sweet fragrance | Very sweet
12. L Multiflora Light brown Sweet fragrant Sweet

13. M Multiflora Light brown Pungent sweet fragrance | Sweet

14. N Multiflora Light brown Sweet fragrant Sweet

15 @) Klengkeng Bright yellowish Sweet fragrant Sweet

16. P Klengkeng Light brown Sweet fragrant Sweet

17. Q Kapuk Light brown Sweet fragrant Very sweet
18. R Kapuk Light brown Sweet fragrant Quite sweet
19. S Kapuk Bright yellowish Sweet fragrant Sweet

20. T Kapuk Light brown Sweet fragrant Very sweet

2. The distribution permit tests, water content, acidity, sucrose sugar levels, and reducing sugar levels



“KSUE 2 sin

>acial Innovation and Technology for A
Sustainable Community Development:Sl

TECK

ch 2023

Agricultural technology and innovation

| 121

Results of distribution permit tests, water content, acidity, sucrose sugar levels, and reducing sugar

levels, showed ini table 3

Table 3: Results of distribution permit tests, water content, acidity, sucrose sugar levels, and

reducing sugar levels

No | Sample | Types of distribution Water Acidity Levels | Sucrose sugar reducing
Code Honey permit Content (mL levels (%)£SD | sugar levels
(%)£SD NaOH/kg+SD) (%)+ SD
I A Murni Not Registered | 18,33+0,288 18,63+0 8,79+0,02% 36,11+0,32%
2B Murni Not Registered | 23,6+0,288* 56,53+0,057* 5,61+0,0068* 25,73+0,29%
3 C Murni Not Registered 16,83+0,288 20,50+0 2,110 18,38+0%
a D Murni Not Registered | 25,5+0,5% 17,70+0 1,32+0 22,86+0%
5 E Murni Not Registered | 19,6+0,288 10,250 1,74+0,034 37,71+0,31%
6 F Murni Not Registered | 22,83+0,288* | 29,6+0 4,28+0,02 25,21+0,31*
7 G Murni Registered 18,83+0,288 | 27,64+0,057 1,50+0,0068 22,25+0,29%
8 H Murni Registered 16,66+0,288 | 9,31+0 3,34+0,013 29,59+0,30%
9 1 Murni Registered 17,83+0,288 18,63+0 3,56+0,013 24,58+0,30%
1 J Murni Not Registered | 23,33+0,288* | 18,63+0 3,90+0,02 40,57+0,31*
1] K Murni Registered 16,66+0,288 26,710,057 1,05+0,01 21,73+0,30*
1L Multiflora Not Registered | 18,83+0,288 16,770 1,45+0,013 50,65+0,30*
1M Multiflora Terdaftar 21,83+0,288 15,84+0 4,28+0,02 34,82+0,30*
1N Multiflora Not Registered | 19,66+0,288 11,1840 4,20+0,01 40,59+0,30*
1 O Klengkeng Not Registered | 21,33+0,288 11,1840 1,32+0 43,06+0,31*
1P Klengkeng Not Registered | 21,83+0,288 13,97+0 3,51+0,0068 24,17+,29%
11 Q Kapuk Not Registered | 19,16+0,288 18,63+0 2,54+0 45,87+0%
1 R Kapuk Not Registered | 19,33+0,288 44,10+0,057 2,66+0,0068 9,80+0,28*
1S Kapuk Not Registered | 22,66+0,288* | 12,11+0 4,60+0,02 43,68+0*
2T Kapuk Registered 16,16+0,288 9,31+0 3,53+0,027 48,78+0,25%

Note: if there is a mark (*) it does not meet the requiremen

The Research of honey in Comal District, Pemalang Regency showed that the results of organoleptic

color tests were grouped into 3 color levels, namely bright yellow, light brown and blackish brown; aromas

are grouped into pungent odors, sweet odors, and pungent odors; and tastes are grouped into moderately

sweet, sweet, and very sweet. Overall organoleptic test results of honey samples meet the requirements.

The results of the water content test showed that 5 samples, namely codes B, D, F, J and S were more

than 22% w/w, so they did not meet the requirements. The acidity test results show that sample B does

not meet the requirements, because the value is more than 50 mL NaOH/kg. The test results for sucrose
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sugar content 2 were not satisfactory, namely A and B levels were more than 5%w/w. The reducing sugar

test results showed that all samples were less than 65% w/w, so they did not meet the requirements

Discussion

Honey samples were took by survey on 11-14 May 2022, in 17 villages in Comal District. Samples
obtained ware 20 honey samples with inclusion criteria, namely packaged or branded honey that does not
contain a mixture of other ingredients. Samples were taken using a random sampling method, first the
samples were grouped based on the type of honey, and selected using a proportional random sampling
technique by drawing lots on the brand name of each type of packaged honey. The number of samples
taken was determined using the Slovin formula.

The distribution permit for each honey sample is checked to determine the distribution permit
number registered with the BPOM, the permit number is not registered, or the permit number listed is a
distribution permit for another honey product. The BPOM testing process is carried out using the BPOM
application which can be downloaded on Android or PC by looking at the permit number on the packaging,
open the BPOM RI page (https://cekbpom.pom.go.id/ ). The web page contains several information such as
registration number, product name and registrant. The test results registered with the BPOM Agency are
seen in Figure 1, and Figure 2 presents results that are not registered with the BPOM RI.

Based on table 3, the results of BPOM RI distribution permit testing show that there are 13
unregistered samples that only include P-IRT permits. Based on a quote from (dev yandip prov jateng, n.d.),
if the P-IRT permit has been registered with BPOM, it will appear on the web page, but if it has not been
registered, it will not appear in the application or web, The results for 13 sample, the quality of the honey

were not guaranted, because samples were not registered at the BPOM RI .

Cek Produk BPOM
J Badan Pengawas Obat dan Makanan R

Daftar Semua Produk

Carl NOMOR REGISTRASI » | md 252109001219

NOMOR REGISTRAST PRODUK PENDAFTAR

MD 252100001219 Madu PT. ULTRA SAKTI
Merk Kota Jakarta Utars, DKI Jakart

MD 252100001219

10 Data Per-Halaman. Menarn

Figure 1: test results registered at The BPOM Rl
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Cek Produk BPOM
Badan Pengawas Obat dan Makanan RI Kamis, 21 Juli 2022 - 15:53:00
OEEIINDEETTED
« Halaman Utama » Produk » Semua = Cari
A, Informasi Data Obat, Obat Tradisional, Suplemen Kesehatan, Kosmetika dan Pangan Olahan Terdaftar tidak dapat digunakan untuk melakukan Pengawasan dan atau Penindakan. Pengawasan
dan atau Penindakan terkait dengan Data tersebut hanya dapat dilakukan cleh Badan POM.
Daftar Semua Produk
Cari NOMOR REGISTRASI v P-IRT 1093324010212:
NOMOR REGISTRASL | PRODUK PENDAFTAR

Data Tidak Diternukan

10 Data Per-Halaman. Menampilkan 0 - 0 Dari 0 Data. « Halaman 0 pario »

© 2017 - 2020 Badan Pengawas Obat dan Makanan RI
Suitable View @ Chrome o Firefoxd+ » IE7+ « Opera » Safari

Figure 2: test results that are Not registered at The BPOM RI

Tests to determine the color, aroma and taste of physical honey samples are carried out using
organoleptic tests. The parameters for organoleptic test results according to SNI 8664 2018 are only aroma
and taste test results which have unspecific parameters, and there is no color test to determine the type
and factors of each honey, so in this research honey color parameters were tested. The difference in honey
color results is caused by the product coming from a different type of honey. The color of the honey
distributed in the comal area of the 20 samples can be seen in image 3, namely A is bright yellow, image

B is brown, and image C is blackish brown.

A B C

Figure 3: Differences in Honey Color

Based on the organoleptic test results in table 2, honey has many compound components,
especially gluconic acid, flying acid, minerals and phenolics which play a role in the formation of color,
aroma and taste in honey (Pattamayutanon et al.,, 2017). The mineral content in honey also affects the
color. Honey that contains high minerals will be dark in color, and the lower the mineral content, the
brighter the color will be (Pribadi & Wiratmoko, 2019). According to L.G. Berry and B. Mason Minerals are
homogeneous solid compounds that are formed inorganically, which have a chemical composition within
certain limits, and are composed of ordered atoms. The mineral content in honey is based on color, so it
can be concluded that honey that has a blackish brown color has a higher mineral content than honey
that is light brown and bright yellowish.

The aroma test results on honey have an average sweet smell like sugar, but there is a scent that
is not overpowering. The fragrance level of honey is influenced by the presence of volatile acid compounds
such as acetaldehyde, formaldehyde, acetone, isobutiraldehyde and diacetyl. Honey that has a non-
pungent aroma indicates a lower content of volatile acid compounds. Research conducted by

(Pattamayutanon et al., 2017) states that the aroma of honey is closely related to the volatile terpene



nd
\Ks_. cz NIN f; \,rj Agricultural technology and innovation

Social Innovation and Technology f Bas
| 124

Sustainable Community Development:SINtes um 3 fi

content. There are several other factors that influence the pungent aroma of honey, namely damaged
honey with the characteristics of gas content which is indicated by damage to the honey lid seal and
brownish foam, honey with codes A and B have these characteristics and the taste test results are very
sweet, indicating a mixture of solutions sugar, this is proven by the results of the sucrose sugar content,
namely that it does not meet the requirements.

The results of the taste test in the research showed differences, namely very sweet, sweet and
quite sweet. There were several factors that influenced the taste of honey, namely water content, harvest
time, ¢luconic acid compound content and sucrose sugar content. Honey contains gluconic acid
compounds which give a sweet taste which then changes to a slightly sour taste, so that the higher the
gluconic acid compound content, the sweeter the resulting honey tastes. The results of the research stated
that the honey samples with codes A and B which had different very sweet tastes, namely like a sugar
solution, were not the same as the results for the honey samples coded E, Q and T with a very sweet taste
which ended with a slightly sour taste, so the honey taste factor Very sweet in codes A and B are influenced
by high levels of sucrose because the results obtained in codes A and B have high levels of sucrose
(Saepudin et al.,, 2014)

The water content test is related to the shelf life of honey which can influence the growth of
putrefactive bacteria and yeast, according to SNI 8664 2018 the maximum water content contained in honey
is 22% because honey that has a water content of more than 22% will easily ferment because the yeast
that causes fermentation grows so that The shelf life of honey does not last long and of course this affects
the content of the honey which changes the benefits of the honey. Based on table 3, the results obtained
in this study are that of the 20 samples there were 5 honeys that had a water content of more than 229%,
including 4 types of pure honey, namely sample names with code B, D, F, and J were 23,6%, 25,5%, 22,83%,
23,33%, and the type of kapok honey was 1, with code S was 22,66%.

Based on the data obtained, honey with codes B, D, F, J and S has requirements that do not meet
the water content, and there was a possibility that honey with a high category was took from kapok flowers,
because in Savitri's research (2017) that kapok honey has a high water content compared to other types of
honey (Savitri et al.,, 2017). Factors that influence high water content according to Wulandari, 2017 ware
environmental conditions such as high humidity, harvest time such as morning, afternoon or evening, honey
harvested in the moming has higher humidity conditions, so the honey will have a smooth texture more
dilute, besides the storage temperature also affects the water content (Wulandari, 2017).

The acidity level test is used in honey testing parameters, especially during the shelf life of honey,
the higher the acidity level will indicate sugar fermentation which is related to the water content, honey
fermentation occurs because glucose and fructose become carbon dioxide and alcohol, in the presence of
oxygen the alcohol will be oxidized and converted into acetic acid and water thereby increasing the acidity
of honey (Pujiarti et al., 2021). The data in table 3 shows the results of the acidity water content test in
honey circulating in the Comal sub-district, there is 1 honey sample, namely with sample code B pure type

honey with plastic bottle packaging, with dark honey color and very sweet taste with a result of 56,53 mL
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N NaOH /kg, so that honey with code B does not meet the requirements based on SNI 8664 2018. According
to Pujiarti et al.,, 2021, the factor that influences high acidity levels is the ongoing fermentation process
which is characterized by increased gas content, damage to the packaging lid seal, and the presence of
foam chocolate on honey(Pujiarti et al., 2021) .

The sucrose sugar test is a test to determine the level of sucrose in honey. Sucrose is a disaccharide
sugar that cannot be reduced and is often found in everyday life, namely granulated or cane sugar. The
presence of high levels of sucrose sugar in honey can indicate the presence of a mixture of sugar solutions
in the honey. High levels of sucrose can affect health, especially triggering diabetes and changing the
benefits of honey. Based on table 3, it shows that the results of this research contained 2 samples that had
high sucrose levels, namely code A honey had a sucrose content of 8.79% and code B had a sucrose
content of 5.61% so that both honeys had quality that did not meet the requirements. This can be seen
from honey, namely that there is brown foam and lots of ants approaching it and there is gas which is
indicated by damage to the packaging seal. These results are the same as research by Pujiarti et al 2021
namely damaged honey which is indicated by high levels of sucrose sugar, there is brownish foam and
contains gas (Fatma et al., 2017).

The high sucrose levels in this study could be caused by damage to the honey or honey feed,
beekeepers provide additional intake which is placed in the bee stimulant box in the form of sugar syrup,
there are several factors that make beekeepers add sugar syrup, namely to maintain the bee colony due
to the weather. making flower nectar difficult to obtain, such as not during the flowering season (Fatma et
al., 2017). The process of forming honey is that flower nectar contains sucrose which is used as food for
bees and is digested by the invertase enzyme in the bee's stomach. The function of this enzyme is to
convert sucrose sugar into glucose and fructose. Sucrose is a non-reducing sugar because it cannot reduce
like fructose and glucose (Sukmawati et al., 2015). Sucrose is a disaccharide sugar which consists of two
types, namely glucose and fructose which have glycosidic bonds. Sucrose can be found every day, namely
granulated sugar, so it is necessary to test the sucrose content to determine the sucrose sugar content in
honey.

The carbohydrate test officially determined by BSN in SNI 01-2891-1992 is total carbohydrate
analysis using the Luff Schoorl method. In 1936, the International Commission for Uniform Methods of Sugar
Analysis considered the Luff-Schoorl method as one of the methods used to standardize the analysis of
sucrose sugar. The principle of analysis using the Luff-Schoorl Method is the reduction of Cu** to Cu'* by
monosaccharides. Free monosaccharides will reduce the basic solution of the metal salt to its oxide or free
form. The excess of unreduced Cu2* is then quantified by iodometric titration (SNI 01-2891-1992). The

reactions that occur in determining levels using the Luff-Schoorl method are:

Complex carbohydrates — simple sugars (reducing sugars)
Reducing sugar + 2 Cu** —> Cu,0(s)
2 Cu** (excess) + 4 I- — 2 Cul, — 2 Cul-+ 1,

l, +25,0,° — 21 + 5,0,
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Reducing Sugar Content Test

The process of forming honey is that flower nectar contains sucrose which is used as food for bees
and is digested by the invertase enzyme in the bee's stomach. The function of this enzyme is to convert
sucrose sugar into slucose and fructose. Sucrose is a non-reducing sugar because it cannot reduce like
fructose and glucose (Sukmawati et al., 2015). Honey has a minimum requirement of 65% because the
component of honey is reducing sugar. Based on table 3, none of the 20 samples met the requirements
for reducing sugar content.

Reducing sugar is sugar that can reduce other compounds produced by bees. Factors that influence
the low level of reducing sugar are the presence of a mixture of sugar solutions such as cane sugar or other
sugars that do not come from the bee's stomach, unripe honey, water content, humidity, storage
temperature and harvest time. Honey that is harvested early or in an immature state (honey cells are not
completely closed) so that the inversion process by the amylase enzyme which breaks down complex
sugars into simple sugars (reduction) in imperfect honey will reduce the levels of the diasase enzyme which
plays a role in converting sucrose sugar into sugar simple. The diastase enzyme comes from the bee's

stomach during the process of expelling honey into the hive.

Suggestions

Based on the research findings on honey in Comal District, Pemalang Regency involves testing for
moisture content, acidity levels, reduction of sugar levels, and sucrose sugar levels, here are some
suggestions:

1. Verify the results of reducing sugar tests using other methods such as Fehling and Dinitrosalicylic
Acid (DSA)

2. Honey farmers or honey producers regularly check reducing sugars and honey quality parameters
to ensure honey quality standards are achieved.

3. Honey farmers are given training in selecting and processing pollen substitute food sources, to

produce honey with reducing sugar content that meets standards.
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Abstract

Vietnam has a long history of education, and traditionally the Vietnamese people highly respect
learning. However, preschool education in Vietnam started to be concerned in the early 1945 and it has
made remarkable progress since the early 2000s. The Vietnamese Ministry of Education and Training (MOET)
commits to improving access to preschool education across the country. The MOET has also attempted to
enhance the quality of preschool education by revising the curriculum and upskilling its teaching workforce.
According to Vietnam Education Law 2019, preschool education teachers are required to obtain a university
degree. This paper aims to investigate the development of preschool education teachers in An Giang
province located in the Mekong Delta region, Vietnam. The paper utilized a mixed- research method to
collect quantitative and qualitative data from the tools of questionnaires, interviews of teachers and
educational managers, and provincial document analysis. The research findings showed that the province
is in the greater shortage of preschool education teachers in the rural areas than in towns. Its school and
class network as well as quantity of preschool units that meet the national standards is below 50%. Also,
the province has a lower teacher-pupil ratio in the classroom in comparison with that of the national ratio.
The province has not had a clear roadmap to plan for developing the teaching workforce at this educational
level. The paper ended with some conclusions and suggested some recommendations for this provincial
educational leaders to take into consideration for its future preschool education teacher development in
the context of the Vietnamese education being into the broadly and profoundly global integration progress.
Keywords: document analysis, educational managers, mixed-research method, shortage of preschool

education teachers, teaching workforce development.

Social Innovation and Technology for Area Based Development for Sustainable Community Development: SINtech 2023 for ADSCD

The 2™ National and International Conference at Kalasin University



nd
‘KS_,QZ SINTECHE Business Administration, Economics, Hospitality, Tourism

Social Innovation and Technology for A
| 127

Based Devel ent for

Sustainable Community Development:SINtech 2023 fi

Introduction

A nation’s human resource and particularly its human resources in the educational sector, including
its national policy for human resource development in the sector of education. There are various issues of
education and training such as goals, program contents, teaching methods, management mechanisms,
policy systems, and development of the teaching staff and educational managers that should be addressed.
Among of such issues, the development of teaching workforce and educational management team is

considered as a crucial element primarily influencing on the quality of education and training.
Preschool education in Vietnam

Preschool is a type of early childhood education for children from about age 3 to 5, aiming to
prepare children for kindergarten and lifelong learning. Preschool education is important and beneficial for
any child attending nursery school because it gives the child a head start through social interactions.
Through cognitive, psychosocial and physical development-based learning a child in preschool will learn
about their environment and how to verbally communicate with others. Children who attend Preschool
learn how the world around them works through play and communication (Dustmann, C.; Fitzenberger, B.;
Machin, S., 2008). Chapter Il - Article 23 in Vietnam Education 2019 documents that Preschool education is
the first educational level in the Vietnam national educational system that sets the foundation for the
comprehensive development of the Vietnamese people and carries out nurturing, caring and educating
children from 03 months to 06 years of age (Vietnam National Assembly (VNA), 2019).

Since 1986 there have been two periods of preschool education reform in Vietnam. First, the
Education Law 1998 marked a new move on curriculum and pedagogy of preschool education, which a
new preschool - called the Innovative Program 1998, was introduced in 1998 (Phan, 2012). This program
was piloted in some kindergartens and then it was implemented throughout the country. The second reform
was piloted in 2006 (Vietnam Ministry of Education and Training, Decision about promulgation a pilot project
that uses new early childhood education curriculum, 2006) and was carried out nationwide in 2009, namely
the Program 2009 (Vietnam Ministry of Education and Training Vietnam, 2009). Recently, the Program 2009
was amended in 2016 and then its updated version 2017 has been implemented since February 15", 2017
(Vietnam Ministry of Education and Training, Circular 01/VBBH-BGDBT dated on 24/01/2017 Issuance on
Preschool Education Curriculum, 2017).

According to a report from MOET, the development scale of the preschool education was uneven
in the regions in Vietnam; the quality of the preschool education was not stable; its policy system was not
synchronized, and the resources to invest into the preschool education was considered to be the lowest
in the education sector (Vietham MOET, Decision 1215/MOET dated 4/4/2013 Promulgating the Action
Program to implement the Vietnam Education Development Strategy 2011-2020, 2013). The MOETs statistic

report 2020 documented that there are 5,095,037 children and 336,783 preschool teachers (approximately
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ratio 15:1) (Vietnam MOET, General Number of Preschool Education in the school year 2019-2020, 2020),
however, Joint Circular 06/2015/TTLT-BGDBT-BNV on the date March 16™ 2015 stipulates that each
standardized preschool class should arrange 2.2 teachers maximally [approximately 2 teachers per class]
(Vietnam MOET&MHA, 2015). Consequently, there happens to be a serious shortage of preschool teachers.
In fact, according to the MOET’s statistic report 2022, there is a shortage of 48,700 preschool teachers, and
in the school year 2023 Vietnam’s education sector needs to recruit 27,850 new preschool teachers (Vinh
Ha, 2022). Currently, the MOET’s statistic report 2023, the whole country lacks 51,300 preschool teachers
for public kindergartens. The lack of preschool education teaching staff leads to pressure on teachers,
potential safety risks, and limitations in improving the quality of child care and education. Salaries, wages,

and policies of preschool teachers are very low (B& Nhu, 2023).

Types of preschools in Vietnam

Preschools in Vietnam consist of state-run and private nurseries and kindergartens. Nurseries, or
creches, cater to infants aged three months old to toddlers aged three years old. In Vietnam, children aged
between three and six enter preschool. Approximately half the preschool system in Vietnam is made up of
state-run kindergartens. There are also private kindergartens which use Vietnamese as the medium of
instruction and international kindergartens, which can be found in big cities and use English as the medium

of instruction.

Table 1: Vietham General Data on Preschool Education from 2018-2020

Year 2018-2019 Year 2019-2020
Total No. Division Total No. Division
Public Private Public Private
Types of schools 15,463 12,441 3,022 15,033 12,098 2,935
Kindergarten 2,124 1,980 144 1,978 1,843 135
Nursery 13,339 10,461 2,878 13,055 10,255 2,800
Classes 151,017 121,945 29,072 151,984 120,523 31,461
Pupils 4,415,233 3,709,236 = 705,997 4,314,744 3,573,610 = 741,134
Of | Female 2,110,684 1,777,614 | 333,070 2,067,134 1,716,859 = 350,275
wh
o Ethnic 806,967 791,659 15,308 798,348 781,270 17,078
m minorities
5-aged pupils 1,211,651 1,064,700 = 146,951 1,171,627 1,019,240 152,387
disabled 5,757 5,228 529 5,414 4,914 500
262,101 205,081 57,020 268,290 214,372 53,918
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Year 2018-2019

Total No. Division

Public Private

Of  female 261,651 213,207 = 48,444
wWh  Ethnic 40,369 38,419 1,950
% minorities
m- " Staff 194,108 194,108
Achieved 261,457 204,365 57,092
qualification

standards and

above
Av | Pupils/class 29.24 30.42 24.28
€ Ppupils/teacher 16.85 18.09 12.38
as Teacher/class 1.74 1.68 1.96
e
No
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Year 2019-2020

Total No. Division
Public Private
267,786 213,925 53,861

38,669 37,113 1,556

200,577 200,577

267,430 213,624 53,806

28.39 29.65 23.56
16.08 16.67 13.75
1.77 1.78 1.71

(Vietnam Ministry of Education and Training, General Statistic Data on Preschool Education, 2021)

An Giang province’s plan for preschool education development

An Giang provincial People Committee issued Decision No. 219/QD-UBND, dated February 11, 2022

to promulgate the Project "Developing the teaching workforce and educational managers to meet the

requirements of implementing the General Education Program in 2018, period 2021-2025, orientating toward

2030 in An Giang province". Then, An Giang People Committee issued Plan No. 206/KH-UBND, dated April

13, 2022 to perform the Project “the Development of Preschool Education in Phase Il 2021-2025, orientating

toward 2030” according to Decision No. 1677/Qb-TTg of the Prime Minister of the Government in An Giang

province”. Following are some achievements in period 2018-2020:

® Scale of school and class network

® The whole province currently has

197  public

and private preschools,

childcare/daycare centers, kindergartens (179 public schools; 18 private schools); there

are 157 children groups; private independent kindergarten classes.

=  Total number of groups and classes: 1,886, of which (children groups: 167, kindergarten

classes: 1,719).
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" Rate of mobilizing preschool children to go to class: infants and toddlers are 6.8% of
the age population; kindergarten children 72.7% of the age population (of which 5-
year-old kindergarten children 99.7%).

= Preschool children at public preschool units: 49,631/56,450 children (87.9% of the
number of children completing their classes).

®  Preschool children at private preschool units: 6,819/56,450 children (12.8% of the
number of children competing classes).

®  The percentage of preschool children attending 2 sessions/day and boarding is 79.09%
(of which 41.84% are boarding children).

e Development of preschool education teaching workforce

O Total number of management staff, preschool owners, preschool teachers and staff are 4,637 people
(including 460 managers; 153 facility owners; 2,970 teachers; 1,054 employees. Qualifications of
preschool teachers reaching the degree standardization is 99.0%, of which above the standard is
72.6%. Table 1 below illustrates the figure of An Giang province’s preschool teaching workforce in
2022.

Table 2: An Giang Province’s preschool education teaching workforce in 2022

Professional Title

Management staff Preschool units’ Preschool Edu. Preschool Edu. staff
OWNers teachers
Number 460 153 2,970 1,054
Total 4,637

Qualified Qualifications: 99% of which are above the standard (qualified qualification) is 72.6%
(over college degrees)
Notice: According to Vietnam Education Law 2019, preschool teachers who are 3-year college

degree holders are considered to be qualified or reach standardization.

O The ratio of preschool teacher over a group or class is 2,962 teachers/1,886 groups and classes - ratio
of 1.57 teachers/group and class (arranged according to the quota of day-boarding classes 2.0; 2
sessions/day 1.5 and 1 session 1.0 teachers /class), the average teacher rate increases by 10-15%
each year.

O The professional standard assessment rate of preschool teachers is evaluated with 4 levels (Good -
Rather Good - Acceptable — Unaccepted). The level of ‘Good’ and ‘Rather Good’ is 97.67%
(2,893/2,962), ‘Acceptable’ is 5.98% (177/2,962), and ‘Unacceptable’ is 0.51% (15/2,962).

O 100% of preschool teachers are fully and promptly supported with legally required policies such as

salaries, position allowances, preferential policies for teachers working in extremely difficult
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socioeconomic areas and ethnic minority areas; social insurance, health insurance and working

conditions. There are no teachers violating teachers’ ethics.

® Facilities and equipment
Classrooms: The province has 1,915 classrooms/1,886 groups and classes (of which, 1,578/1,915
[82.40%)] durable classrooms; 247/1,915 [12.9%] semi-durable classrooms, and 111/1,915 [5.8%)]
temporary rooms). Most classrooms are considered to ensure one room per class for 5-year-old
kindergarteners to study 2 sessions per day. 100% of schools and classrooms have toilets and clean

water to meet the needs of caring for, nurturing and educating preschoolers.

® Results of building preschools meeting national standards and universal preschool education for 5-
year-old kindergarten pupils

O Develop the quantity and improve the quality of preschools meeting national standards. The whole
province currently has 84/179 preschools meeting national standards, accounting for 46.9%.

O Maintain and improve the quality of universal preschool education for 5-year-old children. Presently,
the province has 11/11 district units (including 2 towns and 2 cities) to gain 100% of meeting the
universal standards for this aged children group. There are 100% of 5-year-old kindergarten classes
attending 2 sessions per day and boarding classes. On average, the rate of mobilizing this age group

to school to account for nearly 99% of this age population.

This province’s Department of Education and Training (DOET) stated a general comment that its
preschool network is reasonably planned, which basically meets the needs of preschool children. The
province’s educational sector has successfully implemented the goal of universal preschool education for
5-year-old children and improved the quality of care, nurturing and education of children. The team of
preschool education managers and teachers meets standards and exceeds standards in terms of
professional qualifications, meeting the requirements of nurturing, caring for and educating children.

However, the province has also recognized several limitations and causes. The rate to mobilize
children under 3 and 4 aged and boarding children is still low due to the limited conditions of facilities and
classrooms. The provincial DOET estimated that the province needs a budget of 7,200 billion VND to
construct facilities and teaching equipment (4,430 billion VND for basic construction; 2,740 billion VND for
teaching equipment); however, this budget is huge for this poor province; the Central government has not
supported yet, and it is hard for the province to mobilize such a huge socialized capital.

The ratio of preschool teachers per group and class has not met the maximum level according to
Joint Circular No. 06/2015/TTLT-BGDDT-BNV dated March 16, 2015 of the MOET and the MHA on regulating
the list employment position framework and norms for the number of employees working in public
preschools. An Giang Province’s DOET stated that the number of payroll assigned to the education sector

is a total number for the general education at all 3 educational levels (preschool education- primary
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education — lower and upper-secondary education); another reason is that the recruitment source of
preschool teachers is not guaranteed. On the other hand, when recruiting, many students register to enroll
in the same unit (with favorable conditions or close to home), but many other units in need do not have
students applying

Children groups and private preschool units are rapidly growing in number and mainly centered in
favorable areas and residential areas. Most of the units take advantage of available housing premises to
turn them into places to raise and care for children, so they have still limited playgrounds and also
difficulties in staffing. Most of their teachers are working with temporary sign-contracts and work.
Additionally, their teaching and supporting teams are not stable and their salaries are low, too. Therefore,
it is hard for them to create favorable conditions to attract new, good teachers (An Giang Province People

Committee, 2022).

Literature Review

Preschool education provides a bridge between the caring and nurturing and learning experience
children receives in a preschool and their continuing learning journey when they enter into a school setting
later (ALl About Children, 2023). Pre-primary education quality is the foundation of a child’s journey. Every
stage of education that follows relies on its success. However, there have been proven and lifelong benefits
of the preschool education stage, more than 175 million children — nearly half of all preschool-age children
globally — are not enrolled in the preschool education stage (UNICEF, 2023). So far, there have been several
research trends in preschool education that have been reported. They include (1) Mindfulness, (2) Nature-
based preschool education, (3) Social emotional learning, (4) Technology-based learning, (5) STEM/STEM
education in preschool education, (6) Early language and literacy development, (7) Culturally responsive
teaching, practices, and approaches, (8) Child-centered instruction, (9) Developmentally appropriate
practice, and (10) Family engagement (Mc Callops, K; Karpyn, A; Klein, J.; Jelenewicz, S., 2021). However, in
the section of the literature review of this research, the research team just focuses on reviewing studies
related to the shortage of preschool education teachers and policies and teacher professional development

for the teaching force at this educational level.

1. The global shortage of preschool education teachers

Preschool education provides the highest return on investment of all education sub-sectors;
however, it receives the smallest share of government expenditure compared to primary, secondary and
post-secondary education. According to a report from the UNICEF (2023), less than 1% international aid to
education currently support preschool education and less than 2% of education budgets are allocated to
preschool education in low-income countries. UNICEF (2023) mentioned that efforts to scale up access to
preschool education should not come at the expense of quality. Quality is the sum of many parts, including

teachers, families, communities, resources, and curricula. Without adequate safeguards for quality,
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expansion efforts can intensify education inequities. It is only by investing in quality as education systems
grow — not after — that governments can expand access and maintain quality. 9.3 million new teachers are
needed to achieve universal pre-primary education. Only 50% of pre-primary teachers in low-income
countries are trained. Only 5% of pre-primary teachers globally work in low-income countries (UNICEF,
2023).

Preschool education teachers and staff are significant contributors to the quality of preschool
education care, development and education. The daily experiences of children in their early years, in
particular the quality of care, depends on appropriate qualifications, training, knowledge and skills. Properly
trained professional preschool education teachers and staff provide children with experiences that are
nurturing, developmentally appropriate and responsive. Yet, while knowledge and skills are important,
professionalism, attitudes towards children and the values they hold also affect the quality in their services.
Therefore, both educational qualifications and professional commitments are essential to effectively
provide warm, positive interactions and high quality learning environments to optimally promote children’s
learning and development. The continual upgrade of knowledge and skills for preschool education teachers
and staff reflects their professional commitments to improve their capabilities and responsibilities as
professional preschool education practitioners. Based on these vital contributions to the preschool
education quality from the teachers and staff, in 2017 all ASEAN member States ratified the Convention on
the Rights of the Child (CRC) which has 54 articles covering four major categories of child rights, namely, the
right to life, the right to protection, the right to development and the right to participation. Specifically,

teachers and staff at this educational level are required to meet the following criteria:

® GI: Qualifications: Staff meet the qualifications in compliance with regulatory requirements of the

ASEAN Member State.

® (G2: Knowledge, skills and attitudes

O (G2.1) Respect children’s rights, demonstrate knowledge of child development in their planning
and implementation of activities, communicate respectfully and effectively with the children,
use positive, non-violent approaches to guide children’s behavior.

O (G2.2) Staff are flexible and innovative in modifying the planned lessons, routines and schedules
on encountering unexpected situations and events.

O (G2.3) Staff encourage and support children’s learning and development through: asking open-
ended questions, active listening, responding to their questions, providing opportunities for
children to express their feelings and ideas, providing opportunities for active exploration and

experimentation.

® (3: Professionalism
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O (G3.1) Staff display professionalism in performing their duties and routines: respect all children
and adults irrespective of gender, ethnicity, religion, position and socio-economic status, respect
cultural and religious sensitivities

O (G3.2) Staff maintain strict confidentiality on all matters relating to children (except with parents“
consent), families and colleagues

O (G3.3) All staff adhere to the guidelines of ethical conduct as staff members of the center

O (G3.4) Staff regularly upgrade their knowledge and skills.

2. Teacher professional development

Teacher professional development involves a continuing process of reflection, learning and action
to further develop teachers’ knowledge and skills, leading to enhanced teaching practices positively
impacting on students’ learning (Angus-Cole, 2021). Teacher professional development (PD) aims to improve
teachers and their practice by adopting a holistic approach to developing the teacher as a professional
practitioner. It is an ongoing process that supports continuous development of practice throughout the
whole of a teacher’s career. Teaching practice comprises a range of areas, each of which can be targeted
by PD activities. For example, in the TPACK model (Mishra, P., and Koehler, M. J.,, 2006), there are three
overlapping areas that exist — Technolosgical, Pedagogical and Content Knowledge. PD activities could
therefore specifically target subject content knowledge or instead focus on subject-specific pedagogical
knowledge (the overlapping areas of Pedagogical and Content Kno (Angus-Cole K. , 2021) wledge). Any
activity that supports teachers to reflect, learn and then act to improve their practice can be classified as
teacher PD. Such PD activities can occur in a face-to-face or online environment and some of their examples

can be seen in Figure 1 below.
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Figure 1: Micro to macro scale engagement with PD activities [adapted from Angus-Cole (2021, p. 1)]

Some common terms associated with PD activities include:

® (Continuing professional development (CPD) reinforces the notion that professionals should
always develop their expertise and teaching practice.

® Teacher (or professional) education emphasizes how engagement in educational experiences
leads to learning, advancing a teacher’s knowledge, skills and characteristics and enhancing their
practice.

® Training often develops operational features of a role, focusing on accomplishing one specific
skill, such as understanding how to teach a syllabus or how to write learning objectives.

® Mentoring and coaching are slightly different from one another. Mentoring focuses on
establishing a supportive relationship where a less experienced teacher benefits from the
guidance of a more experienced colleague (a ‘critical friend’). Coaching is a technique that
provides structured support to encourage a practitioner to review and develop their practice in
relation to a specific skill or change in circumstance.

® A professional learning community/network brings practitioners together, enabling the sharing of
ideas and experiences, as well as providing mutual support, either online or face to face.

® |n action research teachers conduct research into their own practice with the aim of finding out

how they might overcome a specific issue or problem associated with their practice.
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3. Preschool education teacher professional development

It is likely to state that the preschool teacher professional development is a subordinate concept of teacher
professional development and different researchers have different views on its the connotation (Qiu, Y. and
Fu. T., 2019). Li (2010) stated that the professional development of preschool teachers is an activity
procedure of continuous learning of professional knowledge, acquisition of professional skills and formation
of good professional attitude by preschool teachers in order to achieve their professional development
goals (Li, 2010) whereas Gu (2013) said that the professional growth of preschool teachers principally
referred to the development process of preschool teachers from non-professionals to professionals and

continuously improving their own professional quality (Zhang, S.Y. and Gu, R.F., 2013).

Teaching development

Professional development for teachers consists of self-directed or directed programs and activities
designed to enhance their knowledge, skills, and expertise in their teaching practice. It has many forms,
including ongoing classes, periodic seminars or workshops, in-class observations, collaborative learning
sessions or support groups.
According to the Learning Policy Institute (2017), effective teacher professional development consists of the

following elements (Darling-Hammond,L.; Hyler, M. E.; Garner, M.; Espinoza, D., 2017):

® Focuses on content: Successful teacher professional development concentrates on teaching
strategies associated with specific curriculum content that supports teacher learning within their
classroom contexts;

® |ncorporates active learning utilizing adult learning theory: Teacher learning that offers hands-on
experience designing and practicing new teaching strategies and skills, helps teachers overcome
challenges in their day-to-day practice;

® Supports collaboration, typically in job-embedded contexts: Active learning — that creates space
for teachers to share ideas and collaborate — often takes place in job-embedded contexts that
relate new instructional strategies to teachers’ students and classrooms.

® (ses models and modelling of effective practice: Good teacher learning gives access to lesson
plans, unit plans, sample student work, observations of peer teachers, and video or written cases
of accomplished teaching;

® Provides coaching and expert support: School leaders should provide access to master teachers
and experts who share their specialized knowledge, either as one-on-one coaches in the classroom,
as facilitators of group workshops, or as remote mentors using technology to communicate with

educators;
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® Offers opportunities for feedback and reflection: To develop professionally, teachers must have
time to think about, receive input on, and make changes to their practice by incorporating feedback;
and finally,

® Maintains a sustained duration: an effective teacher development program provides adequate
time (over weeks, months, and/or years) to leamn, practice, implement, and reflect upon new

strategies that facilitate changes in their practice.

4. Research gaps

So far there are numerous studies of early childhood education or preschool education. These
studies can be classified into themes on mindfulness, nature-based preschool education, social emotional
learning, technology-based learning, STEM/STEM education in preschool education, early language and
literacy development, culturally responsive teaching, practices, and approaches, child-centered instruction,
developmentally appropriate practice, and family engagement that are summarized by Mc Callops, et all.
(2021). In Vietnam, there have been an increasing number of studies on preschool education since 2017
when Vietnam MOET issued Circular 01/VBBH-BGDDT dated on 24/01/2017 on Vietnamese Preschool
Education Curriculum (Vietnam Ministry of Education and Training, Circular 01/VBBH-BGDDT dated on
24/01/2017 Issuance on Preschool Education Curriculum, 2017). Most studies on preschool education sector
conducted in Vietnam have been focused on renovating early childhood education pedagogy (Dang, T. P.,
& Boyd, W. A., 2014), the history of Vietnam early childhood education (Boyd W., Dang T., 2017), the matter
of quality in Vietnamese early childhood education studied by Hang (Hang D. T. T., 2019), and a review of
the trends of early childhood education in Vietnam (Nguyen, H. T. T., Boyd. W., 2022). However, there have
been still a limited number of studies on exploring the development of teaching workforce at preschool
education sector and its sustainable development orientation toward 2030. Up to now, it is likely to say
that our research team can be one of the first research teams to conduct this type of research in An Giang
province, Mekong Delta region — a ‘low-lying area on education’ in Vietnam, and it is our hope to provide
an insight on this investigatory research to those who are in interested into this research theme. Base on
that, this research set out the following research questions:

(1). What is the current reality of the development of preschool education teaching workforce in An
Giang Province?

(2). What will be An Giang province’s sustainable development orientation on the preschool education
sector in the period of 2021-2030?

(3). What recommendations can be suggested for this province’s educational leaders to consider

planning its preschool education development?
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Research Methodology

The researchers of this study invited 502 preschool education teachers and 50 educational
administrators in An Giang province to participate in the study with the permission from their management
agencies (e.g. An Giang Department of Education and Training, District Offices of Education and Training).
The participants were provided a detailed explanation of the objectives and content of the study while
voluntarily joining the questionnaire survey. As a sensitive issue to work with human participants about
sharing personal views on their professional development careers, the research team guaranteed to keep
confidentiality about all information as a matter of professional ethics in study. The research team went to
each location to work with all participating preschool teachers. Each participant completed the
guestionnaire within 30 minutes and the research team received the completed questionnaires from each
kindergarten in the study. The quantitative data obtained from the sound and valid questionnaires were
input and analyzed with the SPSS software 20.

The descriptive data of the preschool teachers’ teaching quality evaluated by their own, their
managers and children’s parents were analyzed to find out their relationships, interactions between
independent and dependent variables. All analysis and tests were established at a significance level of p <
0.05. Methods of synthesis, analysis and comparison are used to present the main research results.

Additionally, the study also conducted in-depth interviews with 36 principals, 36 teachers and 36
children’s parents from the studied kindergartens. The research group invited these interviewees who did
not join the questionnaire survey. The qualitative data from in-depth interviews were categorized into

thematic contents related to the research topic, and interpreted according to each criterion and content.

Findings and Discussions
4.1. An Giang province’s teaching workforce at preschool education level from 2021 to 2025 and

orientation toward 2030

Table 2 and Table 3 below show the number of preschool education teaching workforce in 2022
and the projection number of preschool education teaching workforce in the period of 2021-2025 and its
orientation toward 2030. The ratio of preschool education teachers that is qualified (college degree) and
over qualified (university and postgraduate degree) in term of qualification standards is very high (99%), in
which 72.6% of the teachers are university and postgraduate degree holders. However, the situation of
shortage of teachers for this education level is warning. Every year, the province need to recruit hundreds

of new teachers for this level but they do not have enough resources to recruit.

Table 2: An Giang Province’s preschool teaching workforce in 2022
Professional Title

Management staff Preschool owners Preschool teachers Preschool staff
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Number 460 153 2,970 1,054
Total No. 4,637

Qualified Qualifications: 99% of which above the standard (qualified qualification) is 72.6% (over college degrees)
Notice: According to Vietnam Education Law 2019, preschool teachers who are 3-year college degree holders are
considered to be qualified or reach standardization.
(An Giang Provincial People Committee, 2022)
Table 3: The projecting number of preschool teaching force in An Giang Province from 2021 to 2025

Academic years 2021-2022 2022-2023 2023-2024 2024-2025 Toward 2030
No. of preschool 2,526 3,007 (¥) 3,151 (%) 3,274 (%) N/A
Edu. teachers

Need of 393 239 211 198 N/A
additional

recruitment

(*): If the previous year has an enough recruitment number

However, the research team of this study had an interview with the Head of Personnel Office - An
Giang Province’ DOET (Department of Education and Training) to understand more about the current
teaching workforce of the whole province. The research team got the collected data that the total number
of the provincial preschool education teachers and staff in the academic year of 2022-2023 is 2,433 teachers
(nursery teachers: 152; kindergarten teachers: 2,281). In figure, the whole province is in need of 159 nursery
teachers and 3,200 kindergarten teachers. This means that the province is in the shortage of 926 teachers

(7 nursery teachers and 919 kindergarten teachers. Let’s see the figure in Table 4 below.

Table 4: An Giang Province’s preschool teaching workforce in 2022-2023

No. of current preschool Edu. No. of preschool Edu. teachers in No. of preschool Edu. teachers in
teachers need according to payroll quota shortage
2433 3359 926
Nursery Kindergarten Nursery Kindergarten Nursery teachers Kindergarten
teachers teachers teachers teachers teachers
152 2,281 159 3,200 7 919

(source from the research team’s interview data May 2023)
®  Orientation towards 2030

An Giang province’s educational sector needs to continue to review and arrange the network of

schools and classes and by the year 2030, it will strive to reduce 4 additional small schools. 100% of the
management and teaching staff at this education level will reach at least the college degree. Also, the
province will continue to recruit new teachers to ensure the maximum number of teachers according to
Joint Circular No. 06/20215/TTLT-BGDBT-BNV dated March 16, 2015 regulating the list of job positions
framework in public preschools in the annual development plan (An Giang Provincial People Committee,

2022).
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In fact, while examining the data in Table 1 and Table 2, we can identify that only in the academic
year of 2021-2022, the educational sector of An Giang province is need of over 444 preschool teachers (393
+ [2970 - 2526 = 51]). Table 2 indicates that in the period of 2021-2025, the province also will need to
recruit around 200 preschool teachers annually. In practice, the number of graduated high school students
that is applying to study to become preschool teachers is reducing due to the fact that they know their
future salaries are very low. For instance, a new preschool teacher is paid 3.129 mil VND per month (1.49
mil VND x 2.10) [approximately 128 USD] before 30 June 2023, and she will be paid 3.618 mil VND per
month (approximately 150 USD) since 1 July 2023 because the basic salary for Vietnamese officials increases
from 1.49 mil VND to 1.8 mil VND (Thuvienphapluat [Law Library], 2023). And in real life, it is very difficult a

new teacher to live on such a small amount of money.

Table 5: The Scale of schools, classes, kindergarteners in period 2021-2025 and its orientation toward

2030 in An Giang province.

Year 2020-2021 Projected Year 2024-2025 Projected Year 2029-2030

No. of preschools 197 210 197

Public Private Public Private Public Private

179 18 174 36 175 22

No. of classes 1,754 1,977 2,104

1,551 203 1,696 281 1,811 293
% class meeting 46.93% N/A N/A
the national
standards
No. 53,159 57,173 61,094
kindergarteners
Ratio of 30.3 28.9 29
kindergarteners
per class
Notes: National ratio of kindergarteners per class (16.08: 1) in 2020 (Vietham Ministry of

Education and Training, General Statistic Data on Preschool Education, 2021)

It is projected that by the academic year of 2024-2025, the province will have 210 preschool units
(174 public units, 36 private units) with a total of 1,977 classes (1,696 public classes, 281 private classes)
and there will be 57,173 kindergarteners (approximately 28.90 kindergarteners per class). In the academic
year of 2029-2030, it is projected that the figure of preschool units in the province will be 197 units (175
public units, 22 private units) with a total of 2,104 classes (1,811 public classes, 293 private classes) and the
province will have 61,094 kindergarteners (approximately 29 kindergarteners per class) (An Giang Provincial

People Committee, 2022).
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UNICEF in 2019 recommended that countries progressively aimed for a pupil-teacher ratio of no
more than 20 pupils per teacher at the preschool education level. More specifically, UNICEF suggested a
reasonable ratio of preschool education teacher over pupils for various ranks of countries in terms of their
income levels in 2017. For example, a ratio of teacher per pupils for high income countries is 1: 14; for
upper-middle income countries is 1: 17; for lower-middle income countries is 1:20; and low-income
countries is 1:34. (United Nations Children’s Fund (UNICEF), 2019). In contrasting with this recommended
ratio, by the year of 2029-2030, the ratio of teacher per pupils at preschool education level in An Giang
province will be for the standard of low-income countries while Vietnam will expect to become a middle-
income country. Therefore, in order to enhance the teaching quality of preschool education level, the
educational sector of this province should reduce the ratio of teacher per pupils (1:20) in following years.
By such doing, the province will more highly strive for developing its preschool education teaching force
and network of schools and classes. The province, additionally, will need to mobilize various socializing
sources to increase the number of private preschools to reduce the investment burden of the local
government.

In addition to a low teacher-pupil ratio, the province’s educational leaders admit that although
their local size and network of schools and classes have been carefully arranged, the current number of
pupils attending 2 sessions per day has been still low and not yet widespread because of the facility

conditions and the number of classrooms have not been enough to be used for 2 sessions per day.

4.2. Satisfaction on remuneration policies for preschool education teachers in An Giang province

Table 6 shows the data on the satisfactory levels on remuneration policies for preschool education
teachers in An Giang province. The teachers in the study felt quite satisfied with the remuneration policies
that can been from items (d, e, f, g, h) with quite high percentages (32.5%, 38.4%, 51%, 49.2%, and 38.4%
respectively). Meanwhile, they expressed their high dissatisfaction [very dissatisfied and dissatisfied] with
‘salary policy’, ‘professional allowances’, and ‘policies attracting teachers to work in difficult areas’ with
the percentages of 51.2%, 45.6%, and 39% respectively. As a result, the responsibly educational leaders of
this province should consider the three mentioned remuneration policies in this study so that they can

keep ‘feet’ teachers to continue to work in difficult socio-economic and ethnic minority areas.

Table 6: Remuneration Policies for preschool education teaching in An Giang province

Remuneration Policies 1 2 3 q 5
Very Dissatisfied Neither Satisfied Very
dissatisfied dissatisfied satisfied
or satisfied
No. respondents (508) Likert scale on the satisfactory level calculated by % of respondents
ﬁ
a. Salary policy 22.1 29.1 29.1 19.7 0
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b. Professional allowances 16.5 29.1 375 16.7 0.2
c. Policies attracting preschool education teachers 14.5 24.5 41.0 19.7 0.2
working in areas with extremely difficult socio-economic

conditions or in ethnic minority areas

d. Local authorities creating favorable conditions for 5.0 16.3 46.2 32.5 0
preschool education teachers to work

e. Preschool education teachers with eligibility are 4.2 12.0 45.0 38.4 0.4
supported to change workplace according to their

expectations

f. Competition and reward regimes for preschool 4.4 12.2 32.1 51.0 0.4
education teachers are objectively and scientifically

cared according to professional standards

g. Fully equipped facilities to meet the requirements of 1.2 10.2 39.2 49.2 0.2
working conditions in preschool education units

h. Policies and conditions are ensured to create 2.8 9.8 478 39.4 0.2

motivation for teachers to participate in fostering and

training activities

4.3. Solutions to improve the quality of preschool education teaching workforce

The data in Table 7 indicates that most teachers in the survey expressed their high agreement on
solutions to improve the quality of preschool education teaching workforce in An Giang province at current
time. The percentage of ‘agree’ and ‘strongly agree’ is nearly 90% while the percentage of ‘strongly
disagree’, ‘disagree’, and ‘neither disagree nor agree’ is around 10%. This means all suggested solutions in
the survey were approved by the teachers in the survey. Besides, some of them recommended some other
ideas to improve the quality of the province’s preschool education teaching workforce. They include
reducing teaching hours, reducing work pressure, having democratic rights to raise their voices for suitable
policies of financial income rewards and vacations. It is likely to understand that in some preschool
education units in the province the issue of democracy and equal rights of teachers and teaching staff is
still limited. Therefore, it is advisable that the educational leaders in some localities need to take this issue
into consideration and make it better in the future.

Table 7: Solutions to improve the quality of preschool education teaching workforce

Solutions 1 2 3 4 5
Strongly Disagree Neither Agree Strongly
disagree disagree nor agree

agree

Likert Scale with the percentage of the agreement level

—

a. To improve teachers’ salary policy 2.6 1.6 6.2 213 68.3
b. To develop care for teachers’ life 2.8 1.6 6.4 233 65.9
c. To improve working conditions (e.g. classrooms, 2.8 1.4 32 311 61.6

facilities, communications)
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d. To upgrade preschool teachers’ professional 2.8 1.2 24 33.9 59.8
qualifications

e. To improve activities for preschool teacher testing and 2.6 4.0 3.0 42.8 47.6
professional networks

f. To well organize preschool teacher professional training 2.8 1.2 24 37.8 55.8
activities

g. To improve management styles by giving teachers 3.0 1.8 338 37.1 54.4
autonomy in making professional decisions

h. To create conditions for preschool teachers to join 2.6 1.6 32 373 54.4

making decisions and building school policies.

Other ideas: The respondents also recommended other solutions that include
reducing teaching hours, reducing work pressure, and they should have
their rights of democracy to raise suitable policies of financial income

rewards and vacations.

Conclusions and Recommendations
1. Conclusions

The development of teaching workforce for the education sector is very important for a country’s
socioeconomic development, and particularly the development of teaching workforce the first level of the
education sector — preschool education level is even so crucial. This study aimed to explore the reality of
the current preschool education teaching workforce in An Giang province, in the Mekong Delta region of
Vietnam, seen as a ‘low-lying area of education’ in Vietnam and what the province’s educational sector is
preparing for the sustainable development for this education level. This study comes to several conclusions
as follows.

Firstly, the issue of the shortage of teachers in the preschool education level is in a warming
situation, and it is quite challenging to recruit new teachers from now to the year 2025. Besides, the shortage
of teachers in rural areas is more serious than in towns and cities of this province. Moreover, the province
has not had a clear roadmap for the development of teaching workforce at this educational level. Secondly,
the province’s school and class network for this level is developing in quantity but the ratio of preschool
units that meet the national standard is still quite low. The issue of mobilizing various social sources to
develop this educational level is still limited; therefore, the ratio of private and public preschool units is
very low and it seems that there are no private preschool units in the rural areas. Thirdly, the ratio of
teacher per pupils is very low and even below the average teacher-pupil ratio of the country. In the
orientation towards to 2030 to reduce this low rate of teacher per pupils will not be also feasible. Fourthly,
the study found that the teachers in this study felt dissatisfied with the current remuneration policies
related to ‘salary policy’, ‘professional allowances’, and ‘policies attracting teachers to work in difficult
areas’. Therefore, the educational leaders need to suggest better policies to attract more qualified teachers
to work for the province. Last but not least, the teachers in this research agreed with some solutions for

developing the quality of preschool education teachers and added some recommendations for it such as
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reducing teaching hours and work pressure but improving their democratic rights to raise suitable policies
of financial income rewards and vacations.

2. Recommendations

The province’s educational sector will need to carry out the following things. Firstly, the province
needs to manage and evaluate the team of teachers and educational managers according to legally
professional standards for teachers and principals issued by the MOET, and annually continue planning a
roadmap to improve the qualification standards for its preschool education teachers according to the
Decree No. 71/2020/ND-CP dated June 30 /2020 by the Prime Minister. Secondly, it is advisable to complete
planning of school and classroom networks, increase investment in facilities for this educational level.
Thirdly, the province should develop and enhance the quality of managers, teachers, and employees at
this level. Fourthly, it is recommended that the content, programs for preschool education and the
management of this education level are to be innovated. Fifthly, the quality of care, health and nutrition
for preschool pupils should be paid better attention. Finally, it is needed to mobilize variously social sources
for the development of both public and private preschool education units and specially to build more

preschool units in difficult and rural areas of the province.
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Abstract

The aim of this research is to investigate whether Vietnamese banks engage in income smoothing
and to identify the factors that influence the extent of income smoothing through loan loss provisions.
Applying panel data regression analysis on a sample of 27 banks during the 2010-2019 period, we find that
income smoothing, facilitated by loan loss provisions, is a common practice among Vietnamese banks. The
results further suggest that the degree of income adjustment via loan loss provisions can be influenced by
several factors. These include but not limited to a smaller board size, a lower percentage of independent
board members, the lack of foreign board members, the presence of controlling shareholders, a smaller
bank size, or a higher capital adequacy ratio.

Keywords: Income smoothing, Earnings management, Loan loss provisions, Factors

Introduction

“Income smoothing’ is the process of manipulating the time profile of earnings or earnings reports
to make the reported income stream less variable” (Fudenberg & Tirole, 1995, pp 75). Companies can use
accounting policy choices, in which accruals are popular tools, to reduce reported earnings in years with
favorable economic conditions and increase reported earnings in years with unfavorable economic
conditions. This type of earning management practice makes the reported earnings more stable over time,
helping managers conceal actual income, affect the risk assessment from outsiders, and stabilize their
compensation and dividend flows to shareholders over time (Bhat, 1996). As a major accrual in banks, loan
loss provisions (LLPs) were commonly employed to study such smoothing practices (Kanagaretnam et al,,
2004, pp 128). Researchers suggests that banks’ managers intentionally overestimate LLPs to reduce
reported income when banks’ performances are good, and conversely underestimate LLPs to raise reported
income when banks’ performances are poor (Kanagaretnam et al, 2004; Curcio et al, 2014). Though many
studies, which will be introduced in the literature review session, was conducted to test the income
smoothing hypothesis at banks over the world, the number of research about this topic for Vietnamese

banks is modest. Meanwhile, Vietnam is acknowledged as a bank-centric economy, which means that the
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economy depends heavily on banks’ performance and reputation, so earnings management at banks should
have received more serious attention. This urges us to fill the gap in literature not only to gain more
knowledge about how banks’ managers manipulate earnings in the case of Vietnam but also to raise the
awareness of the authority about this problem

Motivated by the findings in Nguyen (2022) that changes in reported income of Vietnamese banks
over years are concentrated irregularly high around 0, we first hypothesize that banks in Vietnam do manage
earnings to reduce the fluctuation of reported income. Like previous studies, to test that hypothesis, we
analyze the relation between LLPs and pre-managed earnings (i.e, earnings before LLPs and taxes). We
found strong evidence supporting the smoothing practice in Vietnamese banks. Further, to better
understand banks’ income smoothing, we examine what factors influence the extent of earnings
management through LLPs. In this research, we use several indicators to represent corporate governance,
ownership structure and financial health. Our research indicates that factors including the characteristics
associated with the Board of Directors (BOD), ownership concentration, bank size, and capital adequacy
ratio (CAR) can influence the utilization of LLPs for income smoothing.

Our findings contribute to the literature in three folds. First, we provide the evidence that banks in
Vietnam do manipulated earnings to smooth their reported income. Second, we explain how Vietnamese
banks can engage in such practices, namely, through discretionary choices in recognizing LLPs. Finally, we
show factors that affects the use of loan loss provisions in smoothing income.

Research Objectives

1.To explore the possibility of Vietnamese banks employing the income smoothing strategy through
loan loss provisions

2. To study the factors affecting the income smoothing practices of Vietnamese banks
Review of Related Literatures

1. Income smoothing and loan loss provisions

LLPs is known as the largest accrual in banks’ accounting system; thus, many researchers have
related it to earnings management, especially income smoothing practices (Kanagaretnam et al., 2004). By
examining the relation between LLPs and pre-managed earnings, they hope to find evidence supporting
the income smoothing hypothesis.

The existing literature on income smoothing shows mixed empirical results. Though the use of LLPs
to smooth income at banks has been documented internationally in many previous studies (among others,
Collins et al., 1995; Shrieves & Dahl, 2003; Kanagaretnam et al., 2004; Liu & Ryan, 2006; Anandarajan et al.,
2007; Taktak et al., 2010; Packer and Zhu, 2012; El Sood, 2013; Kilic et al., 2013; Curcio et al., 2014; Mohd
Isa et al., 2018; Osma et al., 2019; Danisman et al., 2021), several studies could not find the relation between
LLPs and earnings management (@mong others, Beatty et al., 1995; Ahmed et al., 1999, Ismail et al., 2005;
Bouvatier & Lepetit, 2008).

While income smoothing at banks has been studied for decades, the number of analyses of earning

management and income smoothing of Vietnamese banks is still modest. Apart from a few country-specific
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analyses, Vietnamese banks have not appeared in any cross-country analysis considering income smoothing
practices. Vietnam was even excluded from the study of Parker & Zhu (2012) about Asian banks' earnings
management, which took into account Vietnam's neighbors such as Thailand, Malaysia, etc. Therefore, it is
not wrong to say that we know very little about income smoothing in Vietnamese banks.

2. Determinants of income smoothing

Prior research on the determinants of earnings management as well as income smoothing in banks
has identified various factors at different levels that can influence how bank managers manipulate their
financial reports. As this paper focuses solely on Vietnamese banks, we do not include institutional factors
and other country-level factors. Specifically, we aim to identify which bank-specific factors have a significant
impact on the employment of loan loss provisions for earnings manipulation. Upon theories and prior
research, our study opted to incorporate the following factors.

Board size is generally believed to influence the quality of corporate governance. While the agency
theory prefers smaller boards due to better operation and control (Jensen, 1993), the resource dependence
theory prefer larger ones for the better of boards’ advisory capacity, more cautious decision-making, and
the improvement of external relationships (Pfeffer, 1972). Cornett et al. (2009) demonstrates an inverse
relationship between board size and corporate governance, suggesting that a larger size may enhance the
level of earnings management. However, Adams & Mehran (2005) suggests that larger boards do not diminish
the operational efficiency of banks. Therefore, the size of the BOD can either augment or diminish the
quality of governance, thereby either limiting or facilitating income smoothing in banks.

Independent directors have long been viewed as a good practice in corporate governance to
bolster its management and oversight capabilities. The BOD with a majority of external members is deemed
superior for monitoring and controlling managers, according to Dunn (1987). Research by Benkel et al. (2006)
provided evidence that a higher ratio of independent directors on the board limits earnings management
of firms. Therefore, we anticipated a negative relationship between the proportion of independent members
and the extent of income smoothing.

Board diversity may positively or negatively affect income smoothing behaviors. The diversity can
bring more perspectives to the board, increasing the richness of experience and information resources that
directors bring (Carter et al., 2010), thereby helping the board make better decisions and come up with
creative, groundbreaking solutions. Besides the possible benefits, diversity can cause disengagement and
more conflict among members, making communication more difficult and sometimes disrupting group
activities (Frijns et al., 2016). In this context, we considered the proportion of female directors and the
proportion of foreign directors as proxies for board diversity.

Managerial ownership may make managers pay more attention to the stock price and take actions
to increase the stock price in the short term (Cheng et al., 2011). Research with non-financial companies,
Cheng & Warfield (2005) showed that managers who hold more shares tend to adjust income to exceed
analysts' expectations. Cheng et al. (2011) also found that bank managers with high equity incentives are

more likely to manage earnings but only when the capital adequacy ratio is close to the minimum regulatory
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capital requirement. In summary, empirical studies implied a positive impact between managers' ownership
and earnings management.

Ownership concentration could provide more opportunities for large shareholders to control the
company's operations and use this control to direct the BOD to work for their benefit (Bouvatier et al,,
2014). This is even more likely to happen if one shareholder owns enough shares to have full control of
the company. Bourkhis & Najar (2017) pointed out that banks with distributed ownership structures, as
opposed to concentrated ones, often have better earnings quality.

Institutional investors are often considered to have more skills and motivation to monitor
companies' operations than individual investors (Elyasiani et al.,, 2017), so banks have higher institutional
ownership would be expected to have lower earnings management. This relationship was confirmed
through the study of Miller et al. (2021). The participation of foreign investors is also expected to have a
similar impact because the presence of foreign investors with richer investment experience and expertise
will help reduce asymmetric information between insiders and outsiders (Welker, 1998; Leuz & Verrecchia,
2000; Healy & Palepu, 2001; Francis et al., 2005).

Firm size is often suggested to be positively associated with the level of information transparency.
This is because larger firms are typically required to disclose their financial information more transparently
than smaller ones (Lee & Choi, 2002). Similarly, large-scale banks may find it challenging to manipulate
profits due to increased public and regulatory scrutiny. However, there is a possibility that larger banks,
under more performance pressure than smaller ones, might give managers more incentives to adjust income
in order to meet public and investor expectations. Furthermore, larger firms, with their greater resources
and capabilities, might have a higher ability to adjust earnings compared to smaller ones (Moses, 1987).

Capital adequacy ratio (CAR) is a crucial financial metric for banks. A higher CAR indicates lower
risk in banking operation and solvency. As this ratio is fundamental in assessing a bank’s financial health,
regulatory bodies like the State Bank mandate a minimum requirement for this ratio and act against banks
that fall below this threshold. Consequently, banks strive to maintain their CAR at a safe level. They tend
to avoid reducing the CAR when it’s close to the minimum. However, earnings management tools used by
banks can impact the CAR. In summary, banks with a low CAR are less likely to adjust financial reports in a
way that decreases the CAR compared to banks with a high CAR.

The Big 4 auditors have multiple reasons to restrict their clients’ earnings management compared
to auditors outside this group (Kanagaretnam et al., 2010). Specifically, these auditors are considered to
have superior expertise and resources, and importantly, a stronger motivation to maintain their reputation
and minimize litigation risks. The research findings of Kanagaretnam et al. (2010) supported the hypothesis
that this characteristic of auditing can decrease the propensity for income smoothing.

Banks’ listing status may have an influence on the quality of their financial reporting. Beatty et
al. (2002) claimed that public banks have more incentives to enhance income to meet target thresholds
compared to private banks since they are under more intense scrutiny. Nevertheless, public banks are

subject to additional oversight from the stock exchange where their shares are listed. Fonseca & Gonzalez
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(2008) and Bouvatier et al. (2014) provided evidence that banks are less likely to engage in earnings
management practices when operating in a more tightly controlled environment and are required to
disclose more information. Therefore, the listing status of banks can either promote or limit income

smoothing practices.

Research Methodology
1. Research Models

Within the framework of this study, to test whether Vietnamese joint stock commercial banks
manage earnings to reduce the fluctuation of eamnings over years, we examine the relationship between (1)
LLPs and (2) pre-managed earnings. Specifically, we would like to test the following hypothesis: “The
relation between LLPs and earnings before taxes and loan loss provisions (EBTP) is positive”. EBTP is used
as a proxy for earnings before manipulated or pre-managed earnings. If banks have used LLPs to stabilize
reported earnings, the coefficient of EBTP should be positive (Ahmed et al. 1999; Kanagaretnam et al., 2004;
Liu & Ryan, 2006; Curcio et al, 2014). Beside EBTP, other explanatory variables were added to the model as
controlling variables. These variables are used to explain the variation in LLPs that are not for earnings
management. The following model is used to test the relationship between LLPs and EBTP.

LLP it =B 1EBTP it +B 2GDPGR t + B 3NPL it + B 4 ALOAN it + B 5CAR it + [ 6 SIZE it (1)

where: LLP_it: Ratio of loan loss provisions to total assets of bank i in year t;

EBTP _it: Ratio of earnings before taxes and loan loss provisions to total assets of bank i in
year t; GDPGR _t: GDP growth rate in year t;

NPL_it: Non-performing loan ratio of bank i in year t;

ALOAN _it: Change in customer loan ratio of bank i in year t;

CAR it: Capital adequacy ratio of bank i in year t;

SIZE_it: Natural logarithm of total assets of bank i in year t.

The regression model using equation (1) is called the baseline model. To evaluate the impact of
factors on income smoothing behavior through loan loss provisions, we consider the equation below, which
we call the factor model.

LLP it =B 1 EBTP it+ B 2GDPGR t + B 3NPL it +[B 4 ALOAN it + B 5CAR it +PB 6
SIZE it + Bx[EBTP itxFactors_it]+ e it (2)

where Factors: Vector of dummy variables representing factors

For convenience, we modify the baseline model by adding interaction variables between EBTP and
the factors we are interested in to evaluate the impact of the factors on the level of income smoothing.
This method has been used by Fonseca & Gonzalez (2008), Gebhardt & Novotny-Farkas (2011) and Bouvatier
et al. (2014) in their study. Due to the use of interaction terms, the factor variables in the factor model
should be dummy variables. Dummy variables other than CONTROL, BIG4 and PUPLIC are formed through
converting variables that initially take continuous values into discrete variables. We apply the interval

division, thereby, each original variable is converted into 2 dummy variables denote as UPPER_and LOWER .
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The UPPER _equals 1 if the variable's original value belongs to the first quartile of the data, otherwise equals

0. The LOWER _ equals 1 if the variable's original value belongs to the fourth quartile of the data, otherwise

equals 0.

2. Data

The study collected data from the annual reports of banks, except for the data on Vietnam’s GDP

growth rate, which was obtained from the World Bank database. The initial sample includes data from 27

Vietnamese commercial banks during the period 2010 - 2019 (equivalent to 270 observations). In the data

processing stage, some observations were removed due to missing value. As a result, the final sample used

for analysis in the models is an unbalanced panel data, comprising 228 observations from 27 banks.

3. Statistics for Data Analysis

Table 1: Descriptive statistics

Table 2: Correlation matrix of variables

ALOA
LLP  EBTP NPL GDPGR SIZE  CAR
N
LLP 1,0000
EBTP 0.6211  1.0000
NPL 0.3336  0.1348  1.0000
ALoA -
-0.0476  0.0850 1.0000
N 0.0159
GDPG -
0.0731  0.0916 0.1627  1.0000
R 0.2329
SIZE 0.2212  0.1989 © 01238 02181 1.0000
0.1190
- - - 1.000
CAR 0.0231 0.1099  0.2007
0.0933  0.2626  0.5402 0

Std.D
Mi Me Ma
ev.
n an X
00 00 00
LLP 0.005
00 06 36
© 00 00
EBT 0.0 0.011
16 64
P 51
00 00 00
NP 0.007
01 12 60
L
AL 00 02
0.1 0.057
OA 86 65
a8
N
GD 52 63 70
0.626
PG 50 27 80
R
00 01 04
CA 0.048
00 39 02
R
30. 32, 34
SIZ 1.114
32 31 94
E
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Table 1 provides the descriptive statistics of variables used in our baseline models. As indicated in the

table, the mean of LLP (0.006) is approximately 0.4 of the mean of EBTP (0.016). On average, the LLP seems to take

a large portion of EBTP, supporting the view that LLP is the largest accrual of banks. There is a notable similarity

among Vietnamese banks in terms of the variability of the variables used in the model. The standard deviation for

all variables is relatively small compared to their mean. Table 2 presents the correlation between the variables

used in the baseline model. LLP shows a strong positive correlation with EBTP, and a positive correlation with NPL,

GDPGR, and SIZE. Conversely, it is negatively correlated with ALOAN and CAR. The correlation coefficients among

the explanatory variables are generally low, mostly under 0.3, except for the correlation coefficient between SIZE

and CAR, which is -0.5402. Thus, according to Gujarati & Porter (2009), the likelihood of multicollinearity is low.

Table 3: Correlations between EBTP and LLP in subsamples

Factor (Original Factor Dummy Correlati Factor Factor Dummy Correlati
variable) characteri value on (LLP, (Original characteri value on (LLP,
stic EBTP) variable) stic EBTP)
Large UPPERBSIZ  0.454 High UPPERINSO  0.555
E=1 Institutiona =1
Size of BOD Medium Both equal 0.513 L Average Both equal  0.72
(BSIZE) 0 ownership 0
Small LOWERBSIZ  0.925 (INSO) Low LOWERINS  0.581
E:1 O:]_
High UPPERBIND  -0.251 High UPPERFOR  0.766
=1 0=1
Proportion of Foreign
Average Both equal 0.714 Average Both equal  0.573
independent 0 ownership 0
directors (BIND) (FORO)
Low LOWERBIND  0.395 Low LOWERFOR  0.707
=1 0O=1
High UPPERBFOR  0.01 Large UPPERSIZE ~ 0.812
=1 =1
Proportion of
Average Both equal 0.533 Bank size Medium Both equal  0.531
foreign directors
0 (SIZE) 0
(BFOR)
Low LOWERBFO  0.796 Small LOWERSIZE ~ 0.426
R:]_ =].
High UPPERBFE  0.76 High UPPERCAR=  0.562
Proportion of Capital
M=1 1
fermale directors adequacy
Average Both equal 0.507 Average Both equal  0.783
(BFEM) ratio (CAR)
0 0
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Low LOWERBFE  0.711 Low LOWERCAR  0.467
M:]. :1
High UPPERCEO  0.786 Exist BIG4=1 0.674
Big 4
O=1
auditor
CEO ownership Average Both equal 0.657 p_— Not exist BIG4=0 0.659
(CEOO) 0
Low LOWERCEO  0.555 Public PUBLIC=1 0.784
Listing
O=1
status
Exist CONTROL = 0417 Private PUBLIC=0 0.571
Controlling (PUBLIC)
1
shareholder
Not exist CONTROL = 0.667
(CONTROL)

0

Table 3 shows the correlation coefficients between LLP and EBTP in subgroups divided by factor
characteristics. Bank groups that use LLPs to smooth income more are likely to be observed higher correlation. The
descriptive statistics suggest that there are negative relationships between the degree of income smoothing with
the BOD size and the proportion of foreign directors, while there are positive relationships between income
smoothing practice with managerial ownership and bank size. Banks with controlling shareholders have a lower
correlation coefficient between LLP and EBTP than banks without controlling shareholders. The correlation
coefficients between LLP and EBTP among groups audited and not audited by Big 4 auditors are similar. However,
public banks have a correlation coefficient much higher than that of private banks. The relationships between

income smoothing and other variables are not clearly defined.

Results
1. Vietnamese banks’ smoothing income practice through loan loss provisions

Table 4 presents the summary of our regressive results. The table shows how pre-managed earnings along
with other bank-specific characteristics affect the level of LLPs. The first column [1] of the table presents the
outcome of regressing LLP against EBTP and year dummy variables exclusively. The second column [2] displays the
outcome when LLP is regressed against EBTP and additional control variables beyond year dummy variables. In our
research, we employ the fixed-effect model (FEM) as our main regression method. Besides FEM, we also use pooled
OLS and REM, but based on tests, FEM with year-dummy variables is the most appropriate model. Additionally, we
employed White-Arellano (1987) estimator to obtain consistent standard errors in Table 4 since this method allows
a fully general structure with reference to heteroskedasticity and serial correlation. The coefficient of EBTP is
consistently positive in three specifications in Table 4 at 1% level as expected. This finding is consistent with what
was found by, among others, Kanagaretnam et al. (2004), Liu & Ryan (2006), and Curcio et al, (2014). As explained,
a positive and significant relationship between LLP and EBTP supports the hypothesis that Vietnamese banks
smooth their income over time. The result also suggests that LLPs are used as a tool for earnings management.

2. The determinants of income smoothing of Vietnamese banks
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Our initial approach for factor specifications involved running regressions with each model containing only
one factor (i.e., each model had only one interaction variable or only interaction variables belonging to one factor).
Then, we keep the interaction variables that are statistically significant and yield robust results, i.e., they are
significant in all models where the variable appears, for inclusion in the model in column [3]. The signs of the
interaction variables remain unchanged compared to the one-factor models. The result shows that banks with
smaller boards tend to use LLPs to smooth income more than other banks, which aligns with the resource
dependence theory. Banks with a high proportion of independent directors tend to have lower income smoothing
level than other banks. This partially supports the notion that independent members of the BOD are better
directors. Banks with fewer foreign directors have a higher level of income smoothing. Specifically, in our case,
LOWERBFOR=1 if the proportion of foreign directors is 0. Thus, banks without foreign directors tend to smooth
income more than other banks. This result supports the argument that board diversification will reduce earnings
management. Banks controlled by a major shareholder tend to smooth income more than other banks. In our
case, the major shareholder is also the State. Hence, state control has a positive relationship with income smoothing
at banks, which is in line with the findings of Doan et al. (2020). Small banks tend to have a lower extent of income
smoothing than other banks. This finding supports the assertion that larger banks can more easily implement income
smoothing techniques than small banks. Finally, banks with low capital adequacy ratios tend to smooth income
through loan loss provisions less than other banks. This result agrees with our initial argument that banks with capital

adequacy ratios close to the minimum requirements of the State Bank will have less incentive to adjust earnings.

Table 4: The regression results

[1] [2] [3]
EBTP 0.23433%** 0.27924>** 0.256 747
EBTP*LOWERBSIZE 0.06178%**
EBTP*UPPERBIND -0.11664**
EBTP*LOWERBFOR 0.15236**
EBTP*CONTROL 0.30946**
EBTP*LOWERSIZE -0.22325%**
EBTP*LOWERCAR -0.05845*
Year Dummies Yes Yes Yes
Controlling variables No Yes Yes
No of Observations 228 228 228
R? 0.32586 0.43695 0.63959
Adjusted R® 0.20297 0.32015 0.55047

xex *%and * denote significance at the 1, 5, and 10 percent levels, respectively
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Discussion

Banks that have a high proportion of independent directors, small scale, and low capital adequacy ratio
tend to practice less income smoothing. Conversely, banks with a small board of directors, no foreign director, or
completely controlled by a large shareholder (or State) tend to smooth income more than other banks. Our analysis
results indicate that corporate governance mechanisms related to the BOD do affect income smoothing in banks.
Ownership structure factors can also impact earnings management. Therefore, the performance of the BOD and
ownership structure are factors that should be considered when seeking solutions to this problem. Finally, it is
worth noting that banks seem to smooth income because they can afford it (for example, when the size is large,

or the CAR is sufficient) rather than because it is necessary.

Suggestions
Bank managers often use LLPs to manage earnings, but this is not the only tool available to smooth
income at banks. Hence, we recommend that future research should broaden the evaluation of income smoothing

by exploring methods other than LLPs, to obtain a more comprehensive insight into this subject.
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Abstract

This study investigates the dynamics of behavior change in the context of climate change mitigation,
specifically focusing on the adoption of environmentally friendly products among urban residents in Hue,
Vietnam. With a growing concern for the environmental impact of consumer choice, understanding the
factors that influence positive behavioral shifts becomes essential to contribute to reduce the
environmental degradation and global climate change. Utilizing a sample of 232 respondents and employing
the Theory of Planned Behavior as a theoretical framework, the study explores the determinants of
individual intentions to embrace eco-friendly products, including attitudes, subjective norms, and perceived
behavioral control. The findings of this research aim to contribute valuable insights to both academic
discourse and practical strategies for promoting environmentally conscious choice and encourage the
transition toward environmentally responsible consumer behavior within urban populations in the face of
climate change

Keywords: Climate Change, Consumer Behavior, Environmentally Friendly Products

Introduction

In the face of a rapidly changing climate, there is an undeniable need for a shift in consumer
behavior, particularly in urban areas where the impact of climate change is most acutely felt (Whitmarsh et
al,, 2021). The effects of climate change, from extreme weather events to rising sea levels, storms, floods,
and more, are becoming increasingly visible and threatening the livelihoods and well-being of communities
across the globe. Urban areas, with their high concentration of population, industry, and consumer activity,
play a significant role in contributing to these challenges. The choices made by urban consumers have a
profound impact on the environment and can either exacerbate or alleviate climate-related issues.
Understanding and influencing the behavior of urban consumers, especially regarding their choices of green

products, is crucial for addressing climate change effectively. The continued growth of cities and
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urbanization means that the collective impact of urban populations on the environment is becoming more
pronounced. Consequently, the transition towards more eco-conscious consumer behavior is not merely a
matter of personal preference; it has become a societal imperative for a sustainable future (Clayton S at
al,, 2015& Nielsen KS, 2021)

Urban consumers are not isolated actors; their choices ripple through supply chains, influence
production practices, and affect market dynamics. Thus, their role in the fight against climate change cannot
be underestimated. To achieve meaningful progress, it is essential to encourage urban consumers to make
eco-friendly choices and embrace green products.

This research aims to identify the factors that influence on the purchase behavior of urban
consumers toward environmentally friendly product consumption in urban Hue, Vietnam. By shedding light
on the motivations and barriers influencing urban consumers, this study aims to provide insights into how
sustainable and eco-conscious choices can be incentivized. Therefore, this research aims to contribute to
broader environmental efforts and help steer urban consumers towards more environmentally responsible
choices, ensuring a more sustainable future for all
The hypothesis is presented as follows:

H1: Attitude towards EFPs has a significant positive influence on the Behavioral Intention

H2: Subject Norm has a significant positive influence on the Behavioral Intention

H3: Environmental Awareness has a significant positive influence on Behavioral Intention

Hd: Product Available has a significant positive influence on the Behavioral Intention

H5: Price Sensitivity has a significant on the relationships between Behavioral Intention and behavior

H6: Government Incentive has a significant positive the relationship between Behavioral Intention and

Behavior

Literature Review
Consumer behavior and sustainability

The study of consumer behavior and its relation to sustainability is a burgeoning field of research,
propelled by the pressing global challenges of climate change, resource depletion, and environmental
degradation. Within this context, adopting eco-friendly products—those with reduced environmental
impact—has garnered considerable attention as a means for individuals to contribute to environmental
sustainability (Peattie & Peattie, 2003). Urban areas, characterized by their high population density and
resource consumption, are central to the discourse on sustainability (Glaeser, 2011). As most of the global
population now resides in urban centers (United Nations, 2018), urban consumer behavior plays a pivotal

role in addressing the challenges of climate change and resource conservation challenges.

Consumer behavior in urban environments
Urbanization has fundamentally transformed the global landscape. Today, more than half of the

world's population lives in urban areas, and this figure is expected to increase significantly in the coming
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decades (United Nations, 2018). This unprecedented urban growth has implications for sustainability,
resource consumption, and environmental impact. Urban environments, characterized by concentrated
populations and resource-intensive infrastructure, are central to the discourse on mitigating climate change
and enhancing sustainability (Glaeser, 2011).

Consumer behavior in urban contexts is influenced by a multitude of factors. The urban
environment presents unique challenges and opportunities for adopting environmentally responsible
practices. Urban consumers may have access to a wider array of eco friendly products, given the
concentration of businesses and services, and may also be exposed to sustainability messaging and
initiatives. However, they are also confronted with increased resource consumption, transportation
emissions, and waste generation (Hoornweg et al., 2011).

Consumer behavior towards environmentally friendly products in Vietnam

Vietnam, a rapidly developing nation with a growing urban population, offers a distinctive context
for studying consumer behavior regarding environmentally friendly products (EFPs). The country's rapid
urbanization is accompanied by increased resource consumption and environmental challenges (World
Bank, 2020). Understanding how urban Vietnamese consumers perceive and adopt EFPs is pivotal for
addressing climate change and sustainability within this dynamic context.

There is limited research on consumer behavior towards EFPs in Vietnam, particularly within urban
settings like Thua Thien Hue. Existing studies in Vietnam have primarily focused on broader environmental
issues, green marketing strategies, and sustainable development (Nguyen et al., 2014; Tinh & Minh, 2020).
Thus, this research seeks to contribute to the existing body of knowledge by exploring the specific factors
influencing the adoption of EFPs in Hue, Vietnam, and how these factors align with the global understanding
of urban consumer behavior towards sustainability.

In summary, the literature reviewed here highlights the importance of understanding urban
consumer behavior towards EFPs, particularly within the context of Vietnam's urbanization and climate
change challenges. The Theory of Planned Behavior has proven effective in explaining and predicting
environmentally responsible consumer choices and serves as a valuable framework for investigating urban
consumer behavior in a Vietnamese context. The next section outlines the research method employed to
explore these dynamics in Hue, Vietnam.

Research Approach and Conceptual framework proposed
The Theory of Planned Behavior (TPB)

The Theory of Planned Behavior (TPB), introduced by Ajzen (1991), stands as one of the most
influential models for understanding and predicting environmentally responsible consumer behavior. The
TPB posits that an individual's behavioral intentions are the primary determinants of their actual behavior.
These intentions are influenced by three core factors: attitudes, subjective norms, and perceived behavioral
control. Attitudes represent the individual's evaluation of behavior, while subjective norms capture the
perceived social pressure and expectations related to the behavior. Perceived behavioral control reflects

the perceived ease or difficulty of performing the behavior (Ajzen, 1991).
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Studies applying the TPB framework have consistently shown effectiveness in understanding and
predicting various environmentally conscious behaviors, including recycling, energy conservation, and
sustainable transportation choices (Bamberg & Moser, 2007; Kaiser, 1998; Kaiser et al., 2005). The TPB has
been successfully employed to explain and predict consumer intentions to purchase green products in
diverse cultural and geographical contexts (Biswas et al., 2018; Chan, 2001; Tonglet et al., 2004). Armitage
and Conner (2001) conducted a meta-analysis on the efficacy of the theory of planned behavior which
indicated not only that perceived behavioral control (PBC) has an indirect effect on behavior through
intentions, but also that in the absence of volitional control, perceived behavioral control can be used to

predict behavior directly.

ATTITUDE
(Behavioural beliefs
weighed by outcome

evaluation

SUBJECTIVE NORM ATTITUDE BEHAVIOR
(Normative beliefs »|  (Behavioral beliefs »  (Behavioral beliefs
weighted by weighed by outcome weighed by outcome
Motivation to comply) evaluation evaluation

PERCEIVED
BEHAVIOURAL
CONTROL (Controll
beliefs weighed by
belief)

Figure 1: Original Model of Theory Planned Behaviour (Ajzen1991)
Attitude influence Intention

In accordance with Ajzen's (1991) conceptual framework, the consumer's attitude toward a
particular behavior can be described as a cognitive process that involves evaluating rationality, which
pertains to a person's capacity to disrupt established beliefs (Rivis et al., 2009; Ajzen 1991, p.286).

The vast literature of TPB argued that two interactive components are involved in the construct: behavioral
beliefs (i.e., beliefs about consequences of the specific behavior) and outcome evaluation (i.e., positive and
negative evaluation of these behavioral beliefs (Ajzen, 2006).

In the Theory of Planned Behavior (TPB), consumers' positive attitudes towards purchasing EFPs
consistently drive their preference for such items, as shown in various studies (Chen & Tung, 2014; Kim et
al.,, 2013). Favorable perceptions of environmentally friendly products (EFPs) increase the likelihood of
purchase and willingness to pay more. When consumers aim to reduce their environmental impact, they
naturally seek out EFPs (OECD, 2008). Therefore, consumers with positive beliefs about buying EFPs exhibit
a stronger preference for them and are willing to pay a premium.

Subjective Norms
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Many empirical studies within the TPB framework focus on the subjective norm, which gauges
consumers' perceptions of social pressure regarding a specific behavior (Aertsens et al., 2009). Subjective
norm reflects normative beliefs and the motivation to comply with family and friends' expectations about
certain behaviors (Ajzen, 2001), often measured by questions like "People important to me believe | should
act environmentally friendly" (Ajzen I. 2006).

In our context, research by Chen (2007) shows that conforming to others' desires increases the
likelihood of purchasing environmentally friendly products (EFPs). Kim & Han (2010) find that societal norms
have a more significant impact on pro-environmental behavior than environmental concerns. Vermeir &
Verbeke (2006, cited by Aertsens et al., 2009) note that subjective norms can drive strong intentions to buy
EFPs even when personal attitudes are low. Moreover, Chen & Tung (2014) and Kim et al. (2013) confirm
that subjective norms significantly predict intentions to visit Green Hotels. However, empirical studies
suggest that the subjective norm is the weakest predictor of intention (Armitage & Conner, 2001), partly due
to its narrow conceptualization (Aertsens et al., 2009).

Lopez-Mosquera (2014) and Quintal et al. (2010) highlight a lack of in-depth studies examining the
correlations between TPB components. To address this, Lopez-Mosquera et al. (2014) proposed that the
subjective norm plays a central role as an antecedent to other TPB components, namely attitudes and
perceived behavioral control. Their study reveals that the subjective norm positively influences attitudes
and perceived control behavior components, with previous research supporting this (e.g., Peters et al., 2011,
cited by Lopez-Mosquera et al., 2014). While their research found no direct effect of the subjective norm
on intentions to buy EFPs, it indirectly influences these intentions through attitudes and perceived
behavioral control (Lopez Mosquera et al., 2014; Thogersen, 2009)

Perceived behavioral control

The huge number of environmentally friendly behavior research has been stressed to be

extensively concemed with the gap between environmental awareness-public concern and their real EFP
purchasing (Akehurst et al., 2012; Chen & Tung, 2014; Roberts, 1996)
Ajzen (2001) introduced perceived behavioral control as a factor that can narrow this gap. This concept
relates to consumers' perceptions of their abilities (e.g., financial resources) and barriers (e.g., availability
and trust) to engage in a specific behavior, such as purchasing EFPs (Aertsens et al., 2009). EFP consumption
barriers often include high price premiums (Organic Centre Wales, 2004; Hughner et al., 2007) and perceived
availability issues (Chryssohoidis & Krystallis, 2005; Mintel, 2000; Rodriguez et al., 2008). Uncertainty
(Thogersen, 2007) and a lack of information and trust in EFP supply chain actors (Padel & Foster, 2005) are
also significant barriers (Krystallis et al., 2008). Therefore, the dissemination of information, such as labeling,
can influence consumers' trust in EFPs, subsequently affecting their purchasing behavior (Krystallis et al,,
2008).

However, the relevance of perceived behavioral control varies depending on the behavior in
question. When a behavior is perceived as relatively easy to perform (i.e., consumers believe they have

self-sufficient control over EFP purchasing), perceived behavioral control becomes a weak predictor of
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intentions (Lopez-Mosquera, 2014; Thogersen, 2007; Dean et al.,, 2008; Padel & Foster, 2005; Vermeir &
Verbeke, 2008). In particular, perceived behavioral control becomes more relevant when are included
marketing variables as consumption barriers (i.e., labelling laws, certification systems, companies’
environmental performance, EFPs systems regulation) (Aerstsen, 2009). Thus, bear in mind information from
credible communication sources may show the absent of regulatory systems of EU (i.e.-differences in levels
of labelling systems among countries) and makes this construct as relevant predictor (Torjusen et al, 2004)
Intention towards EFPs.

Many studies have proved that intention has the most important role in TPB and the most
proximate domain to (real) behavior (Chen & Tung, 2014). Nonetheless, as mentioned above, the TPB model
has been applied more for understanding the determinants of intentions, rather than real behavior (Kalafatis
et al., 2009; Martiskainen 2007). The behavioural intention construct finds consumer’s decision or motivation
to enact behavior (Armitage & Conner, 1998). Different approaches to elicit the degree of behavioral
intentions have been explored in the literature. The core technique to measure intentions is often with a
self-reported question about respondents willing to purchasing, consumer awareness, self-prediction and
willingness to pay for EFPs. (Shepperd, Hartwick, &Warshaw, 1988; Warshaw& Davis, 1985; Bagozzi, 1992).
Conceptual Framework Proposed

In light of these insights and drawing on consumer behavior theory, as well as an extension of the
Theory of Planned Behavior (TPB) and relevant research, this study advances a theoretical framework
encompassing several determinants of consumers' EFPs behavior, including Attitude towards environment,
Subjective Norm, Environmental Awareness, Product Availability, Price Sensitivity and Government Incentive.

The conceptual framework is proposed as follows:

Attitude
Price Sensitivity
Subjective
Norms \ .
Behavioral il Behavior
Intenti *
Environmental ntention
Awareness
Product Government
Availability Incentive

Figure 2: Conceptual framework proposed

1. Methodology

To address the research aims effectively, a mixed-method research approach encompassing both

qualitative and quantitative methodologies has been employed to collect data. The qualitative phase is
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dedicated to the development and calibration of an evaluation scale designed to assess the factors
influencing consumers' intentions to engage in sustainable consumption within the urban context of Hue
City, Thua Thien Hue Province, Vietnam. This scale of development involves conducting in-depth interviews
and organizing focus groups to collect insights and perspectives from consumers experienced in purchasing
EFPs.

Subsequently, during the quantitative phase, structured personal interviews