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The National Science and Technology Development Agency
(NSTDA) was established in 1991 under the National Science
and Technology Development Act 1991. The agency is afﬁliated
to the Ministry of Higher Education, Science, Research and
Innovation and reports to the NSTDA Governing Board, chaired
by Minister of Higher Education, Science,
Research and Innovation.

VISION
To be a key partner for a knowledge-based
society through science and technology.

MISSION
NSTDA aims to perform research, development,
design and engineering; promote the transfer of
knowledge and technology to users; and support
the scientiﬁc and technological human resources
and infrastructure development with effective
internal management to enhance national
competitiveness and facilitate sustainable
development.
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CORE VALUES

N

Nation First

S

Science &
Technology
Excellence

T

Teamwork

D

Deliverability

A

Accountability
and Integrity

N: Nation First

act in nation’s best interest, be socially responsible and dedicated
to the common goal

S: Science and Technology Excellence

committed to excellence, culminating from curiosity,
initiative and creativity, in every aspect with the highest standards

T: Teamwork

work cooperatively, be open to criticism and play a constructive role,
subscribe to two-way communication

D: Deliverability

deliver quality output as promised, contribute to a stimulating
and agile workplace

A: Accountability and Integrity

adhere to morality, ethics and transparency; stand up for a good cause
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Functional Groups

Research,
Development
and
Innovation

Research,
Development
and Innovation
Management
Capacity
Development
for Farmers
and
Communities

Competitiveness
Enhancement

Development
and
Management
of Innovation
Hubs

COUNTRY
BENEFIT

STI Human
Resource
Development

Administration
and
Shared
Services
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Principles
and Goals
Raise awareness and visibility
of NSTDA at the national,
regional and global levels

VIS
IB
I

T
C
A

Y
LIT

IMP

Create impact to
the economy, competitiveness,
society, quality of life and
the environment

EL

NC

Develop technology and
innovation beneﬁting
the economy and society
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LE

E
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V
E
L

Align with the national strategy,
drive an innovation-based
economy and prepare
Thai people for the 21st century

10

Technology
Development Groups
(TDGs)
TDGs aim at integrating and framing the direction of
research pillars, focusing on the translation of
research to real-world applications in order to realize
tangible socio-economic impact.

1
Food & Feed

Develop and utilize functional
ingredients in food and
feed products

Cosmeceutical

Develop cosmeceutical products
and bioactive compounds with
high quality meeting
international standards

Precision Medicine

Utilize genetic information and
health data to develop technologies
enabling precision medicine

Mobility & Logistics

Strengthen modern transportation
industry and employ information
and communication technology
to improve the safety of
the transportation system

Dual-Use Defense

Develop and promote
technologies that can be used
for civilian purposes as well as
military applications

Improve quality and quantity
of farm products

2
3

Biochemicals

5

Biopharmaceutical

7

Medical Devices &
Implants

4

6

Develop technologies for
natural product discovery,
chemical synthesis and
modiﬁcation to improve bioactivity

Develop technologies, products
and services in biopharmaceuticals
to support affordable healthcare
and warrant health security

Develop medical devices,
healthcare innovations and
assistive technologies

8
9
10

Precision Agriculture

Energy

Develop energy technologies,
including energy storage
system and renewable energy
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Research Pillars

NSTDA aims at developing platform technology
and building capability in ﬁve key areas.

Bioscience and
Biotechnology
Develop basic knowledge of
living organisms and
technologies to
redesign organisms

1
Materials and
Manufacturing
Technology

2
Nanoscience and
Nanotechnology

3

Focus on 3 platforms, namely
coating, encapsulation and
functional structure

Electronics
and Information
Technology

4
Energy
Technology
Develop high-performance
energy storage system,
technologies for bioenergy,
renewable energy and energy
efﬁciency improvement
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Develop materials
technology including
forming and processing to
achieve desired properties,
as well as designing,
engineering, manufacturing
and testing of materials
and products

5

Develop advanced
electronics and
information and
communication technology

6

Frontier Research Areas

Six areas of frontier research are fostered in order to
build the strong foundation for future development.

1
Quantum
Engineering

For data storage
and processing

3
Exoskeleton

Wearable machines
with useful
applications in
physical rehabilitation,
sports and
military

5

DNA Data
Storage

Convert data and
encode to DNA
sequences

2

Artiﬁcial
Photosynthesis

Enable energy
production by
replicating the natural
process of
photosynthesis

4

Terahertz

For
ultrahigh-speed
wireless
communication

Nanorobotics

Nanoscale devices
and robots to
perform assigned
tasks

6
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1

Focus Centers

Focus centers aims to deliver innovations in
selected ﬁelds of industry.

Assistive Technology
and Medical Devices Center (A-MED)
Medical devices, healthcare innovations, signal
processing device, biomedical applications,
rehabilitation technology and technologies to
support a medical hub initiative

2

3

National Security and
Dual-Use Technology Center (NSD)
IT system supporting authentication, system for
protection from threats caused by unmanned
aerial vehicles and wireless technology, power
supply stability control system, air ﬁltration
system and sensors for air quality analysis

Rail and Modern Transports Research
Center (RMT)
Technologies for testing, inspection and
maintenance; design and development of parts

and vehicle assembly; as well as manpower
development and international partnership
formation

10
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National Science and Technology
Infrastructure (NSTI) Centers
National Science and Technology Infrastructure aims at building
national S&T capability through fully-equipped advanced research
facility, skilled researchers and network of domestic and international
partners.

National Biobank of Thailand (NBT)
An infrastructure for conserving Thailand’s biological resources which
include both specimens and their supporting information to sustainably
foster research and Thai bioeconomy

National Omics Center (NOC)
An infrastructure for developing cutting-edge genomic, transcriptomic,
proteomic and metabolomic tools to support the development of
innovations for agriculture and industrial sectors

NSTDA Supercomputer Center (ThaiSC)
A high-performance computing infrastructure for supporting Thai
research community on issues of national interest and S&T advancement

Technology and Informatics Institute for Sustainability (TIIS)
An infrastructure for supporting life cycle thinking (LCT) to promote
circular economy and sustainable growth, as well as enhance the
nation’s competitiveness

Thai Microelectronics Center (TMEC)
An infrastructure for developing micro-electro-mechanical systems
(MEMS) platform and an ion-sensitive ﬁeld effect transistor (ISFET)
platform, as well as supporting an enabling ecosystem to stimulate the
growth of sensor industry
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National Quality Infrastructure (NQI)
Centers
National Quality Infrastructure offers services in design, testing,
calibration and certiﬁcation to enable Thai industry to develop high
quality products meeting international standards.

Electrical and Electronic Products Testing Center (PTEC)
Provides testing services to support electronic, electrical and medical
device industries.

NSTDA Characterization and Testing Service Center (NCTC)
Provides a wide range of analytical services with advanced scientiﬁc
instruments and ISO/IEC 17025 certiﬁed laboratories.

Design & Engineering Consulting Service Center (DECC)
Offers services in product and process design by employing computer
software to perform engineering analysis.

Industrial Ceramic and Houseware Product Testing Center
(CTEC)
Provides services for testing and evaluation of tableware, tiles,
sanitary ware and building materials in compliance with national and
international standards.

Toxicology and Bio Evaluation Service Center (TBES)
Performs analysis to determine safety and efﬁcacy of medical devices,
cosmetics and herbal products, as well as testing for toxicity and bio
evaluation.
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MESSAGE FROM
บทสรุ ปผูบริ
ห
าร
้
NSTDA BOARD CHAIRMAN
Corporate Brochure Design is Best Popular and Creative Template. Everyone Likes Project
Brochure. Include Brochure Design Service, About Us. Also Include Choose us Section and
contact section two parts. Corporate Brochure Design
The Ministry of Higher Education, Science, Research and Innovation (MHESI) plays a key role in applying
human capital and knowledge obtained from research and innovation to improve people’s quality of
life, enhance business performance, and increase the country’s competitiveness. The following strategies
Growth 35%
have been adopted: 1) pioneer changes and policy design with
the focus
on people
2)
Corporate
Brochure
Design isand
Bestoutcomes,
Popular and Creative
100%
Template.
Projectfrom
Brochure.
lead the think tank to forecast the human resource demand
based Everyone
on dataLikes
obtained
agencies
responsible for social and human resource75%development, 3) build a network of collaborative partners
and facilitate the development of change catalysts
in relevant Business
agencies, 4)35%
connect Thailand to the world
50%
Corporate
Brochure
is Best
Popular
and Creative
to access knowledge and market, co-create,
and develop borderless mindset,Design
5) give
people
access
to
25%
Template. Everyone Likes Project Brochure.
knowledge in order to create an opportunity and grassroots transformation, and 6) strengthen
community development with science, research and innovation.
Marketing 35%

2020

2022

2024

2026

2028

Corporate Brochure Design is Best Popular and Creative

NSTDA is tasked with an important mission to develop science,
technology
and
innovation
to drive the
Template.
Everyone
Likes
Project Brochure.
national development and improve the quality of life of Thai people. Its numerous research outputs
have been widely utilized in the industrial, agricultural and civic sectors, creating significant socioeconomic impacts. NSTDA’s expansive work covers the implementation of Bio-Circular-Green Economy
(BCG) national agenda, the development of human resources in science and technology, technology
transfer, competitiveness enhancement and science and technology infrastructure development.

On behalf of NSTDA Governing Board, I would like to express my appreciation to NSTDA for its excellent
work in developing science, technology and innovation to meet the country’s needs, and hope that
NSTDA will continue to play an active role in building scientific and technological capacity to strengthen
the industry, society and community and leading the country to stability, prosperity and sustainability.

Prof. Dr. Anek Laothamatas
Minister of Higher Education, Science, Research and Innovation
Chairman of NSTDA Governing Board

14

00

Annual Report 2021

Actually Why

CHOOSE US ?MESSAGE FROM

NSTDA PRESIDENT

Corporate Brochure Design is Best Popular and Creative Template. Everyone Likes Project
Brochure. Include Brochure Design Service, About Us. Also Include Choose us Section and
contact section two parts. Corporate Brochure Design is Best Popular and Creative
NSTDA is committed to drive the economic growth and develop Thailand’s competitiveness by employing
Corporate Brochure Design is Best Popular and Creative Template. Everyone Likes
research and innovation to create high socio-economic impacts, stimulating science, technology and
Projectinvestment
Brochure.in Include
About
Us.
innovation
the publicBrochure
and privateDesign
domains,Service,
and fostering
quadruple-helix
collaborations
with local and international partners. The focus is placed on developing the Bio-Circular-Green Economy
(BCG), artificial intelligence (AI), deep-tech industry and inclusive innovation. Our management system
Corporate Brochure Design is Best Popular and Creative Template. Everyone Likes
is always adaptive and responsive to the current situation to enable us to meet stakeholders’ expectation,
Project
Brochure.
Include
Brochure
Service,
About
Us.
deliver
quality
work to clients,
improve
resourceDesign
use efficiency,
and create
new
knowledge in partnership
with local and international alliances.
FY2021,
worked
with partner
apply
its knowledge
and ฒ
expertise
develop
สํานัInกงานพั
ฒนาวิNSTDA
ทยาศาสตร
และเทคโนโลยี
แหงorganizations
ชาติ (สวทช.) คืto
อ หน
วยงานด
านการวิจัยและพั
นา ภายใตtoการกํ
ากับของ
innovations
all วิsectors,
including
theตagriculture,
and society.
A number of่ สวทช.
technologies
กระทรวงการอุ
ดมศึforกษา
ทยาศาสตร
วิจัยและนวั
กรรม ที่มุงเนindustry
นการวิจัยและสร
างนวัตกรรมในสาขาที
มีความ
toดcommercialization,
increasing the competitiveness of our industry and enabling our
เชี่ยwere
วชาญadvanced
และพัฒนาขี
ความสามารถ
researchers
to build
startup อbusinesses.
agency
engaged
in ่ยthe
transfer of knowledge
ดานเทคโนโลยี
ในสาขาที
่ตอบสนองต
โจทยประเทศ The
และรองรั
บแนวโน
มการเปลี
นแปลงของเทคโนโลยี
ในอนาคตand
รวมถึง
technology
to ฐfarmers
and กlocal
communities
to raise
incomeางนวั
andตquality
the grassroots.
Weบสนุน
การผลั
กดันใหภาครั
และเอกชนมี
ารลงทุ
นในการวิจยั และพั
ฒนาและสร
กรรมเพิof
ม่ ขึlife
น้ ดวofยการปรั
บปรุงกลไกสนั
continued
to develop
and 1อ
quality
to strengthen
as
การลงทุ
นในดานนวั
ตกรรม สรS&T
างการเชื
มโยงกับinfrastructure
พันธมิตรภาคีสถาบั
นการศึกษา the
นําวิทinnovation-driven
ยาศาสตรเทคโนโลยีindustry,
และนวัตกรรมไป
well as the
Economic้นCorridor
Innovation
(EECi)
to serve
as a new
innovation hub. Partnerships
ขยายผลในภู
มิภEastern
าค โดยเฉพาะในพื
ที่ EECi ขัofบเคลื
1อนเศรษฐกิ
จ BCG
ตลอดจนเพิ
่มสมรรถภาพในการปรั
บตัวขององคกร
local โดยในป
and international
to promote
เพื1อwere
รองรับforged
การเปลีwith
่ยนแปลง
งบประมาณ organizations
พ.ศ. 2563 สวทช.
มีผลการดํmanpower
าเนินงานที่สdevelopment
ําคัญ ดังนี้ in S&T, the
Bio-Circular-Green
agenda, and
theพCOVID-19
pandemic.
สวทช.
มีบทความตีพิมพใEconomy
นวารสารวิช(BCG)
าการนานาชาติ
691 the
เรื1องfight
และยืagainst
1นขอจดทรั
ยสิน
ทางปญญา 451 รายการ เปนอันดับ 1 ของประเทศในการยื1นจดทรัพยสินทางปญญา มีการถายทอดเทคโนโลยีสูเชิงพาณิชย
commitment
to strengthen
and innovation capability in all sectors is
306Our
รายการให
แกบริษัทและหน
วยงานตาง science,
ๆ รวม 363technology
บริษัท
Togetherจwith
partners,
we hope
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สราunwavering.
งผลกระทบทางเศรษฐกิ
และสัour
งคมมากกว
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ลานบาท
ผลักดันthe
ใหเกิcountry’s
ดการลงทุนcompetitiveness, improve
people’s
quality
of life, และนวั
and drive
an innovation-based
economy.
to express
my appreciation to all
ดานวิ
ทยาศาสตร
เทคโนโลยี
ตกรรม
ของภาคการผลิต และบริ
การมูลI wish
คา 13,796
ลานบาท
NSTDA
staff forพ.ศ.
their2563
dedication
to bring the fruits of research
andญinnovation
to benefit
economy
ตลอดป
งบประมาณ
ประเทศไทยและหลายประเทศทั
่วโลกตองเผชิ
กับการระบาดครั
้งใหญขthe
องโรคโควิ
ด 19 ที่
sustainable
development.
คราand
ชีวิตผูsociety,
คนไปแลleading
วกวาลาto
นคน
สรางความเสี
ยหายตอเศรษฐกิจทั่วโลกอยางมหาศาล สวทช. จึงนําองคความรู และความ
เชี่ยวชาญในสาขาตาง ๆ มาพัฒนานวัตกรรมเพื1อรับมือตอการระบาดของโรคโควิด 19 ในหลากหลายมิติ โดยแบงนวัตกรรม
ออกเปน 4 ดาน ดังนี้
1) การเฝาระวังและการควบคุมโรคโควิด 19 ตัวอยางผลงาน เชน แอปพลิเคชัน ดีดีซี - แคร (DDC-Care) ติดตามและ
ประเมินสุขภาพผูที่มีความเสี่ยงตอการติดเชื้อโรคโควิด 19 แอปพลิเคชัน ทราฟฟฟองดูว (Traffy Foudue) รับแจงประชาชน
Narong้นSirilertworakul
ที่เดิDr.
นทางจากพื
ที่เสี่ยงกลับภูมิลําเนา และ
President
แอปพลิ
เคชัน เนียมส-แคร (NIEMS-Care) สําหรับเฝาระวังการระบาดในชุมชน
2) การตรวจคั
กรองเบื้อand
งตนTechnology
ตัวอยางผลงาน
เชน มิวเทิรมAgency
– เฟซเซนส เครื1องตรวจวัดอุณหภูมิใบหนาอัตโนมัติที่ตรวจได
National ดScience
Development
หลายคนพรอมกัน
3) การตรวจเชื้อไวรัสกอโรคโควิด 19 ตัวอยางผลงาน เชน พัฒนาวิธีสกัด RNA เชื้อ
ไวรัสซารส-โควี-2 แบบงาย ชวยลดตนทุนในการตรวจตัวอยาง และ โคซี่-แอมป ชุดตรวจโรค
โควิด 19 ดวยเทคนิคแลมปเปลี่ยนสีในขั้นตอนเดียว ชวยใหการตรวจคัดกรองมีประสิทธิภาพ และรวดเร็วขึ้น
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EXECUTIVE SUMMARY
The National Science and Technology Development Agency (NSTDA) is a research and development
organization affiliated to the Ministry of Higher Education, Science, Research and Innovation. The agency
is committed to develop and promote science, technology and innovation (STI) by encouraging STI
investment in the public and private sectors, developing large-scale STI projects with local and
international partners taking a quadruple-helix approach, and creating value from STI. Emphasis is
placed on the Bio-Circular-Green Economy (BCG) agenda, artificial intelligence (AI), the promotion of
deep-tech companies and the development of inclusive innovation with network partners. The
management system is always adaptive and responsive to the current situation to enable the agency to
meet stakeholders’ expectation, deliver quality work to clients, improve resource use efficiency, and
create new knowledge in partnership with local and international alliances.
In FY2021, NSTDA published 724 scientific articles in international journals and filed 524 IP applications
– the most IP application organization in Thailand. A total of 357 technology transfer projects have been
performed, involving 333 recipient organizations. The agency was able to generate a THB 73.692-billion
socio-economic impact and was instrumental in encouraging a THB 25.224-billion STI investment made
by the manufacturing and service sectors.
Research, Development and Innovation. In FY2021, Thailand and the world continued to battle the
COVID-19 pandemic causing severe damages to public health and the economy. NSTDA employed our
knowledge and expertise in various scientific disciplines to develop innovative responses to the COVID-19
in four areas as follows:
1. Prevention, Surveillance and Control: A-MED Telehealth providing remote patient monitoring during
home isolation, EEC-Care for companies/factories to monitor and assess health of their employees,
and Nasal COVID-19 Vaccine to facilitate vaccine security and self-reliance.
2. Screening and Testing: Nano COVID-19 Antigen Rapid Test for disease screening.
3. Transmission Reduction: Remote-controlled Delivery Cart Aree for delivering food and medications
in hospitals, PETE for isolating and transporting patient, and Zinc Ion Innovation for a non-toxic and
non-irritating disinfectant.
4. Treatment: Favipiravir API Synthesis to enable the domestic production of favipiravir and reduce
reliance on imported API.
In addition, a number of innovations were introduced to the agricultural and industrial sectors
corresponding to the BCG model and AI plan.
1. Agriculture and Food: Chelated Fertilizer supplying micronutrients to plants, Male-Sterile Chili
Varieties supporting the hybrid seed production, Fruit Vinegar Production Technology offering a
cost-effective process to fruit vinegar manufacturers, Pain Relief Cream Containing Chili Extract
employing nanoemulsion technology for the encapsulation, effective delivery and controlled release
of capsaicin, and Probiotic Yeasts as Feed Supplement for replacing antibiotics.

16
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2. Health and Wellness: B-Life Check providing the public with an access to a health screening tool,
BodiiRay R designed as a retrofit to convert a traditional X-ray machine into a digital one,
Antibacterial and Antifungal Air Filter employing nanocoating technology to inhibit bacterial and
fungal growth, and Microneedle manufactured in compliance with the ISO 13485 standard.
3. Energy, Materials and Biochemicals: Battery Packs and Chargers for Military Applications as a
substitute for imported products, Nano Graphene-silica Heat Absorber for Solar Concentrating
Systems offering a cost-effective solution to expensive imported products, and Graphene-coating
Fabric for military uniforms.
4. Digital and Electronics: Equipment Fault Data Analytics for the Electricity Generating Authority of
Thailand (EGAT) to accurately identify faulty equipment, Embedded Vibration Monitoring System
in On-Service Train supporting the inspection and maintenance program of SRT Electrified Train
Company Limited, Electrostatic Air Purifier providing clean air in large spaces, and Portable Water
Leak Detection Device for identifying leak locations in the water distribution network.
Capacity Development for Farmers and Communities. A number of capacity building and technology
transfer projects were carried out to enhance the quality of life of people living in rural communities.
One of the highlights was a project to improve cassava production under the BCG model by applying
technology and inclusive innovation.
National Science and Technology Infrastructure (NSTI). Five NSTI centers provide services and supports
to scientific communities. For example, the National Biobank of Thailand (NBT) provided a long-term
deposit service of materials and data as follows: 1,083 plant samples, 6,150 microbial samples, and
human genomic information (DNA sequence, exome sequence and SNP) of 2,423 Thai individuals. The
Technology and Informatics Institute for Sustainability (TIIS) developed a database of greenhouse gases
emission factor (EF) for materials to support the carbon reduction label program. A total of 190 products
in five industries from 36 companies were applied for the carbon reduction label.
National Quality Infrastructure (NQI). Five NQI centers provide testing and analytical services to support
scientific communities and the industry. Services include, for instance, testing of electrical and electronic
products, testing of ceramic and houseware, toxicology and bio evaluation service, and cannabis testing.
Competitiveness Enhancement. Three new startups companies based on NSTDA research were launched.
They are BrainiFit Company Limited, BIGGO Analytics Company Limited, and Cannabi Biotech Company
Limited.
Development and Management of Innovation Hubs. The Phase 1A construction of Eastern Economic
Corridor of Innovation (EECi) was 98.93% complete. A new joint venture, Bio Base Asia Pilot Plant (BBAPP),
was established by NSTDA and Bio Base Euro Pilot Plant (BBEPP). A collaborative platform was set up
for the Sustainable Manufacturing Center (SMC).
STI Human Resource Development. A total of 870 scholarships were granted to develop students and
science professionals to boost the quality and quantity of manpower in science, technology and
innovation. NSTDA national research centers hosted 600 students and non-NSTDA research staff from
Thailand and overseas in their laboratories. The science camp activities were participated by 3,237
children.
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Bio-Circular-Green Economy (BCG). NSTDA has been the designated main driver of BCG actions since
2020. Key bodies were established which include the BCG Policy Board chaired by the Prime Minister,
the BCG Implementation Committee chaired by MHESI Minister and eleven BCG Implementation
Subcommittees. NSTDA serves as the secretariat of both the BCG Policy Board and the BCG
Implementation Committee. On 19 January 2021, the cabinet approved the BCG Action Plan 2021-2027
and declared the BCG model the national agenda from 2021 onwards.
The COVID-19 pandemic greatly affected NSTDA’s operation. Changes had to be made with regard to
the organization of meetings, workshops, seminars and exhibitions. On-site and in-person events were
moved to online platforms. NSTDA’s revenue was affected as the private sector was less inclined to invest
in STI. To compensate this loss, effort was made to attract more investment from government agencies
and manage resources and fund more effectively, resulting in an ability to meet the set targets.
These are some examples of our work derived from collaborative effort of NSTDA staff and our partner
organizations in FY2021 to serve the goals of developing innovations for economic and social
applications, supporting the national strategy to become an innovation-driven economy, preparing Thai
people for the 21st century, creating visibility at the national, regional and global levels, and making an
impact to people, the economy and society.

18

Annual Report 2021

2021 Statistics
3,108 employees

Technology Transfer / Licensing

By
job function

71%
29%

By
education

23%
44%
33%

357
333

research
non-research

recipient
organizations

doctoral degree
master’s degree

Innovation List

bachelor’s degree
and below

514

Awards

innovations
(cumulative)

Certiﬁcation of
R&D Projects
for Tax Deduction

48

Publications in
International Journals

583 projects worth THB 2.218 billion

724

R&D Capacity Building for SMEs
IP Applications

1,159

524

85,701 tests and services
performed for 770 clients

THB 73.692
billion

NSTDA-induced
STI Investment

THB 25.224
billion

Community Development
communities
provinces
people

SMEs

Analytical and
Testing Services

Socio-economic Impact

676
46
9,213

technologies

STI Human
Resource
Development

870
3,237

scholarships
children participating
in science camps
R&D

R&D
Facility Services
Annual Report
2021clients
152
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RESEARCH, DEVELOPMENT
AND INNOVATION
NSTDA aims to perform research and develop innovation, as well as build
technological capacity to address challenges faced by the country.
In 2021, the world, including Thailand, continued to battle the COVID-19
pandemic. NSTDA employed our knowledge and expertise in various scientiﬁc
disciplines to develop innovative responses to the COVID-19 in four areas as
follows:
1. Prevention, Surveillance and Control
2. Screening and Testing
3. Transmission Reduction
4. Treatment
20
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COVID-19 Response
Innovations
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1

Prevention, Surveillance
and Control

1. A-MED Telehealth
A-MED Telehealth is designed to support the management of COVID-19 isolation facilities such
as field hospitals, hotels and state quarantine facilities, enabling doctors and nurses to work
cooperatively to provide patient care. The system features VDO call and telemonitoring of vital
signs such as body temperature, heart rate, oxygen saturation, blood pressure, and key symptoms,
allowing health professionals to remotely treat patients and thus reducing the risk of transmission.
Through A-MED Telehealth, patients can report their vital signs and health conditions daily via a
smartphone application; nurses can register patients and input their data and doctors can
prescribe medical procedures, treatments and medications accordingly. A-MED Telehealth
Dashboard facilitates data and capacity management and comes with search and filter options.
Technology Utilization: A-MED Telehealth has been implemented in 289 hospitals under the
Bangkok Metropolitan Administration Department of Health and 51 hospitals under the
Department of Medical Services, supporting 260,893 patients placed in home isolation in 2021.
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2. EEC-Care: Application for Monitoring and Assessing
Health of Individuals in the Eastern Economic
Corridor (EEC)
The COVID-19 is a threat to not only the health security, but also the economy and society. As the
Eastern Economic Corridor (EEC) is Thailand’s major manufacturing hub with a large number of
workers, COVID1-9 monitoring and surveillance is therefore necessary to maintain economic
activities. EEC-Care was developed by NSTDA research team as an application for monitoring and
assessing health of residents in the EEC area.
EEC-Care is a mobile application that allows an individual worker to provide a daily report of his/
her health conditions (temperature, symptoms and risks) and the human resource department
of a company to monitor the health of its employees and, if necessary, be able to refer them to
hospitals for diagnosis and treatment under the company’s health benefit program. Via EEC-Care,
users are able to assess their risk and receive advice accordingly. For instance, a high-risk individual
can alert the HR department to be placed in the diagnosis and treatment process accordingly.
Technology Utilization: EEC-Care has been implemented in six companies located in Pluak Daeng
district of Rayong province and Bang Lamung district of Chonburi province. The system is
connected to Pluak Daeng Hospital and Rayong Hospital. The application was found to be helpful
and supportive of the HR management of companies and factories during the pandemic.

Annual Report 2021

23

3. Nasal COVID-19 Vaccine
NSTDA research team started the COVID-19 vaccine development research in early 2020 with the
goal to increase the country’s capability in vaccine development and production in order to
strengthen the national health security. Advanced genetic engineering technology has been
employed to develop the vaccines utilizing several vaccine platforms. The current study focuses
on the development of nasal vaccine. Immunogenicity studies in lab animal have been performed
on the following vaccine candidates: 1) virus-like particle vaccine, 2) adenovirus vector-based
vaccine, and 3) influenza A virus-based vaccine.
Project Status: The performance and safety of the three vaccines are being evaluated in lab
animals. Human trials of nasal spray adenovirus vector-based vaccine are expected to start in
2022 to collect preliminary data on safety and performance.
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2

Screening and Testing

4. Nano COVID-19 Antigen Rapid Test
The real-time RT-PCR assay, despite being a standard method for the detection of SARS-CoV-2,
has limitations and is costly when faced with a large number of infections during the pandemic.
To ease the situation, NSTDA in collaboration with the Faculty of Medicine Ramathibodi Hospital
and the Faculty of Tropical Medicine, Mahidol University developed NANO Covid-19 Antigen
Rapid Test as a screening tool for COVID-19 virus using lateral flow assay (LFA) technique. Like the
standard method, this antigen rapid test uses nasopharyngeal swabs and is designed to be used
by healthcare professionals. Test result can be obtained within 5-15 minutes. It has 98% analytical
sensitivity, 100% analytical specificity, zero non-specificity and a detection limit of 0.55 ng/test.
This rapid test has passed the performance assessment from the Thai FDA. With faster screening
time and lower cost, this test makes disease screening more accessible to a wider population.
Technology Utilization: The technology has been licensed to four companies for commercial
production.
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3

Transmission Reduction

5. Aree: Remote-controlled Delivery Cart
To lessen the burden of healthcare staff during the pandemic, NSTDA in collaboration with Boun
Engineering Company Limited developed remote-controlled cart Aree for delivering food and
medications in hospitals. The cart not only helps scale down labor, but it also reduces exposure
risk of healthcare workers and saves PPE cost.
Technology Utilization: A total of 55 units have been manufactured and distributed to 40
hospitals, including Neurological Institute of Thailand, Wetchakarunrasm Hospital, Sirindhorn
Science Home Field Hospital for Disabled Persons, Bang Pakong Hospital, Phra Nang Klao Hospital,
Charoenkrung Pracharak Hospital, Taksin Hospital, Bangkok Metropolitan Administration (BMA)
General Hospital, Nopparat Rajathanee Hospital, Pathum Thani Hospital, Prachatipat Hospital
(Field Hospital), Sam Phran Hospital, Photharam Hospital, Mettapracharak Watraikhing Hospital
and 8 hospitals under the BMA Medical Service Department.
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6. PETE: Patient Isolation and Transportation Chamber
An isolation and transportation chamber is a personal protective equipment that prevents the
transmission of airborne pathogens during the transport of infectious respiratory patient and
reduces infection rate of medical staff. In Thailand, this equipment needs to be imported and
costs as high as THB 600,000 to 700,000, making it unaffordable for several hospitals.
Driven by the rapid progression of COVID-19 pandemic and high demand for isolation and
transportation chambers, NSTDA research team designed a patient isolation and transportation
chamber called PETE by integrating knowledge in material sciences, engineering and design
thinking. PETE’s effectiveness is based on two components: a chamber that isolates infected
person and a negative pressure unit. Its key features include: 1) a metal-free unit allows it to be
used safely in an X-ray or CT machine; 2) a smart controller system automatically adjusts to varying
pressure conditions, allowing to move patients from on ground to in flight, and comes with
pressure alarm and filter reminder; 3) a negative pressure unit creates a condition that allows air
to flow into the chamber but not leaking out to keep the medical workers safe; 4) HEPA filter is
99.995% efficient for removing airborne pathogens; 5) a UVC disinfection system; and 6) a
chamber is lightweight and collapsible, and can support a patient’s weight up to 250 kg. PETE
passed the IEC 60601-1 (Product Safety Standards for Medical Devices), the IEC 60601-1-2
(Electromagnetic Compatibility of Medical Devices), and the ISO 14644 (Cleanroom Environments
for Medical Devices). At the THB 250,000/unit production cost, PETE is 3 times cheaper than
imported products.
Technology Utilization: Several units have been manufactured and distributed to 31 organizations
and hospitals, including the Faculty of Medicine Ramathibodi Hospital, Chulabhorn Hospital,
Banphaeo General Hospital, Golden Jubilee Medical Center, Thammasat University Hospital, Saint
Mary’s Hospital, Ruam Nam Jai Foundation Khlong Toei, Vibhavadi Hospital and Erawan Field
Hospital 2. Matichon Group and Bangkok Expressway and Metro Public Company Limited have
donated 10 units to 5 hospitals.
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7. Zinc ion Disinfectant
NSTDA research team developed a zinc-based disinfectant to help alleviate the shortage of
disinfectant during the pandemic. Zinc ions are known to exhibit a broad-spectrum antimicrobial
activity. In this innovation, chelating agents and stabilizers such as polysaccharides, amino acids,
fatty acids, organic acids and surfactants are added to enhance antimicrobial activity of zinc ion.
Test results showed that this zinc-based disinfectant can kill viruses within 1 minute which is
comparable to imported products. It is odorless and nonflammable. The product passed the skin
irritation tests performed by Dermscan Asia Company Limited and Toxicology and Bio Evaluation
Service Center of NSTDA.
Technology Utilization: The technology has been licensed to Unisil Group Company Limited. The
product called Benzion is available on the market. Donations of Benzion were made to a number
of hospitals, including Mae Ramat Hospital, Umphang Hospital and Samut Sakhon Heath Center.
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4

Treatment

8. Favipiravir API Synthesis
During the pandemic when cases start piling up, importation of antiviral medication favipiravir
becomes difficult as countries are stockpiling their supplies. Although Thai local manufacturers
are capable of formulating and producing favipiravir, its active pharmaceutical ingredient (API)
needs to be imported due to the lack of technology to synthesize favipiravir API. To enable
domestic favipiravir production, NSTDA research team developed a lab-scale favipiravir API
synthesis process utilizing raw materials easily sourced and inexpensive. The quality of favipiravir
API synthesized from this new process meets international standards and can be used as a
substitute for imported API.
Project Status: NSTDA and the Government Pharmaceutical Organization (GPO) are jointly
developing a pilot-scale production with the plan to collaborate with PTT Public Company Limited
in scaling up to a commercial production.
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Innovations for
Agricultural and Industrial Sectors
Corresponding to the BCG Model
and AI Plan
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1

Agriculture and Food

1. Chelated Fertilizer
Micronutrients are essential for crop growth and development. Some micronutrients are easily
precipitated in soil, and their utilization is, therefore, inefficient. To improve micronutrient
utilization efficiency, NSTDA research team developed chelated micronutrients prepared from
amino acids bonding with mineral micronutrients to form organic complexing agents, enabling
better delivery of micronutrients. Designed for foliar application, this chelated fertilizer can
potentially boost farm productivity by 20%, reduce the use of fertilizer by 50%, and prevent
micronutrient loss due to precipitation by 95%. The fertilizer is also eco-friendly.
Technology Utilization: One petty patent has been applied. This technology has been transferred
to Tech Science Company Limited and products derived from this technology have been registered
with the Department of Agriculture.
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2. Male-Sterile Chili Varieties for Hybrid Seed Production
Hybrid seed production is labor intensive because the emasculation and pollination have to be
done by hand. Alternatively, a male sterile variety can be used instead of hand emasculation.
NSTDA supported the development of chili varieties with male sterility. The project was carried
out by the research team at Ubon Ratchathani University. The developed variety expedites the
hybrid seed production and helps companies reduce labor cost.
Technology Utilization: Twenty-two chili varieties with male sterility have been registered as new
varieties and licensed to 22 companies for commercial use.
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3. Fruit Vinegar Production Technology
Most fruit vinegar producers in Thailand rely on the technology and starter cultures imported
from overseas. Imported technology can be expensive, and may require experts to operate. To
support this business, NSTDA developed a one-step fermentation process for the production of
mangosteen vinegar. The process utilizes a starter culture specially formulated by blending yeast
and acetic acid bacterium to perform alcoholic fermentation and oxidative fermentation
simultaneously in one step. The finished product is of high quality and meet the safety standards
of the Ministry of Public Health. This starter culture makes fruit vinegar production more cost
effective and can be applied to a variety of fruits such as longan, cantaloupe, papaya, coconut,
mangosteen and pineapple.
Technology Utilization: The 100L fermentation system has been developed for pineapple vinegar
production. The technology has been licensed to Sinar Brew Company Limited.
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4. Pain Relief Cream Containing Chili Extract
Capsaicin is a compound found in chili. This compound is known for its pain-relieving properties
and therefore is used extensively in pain relief creams. Disadvantages of capsaicin cream are that
it needs to be applied 3-4 times a day and causes side effects like burning and itching. NSTDA in
collaboration with Chao Phraya Abhaibhubejhr Hospital Foundation developed a capsaicin pain
relief cream that addresses consumers’ problems. Nanoemulsion technology was employed for
the encapsulation, effective delivery and controlled release of capsaicin. With enhanced delivery
and controlled release, this product only requires one application a day.
Technology Utilization: One petty patent has been filed and the product called N-Capcin Cream,
is now commercially available.
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5. Probiotic Yeasts as Feed Supplement
Antibiotics are widely used in livestock production to prevent, treat and control bacterial infections
as well as increase animal performance. Excessive antibiotic use, however, is a concern as it may
lead to antibiotic resistance which is considered a serious threat to human and animal welfare in
the future. Probiotic yeasts have been introduced as a replacement of antibiotics as they offer
numerous benefits, including preventing and treating gastroenteritis and improving immune
responses. To enable the local production of probiotic yeasts so as not to rely on imported
products, NSTDA in partnership with Asia Star Trade Company Limited developed the production
technology for probiotic yeasts as feed supplement.
Technology Utilization: Asia Star Trade obtained a license to utilize the technology commercially.
Three product lines - SYMPRO PLUS, SYMPRO STAR, and SYNMUNE GUARD - have been launched.
All three products were registered with the Department of Livestock Development.
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2

Health and Wellness

6. B-Life Check
Noncommunicable diseases (NCDs) are the top health issue around the world, including Thailand,
in terms of mortality and economic burden of diseases. As a strategy to prevent NCDs and promote
a healthy lifestyle among Thai people, NSTDA, the National Health Security Office (NHSO) and the
Bank for Agriculture and Agricultural Cooperatives (BAAC) developed B-Life Check, a health
checkup kiosk, used as a primary healthcare screening tool. The machine takes measurements of
blood pressure, heart rate, weight and body mass index (BMI) with visual and voice instruction
in Thai language. Based on the measurements, the machine provides health assessment result
and recommendations. The data is stored in the cloud on which big data analytics will be employed
to monitor and analyze health data of a population. The analysis will be useful for designing
appropriate policy for each community and area.
Technology Utilization: 100 units of B-Life Check have been installed at BAAC branches and
NHSO-designated locations, providing the public an easy access to health screening and prevent
NCDs. The technology has been transferred to the private sector for commercial production.
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7. BodiiRay R
BodiiRay R is a digital radiography retrofit designed to convert a traditional X-ray machine into a
digital one. The unit consists of the hardware – a wireless flat panel detector, a computer and a
monitor – and the software - database management of patients, acquisition and preprocessing,
and the viewer software for image processing and viewing images called BodiiView. Its key
benefits include the ability to turn an existing tradition X-ray machine into a digital one at a
fraction of cost, accommodating various usages, instant imaging, user-friendly software, less
radiation, and connection to PACS (Picture Archiving and Communication System). BodiiRay R is
ISO 13485-certified by TÜV SÜD. The quick and easy-to-use features provide medical professionals
with convenience and high-quality images, resulting in a faster diagnosis. The innovation also
strengthens domestic capability to manufacture medical equipment, thus bringing down the cost.
Technology Utilization: BodiiRay R has been used with both stationary and portable X-ray machines
in Mae Ramat Hospital, Banphaeo General Hospital, Huai Yot Hospital and Wat Chong Lom Field
Hospital for general diagnosis and for COVID-19 diagnosis and monitoring. Over 17,000 scans
have been performed. The technology has been licensed to Pixamed Company Limited for
commercial manufacturing.
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8. Antibacterial and Antifungal Air Filter
Air filters are used to remove particulates and microorganisms from the air stream. However,
under suitable conditions, retained microbes can propagate and re-enter the filtered air, exposing
users to respiratory problems such as allergy and pneumonitis. To solve this problem, NSTDA
research team employed nano-coating technology to impart antibacterial and antifungal
properties to an air filter. Nanoparticles coated on the filter inhibit bacterial and fungal growth.
The nano-coating process is simple and cost-effective and can easily be applied by the industry.
In addition, the coating material does not alter other functional properties of the air filter. The
antibacterial and antifungal properties of the air filter have been verified by AATCC TM30:2017
(test III) and CLSI M2-A11 standard tests, whereas the particulate filtration efficiency has met the
ISO16890 Classification ISO ePM10. The filter’s performance in a car has also been tested and
found to be effective after 13,000 km on the road.
Technology Utilization: This technology has been transferred to A Tech Filtration Company
Limited. The company planned to double its production capacity and export the product starting
with the ASEAN market such as Laos and Vietnam.
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9. Microneedle
Microneedle is a medical device for transdermal delivery of active ingredients. NSTDA research
team developed the technology to manufacture microneedle according to the ISO 13485 standard,
covering the full process from fabrication and packaging to sterilization and logistics. The
technology offers fast and accurate production and can tailor the shape and length of microneedle
to improve the delivery efficiency. The manufacturing process obtained the ISO 13485 certification
from the British Standards Institution (BSI). The microneedle produced via this technology is
inexpensive, easy to use and clinically tested.
Technology Utilization: The technology to manufacture microneedle with 200-2,000 μm needle
height for the head and throat skin areas has been transfer to Nara Factory Company Limited. A
collaboration has been established with dermatologists at Chulabhorn International College of
Medicine and Thammasat University to design and apply microneedle for the facial and scalp
treatments.
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3

Energy, Materials
and Biochemicals

10. Battery Packs and Chargers for Military Applications
Military equipment requires battery replacement once the original batteries supplied by
equipment makers reach their end of life. However, batteries used in military equipment usually
come with unique specificities, and therefore need to be imported. Problems with imported
batteries are high cost, long waiting time and product discontinuity. To overcome these problems,
NSTDA developed battery packs and battery chargers for military applications. The developed
lithium-ion battery and charger have triple battery capacity compared to the original battery, take
3-4 hours to fully recharge and provide 24 hours of continuous use on a single charge. It is also
durable and easy to repair. The battery cell and pack passed the battery safety test. The innovation
helps reduce the battery imports and strengthens Thai battery industry.
Technology Utilization: The technology has advanced from pilot production and field test into
commercial production and actual applications. Oska Holding Company Limited obtained the
license for commercial production and registered the product on the Thai Innovation List in
December 2020. The company successfully delivered battery packs and chargers to the 31st Field
Artillery Battalion, 1st Field Artillery Regiment, King’s Guard.
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11. Nano Graphene-silica Heat Absorber
for Solar Concentrating Systems
The heat absorber for solar concentrating systems was developed for a private enterprise. Made
from metal tubes coated with graphene/silica nanocomposite, this heat absorber can withstand
extreme temperature of 500°C and offers fast heat absorption and transfer as well as durability.
The manufacturing process can be easily scaled, and the production cost is 1/3 lower than the
price of imported products. It represents a clean energy innovation, enabling 30-40% fossil fuel
reduction.
This work garnered Gold Medal with the Congratulations of the Jury and Special Award from
Russian Government at the 47th International Exhibition of Inventions Geneva, Switzerland. A
patent has been applied.
Technology Utilization: The technology has been transferred to ATE Company Limited. It has been
applied to the parabolic trough collector and linear Fresnel collector in a solar power pilot plant
in Chachoengsao and at the Liquor Distillery Organization in Chachoengsao.
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12. Graphene-coating Fabric
Military innovation is usually associated with weapons and communications. However, military
uniforms are also important as they directly affect the performance of soldiers, and therefore can
benefit from research and innovation. NSTDA research team developed smart fabric for military
uniforms. The fabric is coated with nanocarbon particles, i.e., graphene, carbon nanotube and
acetylene black, to enhance the fabric properties – heat transfer, anti-odor, dirt repellence and
durability. The nanoknife effect exerted by graphene cuts the bacterial cell membrane, thus
creating the antibacterial property and subsequently reducing malodor caused by bacteria. The
smart fabric offers three times better heat transfer, 99.9% bacterial growth inhibition (AATCC
TM100, Test Method for Antibacterial Finishes on Textile Materials) and 99.9% UV protection,
resulting in comfortable and odorless uniforms.
Technology Utilization: The technology has been transferred to a company manufacturing fabric
for the military.
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4

Digital and Electronics

13. Equipment Fault Data Analytics
Equipment Fault Data Analytics (EFDA) was developed for the Electricity Generating Authority of
Thailand (EGAT) to employ big data analysis to identify faulty equipment in its operation. The
cloud computing-based system consists of a failure detecting program that can accurately
identify faulty equipment and a QoS-based elastic data processing and analyzing framework that
can process large volumes of data with auto-scaling capability. A knowledge-based system (KBS)
is employed to improve the efficiency and accuracy of data analysis. This EFDA can be applied to
high-throughput batch computing.
Technology Utilization: The system has already been implemented by EGAT.
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14. Embedded Vibration Monitoring System
in On-Service Train
Thailand’s Transport Infrastructure Development Strategies 2015-2022 emphasizes the
development of rail transport to support economic activities and enhance the connectivity of
ASEAN Economic Community. Reliability, Availability, Maintainability and Safety (RAMS) are key
principles for railway operation. Data collected by the Federal of Railway Association shows that
45% of rail accidents are attributed to equipment failure. This accident rate can be minimized
with effective inspection and maintenance program. Therefore, NSTDA supported a research team
at Naresuan University to develop a smart embedded vibration monitoring system in on-service
train for ride quality and track inspection. Wireless sensing technology, IoT and cloud storage are
employed for the measurement, data collection and processing, and data acquisition and
management. The system was tested with the Airport Rail Link system and demonstrated the
vibration monitoring capability in accordance with UIC 518 and ISO 2631 standards. Vibration
data as well as the computed track irregularity index can be retrieved from the in-train control
unit or cloud storage.
Technology Utilization: The smart embedded vibration monitoring system in on-service train has
been delivered to SRT Electrified Train Company Limited.
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15. Electrostatic Air Purifier
PM2.5 pollution in Thailand has lately been escalating. Most buildings install air purification
systems to provide healthy dust-free indoor environment. Unfortunately, air purification systems
on the market are not usually designed for large spaces. Therefore, NSTDA intended to close this
gap with the IONFresh – a 2-stage electrostatic precipitator (ESP). An ESP removes particles from
the air stream by using electrical energy to charge particles, and charged particles are then
attracted to collector plates carrying the opposite charge. An ESP has high collection efficiency
even for microparticles. Because it contains no filters to resist airflow, an ESP can handle large gas
volumes and eliminates filter replacement. IONFresh has a clean air delivery rate of 10,000 cubic
meters per hour and less than 100 ppb ozone concentration.
Technology Utilization: Two units of IONFresh have been put into use at the Office of the
Permanent Secretary for Defence, each in the 500 cubic meter space. The particle concentration
dropped from 2,000 to 10 micrograms per cubic meter in ten minutes. An ESP for outdoor use
called Fresh One was co-developed with Magnolia Quality Development Corporation Limited.
Fresh One provides a clean air delivery rate of 5,000 cubic meters per hour with improved
efficiency. Six units of Fresh One were placed in front of Magnolias Ratchadamri Boulevard
Building to provide clean air for the surrounding area.

Fresh One
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16. Portable Water Leak Detection Device
Water leaks in the water distribution network cause water loss and become a major problem
faced by the Metropolitan Waterworks Authority (MWA). To preempt the problem, inspectors
use acoustic equipment to listen to leak sounds in the underground pipeline. However, the
accuracy of this method highly depends on the detection skills of the inspector. Therefore, NSTDA
and MWA developed a water leak detection device. The device is portable and is used by
attaching it to the water meter to identify potential leak locations in the pipeline based on the
systematic signal analysis. AI is employed to enhance the signal detection capability, and a
smartphone is used to perform sound analysis. The device offers a faster, simpler and lowmaintenance solution with more than 90% accuracy compared to the conventional method of
having inspectors listening to the leak sounds.
Technology Utilization: One patent has been applied and the equipment is now used by MWA.
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RESEARCH, DEVELOPMENT
AND INNOVATION MANAGEMENT
Research, Development and Innovation (RDI) Management supports the
development of large-scale research projects with the main mission to
align research to the 20-Year National Strategy, the National Economic
and Social Development Plan and other applicable policies and to address
the needs of industry. Its functions also include fostering research
collaboration with local and international alliances, implementing research
and innovation program for government demand, developing research
collaboration with enterprises and promoting scientiﬁc quality and integrity.
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RDI for Government Demand

Every year, Thailand spends significant amount of money on foreign technologies with the value of
technology imports being 2.4 times higher than exports. This deficit is growing steadily. To overcome
this problem and support Thailand 4.0 policy to become a more self-reliant nation, it is imperative to
have a policy to promote the development of technology and innovation that meet the demands of
users in country in order to reduce technology imports and lessen the dependence on foreign
technologies. The policy has been implemented in government organizations under the RDI for
Government Demand program encouraging government bodies to engage and employ research and
innovation in their roles and functions to serve the public by utilizing capability of Thai research
institutes, universities and startups. Developed innovations can be registered on the Thai Innovation
List to facilitate the government procurement. The RDI for Government Demand program was
published in the Royal Gazette on 12 February 2019. NSTDA has been assigned to lead the
implementation of this program.
• The operation of RDI for Government Demand has been established under NSTDA management
which includes the following processes and systems: the project selection process, registration
system for organizations eligible to carry out research and development under the RDI for
Government Demand program, project monitoring and evaluation system and budget proposal
procedures. The program website has been set up at: https://www.nstda.or.th/gd/.
• To encourage government agencies and research organizations to utilize the RDI for Government
Demand scheme, NSTDA reached out to 21 organizations to raise awareness of the program. Among
these organizations were the Faculty of Medicine Ramathibodi Hospital, Mahidol University, the
Department of Rail Transport, the Institute for the Promotion of Teaching Science and Technology
(IPST), the Thai Health Promotion Foundation, the Metropolitan Electricity Authority (MEA),
Thammasat University and the Agricultural Research Development Agency (ARDA).
• NSTDA provided guidance to 2 government agencies on the process and documentation
preparation of the RDI for Government Demand. The National Health Security Office launched a call
for proposals on the development of e-referral system from a secondary hospital to a tertiary
hospital, whereas the National Statistical Office is planning to launch two calls.
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• NSTDA was selected to perform research projects under the RDI for Government Demand program:
1) “The development of self-cleaning coatings for porcelain insulators” for the Provincial Electricity
Authority, and 2) “The development of an e-referral system for health centers in the universal health
coverage (UHC) system in the Bangkok Metropolitan Area” for the National Health Security Office.
The latter project was completed.

• A total of 35 organizations were registered as organizations eligible to carry out RDI for Government
Demand projects. These registrants include King Mongkut’s University of Technology Thonburi,
University of Phayao, Chiang Rai Rajabhat University, Prince of Songkla University, Rajamangala
University of Technology Srivijaya, Naresuan University, Mae Fah Luang University, Navamindradhiraj
University, Srinakharinwirot University, Ubon Ratchathani University, Chiang Mai Rajabhat University,
Chulalongkorn University, Suan Dusit University, Suranaree University of Technology and Buriram
Rajabhat University.
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Collaborations with Public and Private Enterprises

To strengthen the innovation ecosystem of the country, NSTDA develops collaboration with
players in the ecosystem which include entities in the public and private domains. Collaborations with
government agencies and industry support the utilization of research and innovation for social and
economic benefit and enable technological self-reliance, whereas partnerships with large enterprises
and multi-national companies are essential for developing deep tech and an innovation-based economy.
NSTDA developed research collaborations with five public organizations both in Thailand and
overseas. A 5-year collaboration, from 2020 to 2025, between NSTDA and the Faculty of Medicine Siriraj
Hospital, Mahidol University focuses on the development of dengue drug and clinical trials
infrastructure. NSTDA and the Health Systems Research Institute jointly manage a genomics for
emerging infectious diseases (EIDs) program under the Genomics Thailand – a collaborative human
genome research network in Thailand. A joint research project, funded by the German government,
between NSTDA and Rheinisch-Westfälische Technische Hochschule Aachen University, or RWTH
Aachen University, focuses on the development of Vip3A protein secreted by Bacillus thuringiensis as
a biocontrol agent.
Collaborations were established with five companies such as Bio Wealth Company Limited, Planet T&S
Company Limited and Wichan Machinery Company Limited. A project with Bio Wealth aims to assess
the performance of LC-PUFAs-rich Aurantiochytrium limacinum BCC 52274 as feed supplement. NSTDA
and Planet T&S set sights on developing a sensor signal processing and control unit for laser guided
vehicles for industrial use. A collaboration with Wichan Machinery aims to develop a smart rice
combine harvester powered by LiDAR technology and light detection sensors.
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Research Network Establishment

NSTDA-PSU Research Network on Medical and Health Sciences has been established between NSTDA
and Prince of Songkla University aiming to create innovative products and services to support Thai
healthcare industry and to reduce dependence on foreign technologies. One of the innovations is
MiniiScan – a cone-beam computed tomography (CBCT) scanner for diagnosis of breast specimens
in the operating room. The second generation MiniiScan is being developed with more accurate
localization of calcification in resected breast tissue specimens in a 3D image. The prototype has been
tested for key laboratory performances. Its safety has been assessed by the Department of Medical
Sciences for radiation safety and by the Electrical and Electronic Products Testing Center (PTEC) for
electronic and electrical safety. Clinical studies with actual specimens will take place during 2021-2022.
The studies have been approved by the Human Research Ethics Committee of the Faculty of Medicine,
Prince of Songkla University.

NSTDA-EGAT Research Network on Energy Technology between NSTDA and the Electricity Generating
Authority of Thailand (EGAT) aims to increase energy efficiency, lower energy imports and enhance
energy security. An IoT platform and a smart monitoring device have been developed to support the
operations and maintenance (O&M) of a solar power system. The platform and device are being tested
at Thap Sakae Solar Power Plant in Prachuap Khiri Khan province. A prototype of robot for cleaning
floating solar panels has also been created. The robot is being tested at the Hydro-Floating Solar Hybrid
of Sirindhorn Dam in Ubon Ratchathani province.
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International Collaboration

NSTDA places significant importance on establishing linkages, alliances and collaborations with
international organizations. Research topics and collaborative areas have been identified for each
strategic country and partner. The work of international collaboration program also includes facilitating
NSTDA researchers to obtain international grants in order to raise NSTDA profile internationally,
organizing activities to foster collaboration with current and potential partners and increasing visibility
of NSTDA internationally.
In 2021, the joint funding programs that NSTDA manages with international partners supported 12 joint
projects. Three new strategic networks and three international collaboration promotion projects were
established. Six international conferences were organized, and 18 MOUs and agreements were signed.
The program also supported the submission of 20 research proposals to seek international funding.
Highlights are as follows:
ANSO International Forum on Green Technology was co-organized by NSDA, the Chinese Academy of
Sciences (CAS) and the Alliance of International Science Organizations (ANSO) on 11 June 2021 as a
session within the 14th China Bioindustry Convention. The forum covered key topics, including circular
economy for green environment, clean energy for low carbon society, biotechnology for green
environment, and international collaboration for green society with speakers from leading public and
private organizations in China, Thailand, Japan, Malaysia, Singapore and Finland.
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The Memorandum of Understanding between NSTDA and the New Energy and Industrial Technology
Development Organization (NEDO) of Japan was signed on 11 August 2021. The cooperation
emphasizes the development and implementation of technologies and innovations of Bio-Circular-Green
Economy (BCG) for sustainable and eco-friendly economic growth based on the complementarity of
Thailand’s BCG Model and Japan’s Green Growth Strategy. The signing took place at the 5th Meeting of
the Japan - Thailand High Level Joint Commission held via teleconference. The bilateral discussion
concluded with an agreement on focused areas - namely biotechnology, agriculture and food, electronics,
materials, nanotechnology and low-carbon technology – that will enable economic transformation to
achieve carbon neutrality.

A webinar on “Microbiome Supporting Regenerative Agriculture” was a joint activity between NSTDA
and Forschungszentrum Jülich of Germany. Held on 7 July 2021 as a side event of the Science Days for
the UN Food Systems Summit 2021, the webinar aimed to establish a better understanding in
regenerative agriculture among stakeholders as well as to highlight an important role of technology such
as microbiome and biocontrol in the global sustainable food system. Approximately 200 people
participated in the online event.

NSTDA initiated a proposal to establish an ASEAN Network on Bio-Circular-Green Economy (ASEAN
BCG Network) as a platform for collaboration among ASEAN members and between the ASEAN region
and international organizations in the area of Bio-Circular-Green Economy (BCG) to promote sustainable
development. Activities of the network include capacity building, technology demonstration, technology
localization, technology transfer and joint research in order to facilitate the adoption and
implementation of innovative and sustainable technologies in the social and industrial sectors. The
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proposal was endorsed by the ASEAN Committee on Science, Technology, and Innovation (COSTI) on 15
June 2021. The network currently consists three members, namely NSTDA, the Philippine Council for
Industry, Energy and Emerging Technology Research and Development (DOST-PCIEERD) and the National
Research and Innovation Agency (BRIN) of Indonesia.

A webinar on “Thai – Danish Cooperation on Bio-Circular-Green (BCG) Economy Model” was organized
by the Royal Thai Embassy, Copenhagen, in collaboration with NSTDA and Thailand Board of Investment
(BOI) to celebrate the 400th anniversary of the first contact between Thailand and Denmark. The event
which took place on 31 May – 2 June 2021 brought together key stakeholders ranging from government
officials and research community to private companies from Thailand and Denmark to exchange experience and knowledge on how to successfully bring BCG strategy into actions. The webinar also aimed
to promote new business and investment partnership between Thailand and Denmark in the BCG-related industries. The online event was attended by 589 audience members from Thailand, Denmark,
and countries in ASEAN and Europe.
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RDI Quality Management and Research Integrity

As a premiere research agency, NSTDA is committed to good research practices to ensure that research
conducted by NSTDA and its partners meets international quality standards with utmost professional,
legal and ethical responsibilities.
Research Quality Management. NSTDA has developed and released a number of guidelines to facilitate
quality assurance of research and implemented supporting activities, including 1) guidelines for data
management; 2) guidelines on publication authorship; 3) guidelines on conflict of interest; 4) facilitating
product registration with the Thai FDA for products derived from research such as dissolved microneedle,
disinfectant nanohybrid ethanol emitter (Cube-X) and breathalyzer; and 5) research reproducibility
assessment tool which is being evaluated.

Research Integrity. To ensure the quality, integrity and transparency of its research activities, NSTDA
promotes research integrity in the following five areas: 1) research ethics by releasing ethical guidelines
for researchers and guidelines for managing research projects with ethical issues, 2) ethics in animal
experiment, 3) ethics in human research, 4) biosafety by releasing biosafety guidelines, and 5) ethics in
artificial intelligence (AI) of which draft guidelines have been developed and subsequently subject to a
public hearing prior to the implementation.

56

Annual Report 2021

CAPACITY DEVELOPMENT
FOR FARMERS AND COMMUNITIES
NSTDA aims to strengthen communities and farming sector as a way to
develop the grassroots economy and reduce social inequality. To achieve
this goal, NSTDA acts as a one-stop-service center for agricultural
technology and innovation, thus creating a transformation in agricultural
sector with technology and innovation, strengthening the capacity of
farming sector, reducing social inequality and building grassroots economy
with local resources. The work focuses on the demonstration and transfer
of knowledge and technologies and capacity building activities taking on
an area-based approach.
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Available Technologies
Production Technology

Processing Technology

(crop varieties / seed production /
farm management/yield/plant breeding)

Rice / Cassava / Rubber tree / Mungbean / Chili /
Pumpkin / Tomato / Mushroom / Strawberry /
Coffee / Siam tulip

Natural Rubber Processing
Technology
Preservative for extending shelf life of fresh natural
rubber latex for rubber sheet production (BeThEPS)

Biocontrol
• Beauveria bassiana for controlling aphids
• NPV for controlling armyworm
• Streptomyces for controlling fungi and bacteria

Animal and Aquaculture
Technology (rearing / feed)
• Fairy shrimp / Siamese plankton as aquaculture feed
• Closed shrimp culture system
• Production of stingless bee queens /
Quality improvement of honey
• Silage
• Total mixed ration (TMR) feed for beef and dairy cattle
• Microorganisms for controlling foul odor in livestock
farms

Technology for Soil and
Water Management
•
•
•
•

Compost from agricultural wastes
No-turn composting
Vermicomposting
Irrigation systems

• Processing of agricultural produce
• Good Hygiene Practice (GHP) for food processing

Equipment and Machinery
• Rice milling machine for community usage
• Photoselective plastic ﬁlm greenhouse

Smart Farming Technology
•
•
•
•
•
•
•

Smart greenhouse
Smart plant watering system
Solar water pump
Weather station
IoT-based aquaculture management system
TPMAP: Thai People Map and Analytics Platform
Agri Map: Online tool for agricultural management

Textile Technology
• ENZease, smart enzyme for desizing and scouring
of cotton fabric
• Preparation of natural dyes from local materials
• Preparation of screenprinting pastes from
local materials
• Nanotechnology to add special properties to the fabric

Management System
Traffy Waste and Traffy Fondue

Health
Thai School Lunch

Technology for Preservation
NAVANURAK
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Education
Learning media on programming

Areas of Development in 2021
พื้ นที่ได้รับการถ่ายทอดเทคโนโลยีจาก สวทช. ปีงบประมาณ พ.ศ. 2564
ให้แก่ชุมชนรวมทั้งสิ้น 676 ชุมชน ใน 46 จังหวัด
ตามภูมิภาคต่าง ๆ ทั่วประเทศ

ita

7

19

7.48

2020

6.97

2021

676 communities in 46 provinces
Bangkok, Kanchanaburi, Kalasin, Chanthaburi, Chachoengsao, Chonburi, Chumphon, Chiang Rai,
Chiang Mai, Trang, Trat, Tak, Nakhon Nayok, Nakhon Ratchasima, Nakhon Si Thammarat, Nonthaburi,
Narathiwat, Nan, Pathum Thani, Prachinburi, Phayao, Phatthalung, Phitsanulok, Phetchabun, Phrae,
Maha Sarakham, Mae Hong Son, Yasothon, Roi Et, Rayong, Lopburi, Lampang, Lamphun, Loei, Sisaket,
Songkhla, Samut Prakan, Samut Sakhon, Sa Kaeo, Saraburi, Sukhothai , Surin, Nong Khai, Udon Thani,
Uthai Thani, Ubon Ratchathani
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Technology and Innovation for
Cassava Production Industry under
the Bio-Circular-Green Economy (BCG) Model
For over two decades, Thailand has been ranked as the world’s largest cassava products exporter, with
an export value of THB 93 billion. The cassava production in Thailand is valued at THB 190 billion,
supports THB 300 billion downstream industries and creates more than 1 million jobs in processing and
downstream industries - e.g., cassava chips, pellets, raw and modified starch, sweeteners, alcohol,
organic acids, amino acids, paper and textile. 67% of cassava produced in Thailand are processed for
export, whereas the rest are used for domestic consumption and supplied to local industries. To increase
the competitiveness and sustainability of the cassava industry, it is necessary to improve the efficiency
of the production, processing and resource use as well as enable zero waste production. This is in line
with the national agenda on Bio-Circular-Green Economy.
NSTDA’s cassava research and development program aims at developing solutions across the cassava
value chain in collaboration with partner organizations. Technologies that have been developed range
from upstream (cassava breeding, diagnostic test for cassava mosaic virus for disease screening, smart
plant watering system) and midstream (wastewater treatment and biogas production system) to
downstream (production of cassava flour as a gluten-free product). These technologies have been
transferred to farmers and industry to strengthen the cassava industry and enhance its competitiveness
and sustainability.
Cassava breeding. Pirun 1, Pirun 2 and Pirun 4 are among new improved cassava cultivars developed
by NSTDA in collaboration with the Department of Agriculture and Mahidol University. The cultivars
are a cross between Huay Bong 60 variety (high root yield, high starch and cyanide contents) and
Hanatee variety (low root yield and low cyanide content). A reciprocal cross, conventional breeding and
DNA-marker technique were employed to achieve high starch and low cyanide contents. Pirun 1 has
high fresh root yield and high starch content and requires less fertilizer than other certified varieties.
Pirun 2 has high fresh root yield with low cyanide content. Pirun 4 also has low cyanide content, is
adaptive to any climate and excellent for the production of gluten-free flour – a wheat flour replacement
in bakery. Pirun 1, Pirun 2 and Pirun 4 are now grown in several provinces including Nakhon Ratchasima,
Kamphaeng Phet, Rayong, Chonburi and Buriram.

Pirun 1
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Pirun 2

Pirun 4

Diagnostic test for cassava mosaic virus for disease screening. The spread of cassava mosaic virus in
Thailand has a tendency to intensify, causing severe losses to cassava farmers. The strategy to deal with
the outbreak is to destroy infested plants and use disease-free stems for cultivation. The tool requires
for implementing this strategy is diagnostic tests. NSTDA developed an enzyme-linked immunosorbent
assay (ELISA) for the detection of cassava mosaic disease. The assay has a better sensitivity than
commercial reagents and cheaper than imported reagents. The developed ELISA technique provides
results within 1-2 days. With knowledge acquired from the ELISA development, the research team
developed a rapid strip test that does not require a trained expert and scientific equipment and
therefore can be used in the field. The strip test can provide results in 15 minutes. Farmers can now
apply the strip test for disease screening and surveillance.

Smart plant watering system. Water is essential for cassava during the first five months after planting.
The smart plant watering system developed by NSTDA employs wireless sensor network for management
and remote control to monitor environmental conditions and manage water input. Users can pre-set
and control the watering schedule via a smart phone. Recommended schedule is once a week for 2-4
hours during the first month, and once every 2-3 days for 1-2 hours after 1-3 months into the planting.
This technology can increase cassava productivity, eliminate excessive water and fertilizer inputs, reduce
losses and save electricity.
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Anaerobic fixed-film reactor wastewater treatment system for cassava starch industry. Wastewater
produced from cassava starch production not only contributes to environmental pollution but also
burdens manufacturers with treatment costs. Conversion of waste into energy not only provides saving
on waste treatment, but also reduces energy expenses. NSTDA in partnership with King Mongkut’s
University of Technology Thonburi (KMUTT) developed an anaerobic fixed-film reactor wastewater
treatment system for cassava starch industry. A cassava starch factory with a 200-ton daily production
capacity typically produces around 4,000 cu.m./day of wastewater. The wastewater is normally treated
through a series of open ponds causing odor problem to the surrounding area. On the other hand, the
energy cost for producing a ton of starch usually runs around THB 1,000. In this anaerobic fixed-film
reactor wastewater treatment system, microbes are immobilized on the medium surface so that they
can be retained within the reactor to provide process stability and do not need to be regularly
replenished like other systems. This system is easy to operate and maintain, provides up to 80-90%
organic removal and requires much less space than a conventional open pond wastewater treatment
system. Because it is a closed system, it does not cause odor problem. More importantly, the system
produces biogas - an energy source - for the factory.
The anaerobic fixed-film reactor wastewater treatment system has already been installed in a number
of cassava starch factories including Cholcharoen, Chaiyaphum Plant Products, Northeastern Starch
(1987) and Sima Inter Product.
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Cassava flour manufacturing technology. The challenge of food-grade cassava flour production is the
high cost of raw material, i.e., sweet cassava. Sweet cassava has low cyanide content, thus making it
suitable for food application. On the contrary, bitter cassava containing high level of cyanide is cheaper.
Cyanide level in bitter cassava can be lowered through proper processing which includes removing peels.
This labor-intensive process allows cassava flour production from bitter cassava, but still limits the
production to the cottage industry. NSTDA in collaboration with Kasetsart Agricultural and AgroIndustrial Product Improvement Institute developed a mechanized process that can turn bitter cassava
into cassava flour with less than 10 ppm cyanide content. Cassava flour produced from this technology
can be used as a food ingredient and as a substitute for wheat flour whose annual import value exceeds
THB 1.5 billion. Since cassava contains no gluten, cassava flour is therefore an ideal substitute for wheat
flour in high-priced gluten-free baked products. The technology has been licensed to Chorchaiwat
Industry, and the company became the first company in Thailand to manufacture cassava flour. The
product is marketed as gluten-free all-purpose flour SAVA.
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Cassava Production Efficiency Improvement
with Inclusive Innovation Model
NSTDA introduced an inclusive innovation model to improve cassava production efficiency by supplying
technology and innovation to growers and establishing connections between growers and buyers. The
project was implemented with partner organizations such as the Department of Agriculture, the Land
Development Department, universities and starch factories. In this project, farmers are supplied with
knowledge, technology and innovation and encouraged to apply them properly to their farms.
Knowledge and technologies provided include new cultivars, irrigation technology, soil and fertilizer
management, tissue culture technology, plant protection, and IoT. Farmers are encouraged to form a
group for production management and marketing. A dialogue between growers and buyers, i.e.,
processing factories, has been established to facilitate an exchange between buyers and growers to
determine quantity and quality of cassava to be traded so that growers can develop production plan
accordingly.

ง

รรม จํากัด

อล จํากัด
ชธานี
สตารช จํากัด

A total of 157 cassava growers, accounting for 2,227-rai (356 ha) cultivating land, participated in this
project. The farmer group in Nong Bua Sala subdistrict, Nakhon Ratchasima province, was linked to
Sanguan Wongse Industries factory. The group has been applying technologies to their production,
resulting in high quality fresh roots with high starch content meeting the requirements of the factory.
Farmers were incentivized to produce high starch content cassava to obtain a better price. It was agreed
that the buying price would be raised by THB 0.1 for every percent of starch that exceeds 25%. This
model is proven successful as growers were able to achieve better productivity and quality, resulting
higher and sustainable income.

Pilot areas
1. Farmer group in
Nong Bua Sala subdistrict,
Nakhon Ratchasima
province
2. Farmer group in
Ku Chan subdistrict,
Yasothon province
3. Farmer group in
Wang Chaphlu subdistrict,
Kamphaeng Phet province

Project Outputs
high quality fresh root with increased starch content
greater productivity, meeting the quantity committed
to industry
Linkage between growers and buyers
Better price (THB 0.1 is added to the buying price
for every percent of starch that exceeds 25% )

Inclusive Innovation

• Crop breeding
• Irrigation system
• Soil and fertilizer management
• Tissue culture
• Plant protection
• Internet of Things (IoT)
• Marketing and community
enterprise management
• Financial sources
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Buyers
1. Sanguan Wongse Industries
Company Limited,
Nakhon Ratchasima
province
2. Ubon Bio Ethanol Public
Company Limited,
Ubon Ratchathani province
3. Thanawat Quality Starch
Company Limited,
Kampheang Phet province

Sustainable Cattle Feed Production
with Science, Technology and Innovation
Total mixed ration (TMR) is cattle feed containing balanced nutrients and can be produced on-farm
using agricultural by-products available in their areas. The technology was developed by NSTDA, in
collaboration with School of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang
and the Faculty of Natural Resources, Rajamangala University of Technology Isan Sakonnakhon Campus,
and transferred to Ban Ta Dairy Cooperative in Chiang Rai province and Nong Sung Agricultural
Cooperative in Mukdahan province. A total of 70 dairy farmers participated in the training, enabling
50% feed cost reduction - from THB 2.3 million to THB 1.15 million.
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ThaiGAP Standard and Safe Pest Control
with Metarhizium
NSTDA in collaboration with Chiang Mai University organized training for vegetable farmers in Umpium
village on Thai Good Agricultural Practices (ThaiGAP). The training workshop intended to help vegetable
farmers in Umpium village, Tak province establish practices in their farming operations to meet ThaiGAP
standard. Twenty cabbage farmers along with agricultural officers and non-formal education instructors
participated in the training. In addition to understanding steps to meet primary ThaiGAP requirements,
participants were introduced to metarhizium as a natural pest control solution and the impact of climate
change on disease and pest outbreak. Following the training, these farmers formed a community
enterprise producing safe vegetable. The enterprise was ThaiGAP-certified by TÜV NORD Thailand
Limited. It entered into agreements with Food Passion Company Limited – an operator of restaurant
chain Bar B Q Plaza - and Thailand’s largest wholesale market Talaad Thai with guaranteed price and
quantity. Under these contracts, minimum price was set at THB 9-10/kg - farmers previously sold their
produce at THB 8/kg – and quantity at 3,500 kg/day, resulting in a THB 2.48 million revenue increase
per year.
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Development and Technology Transfer
of Recirculating Aquaculture System
NSTDA in collaboration with Top Aqua Asia Trading and Consultant Company Limited developed the
Recirculating Aquaculture System (RAS) – a closed aquaculture system that offers a solution to water
shortage and reduces environmental impact. The RAS technology consists of a measuring and controlling
system and RAScal software for assessment of overall operation. Designed with the conditions of aqua
farming in Thailand and locally manufactured equipment, this technology is accessible, affordable and
easy to use. Though the RAS technology requires higher investment than an earthen pond system or a
cage culture system, it generates more profit with 30 times higher productivity. Due to its controlled
environment, the RAS technology is not affected by climatic factors or disease transmission, thus giving
over 90% survival rate. Two learning centers were established - one at Chachoengsao Coastal Fisheries
Research and Development Center and the other at Sri Racha Fisheries Research Station – to
demonstrate the technology to aqua farmers, public and private enterprises. This technology is
developed in line with the Bio-Circular-Green Economy (BCG) national agenda that aims to apply science
and technology to increase efficiency in an agricultural system by adding value, reducing waste,
improving resource use efficiency, lowering environmental impact and supporting sustainable income.
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National Science and
Technology Infrastructure
National Science and Technology Infrastructure (NSTI) aims at building national S&T
capacity through fully-equipped advanced research facility, skilled researchers and
network of domestic and international partners. Presently, there are ﬁve NSTI centers:
1. National Biobank of Thailand (NBT)
2. National Omics Center (NOC)
3. NSTDA Supercomputer Center (ThaiSC)
4. Technology and Informatics Institute for Sustainability (TIIS)
5. Thai Microelectronics Center (TMEC)
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National Biobank of Thailand (NBT)

NBT serves as a national infrastructure to support the collection, conservation and utilization of
Thailand’s biological resources, including plants, microorganisms, and human genomic data.
Collaborations with scientific communities are established to increase the conservation and utilization
capability to promote sustainability agenda.
In 2021, the following sample collections and data curations were made:
• Plant Bank: 625 accessions in seed bank, 172 accessions in tissue culture bank and 286 accessions
in herbarium.
• Microbe Bank: 2,860 accessions in culture collection, 3,290 DNA barcodes of dry specimens,
utilization information of 956 microbial species.
• Data Bank: DNA data of 444 plant samples and 4,602 microbial samples, DNA barcoding information
of 3,380 microbial samples and dry specimens, and human genomic information (DNA sequence,
exome sequence and SNP) of 2,423 Thai individuals.
• Database and Management System: Six systems have been developed and are currently in use to
support the specimen management, data processing and service provision. Three online databases
have been developed: 1) plant database. The system is being tested, 2) microbial database. The
system is now in use, and 3) germplasm database.
• Analytical and Data Visualization Platform: Four platforms have been established: 1) a data
visualization tool for viral epidemiology, containing 30,000 datasets, 2) an analytical and monitoring
tool for PRRSV (porcine reproductive and respiratory disease virus) genetic diversity, to support
genetic diversity and evolutionary studies, and monitor the genetic mutation and geological
distribution of PRRSV, 3) a registration system for volunteers for Genomics Thailand project to which
2,134 people have registered, and 4) a phenotyping and clinical data storage platform for Genomics
Thailand project.
In addition, NBT, in collaboration with Satun
Geopark, Mahidol University and Department of
Mineral Resources, launched a project to collect
and classify microorganisms in Satun Geopark,
Thailand’s first UNESCO Global Geopark. Surveys
have been conducted in two caves. The study of
Tham Le Setgodon focuses on fungal diversity,
whereas Tham Phu Pha Phet on the diversity of
fungi and bacteria. Samples - such as rocks, air,
water, soil or sediment, or organic matters - were
randomly collected. Microorganisms were classified by morphology, biomolecular and chemical
taxonomy. Rocks were also analyzed to identify their characteristics and types. Results of the study and
biological diversity assessment reports are maintained at NBT to support sustainable conservation and
utilization efforts.
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National Omics Center (NOC)

NOC aims at building capacity in omics technologies as well as developing cutting-edge genomic,
transcriptomic, proteomic and metabolomic tools that enable biologists analyze omics data for a
better understanding of biological systems and eventually the development of successful innovations
for agriculture and industrial sectors.
In 2021, the following progress was made:
• Identification and purity testing of plants, animals, fungi and bacteria. A SNP-based protocol for
purity testing of F1 hybrid seeds and identification methods for bacteria and fungi were developed.
The protocol enabled seed purity testing of 90,000 samples and species classification of 400
microbial samples.
• High-throughput protocols for plant and animal disease diagnosis with real-time PCR. The protocols
were used to perform disease diagnosis in 500 plant samples and 500 animal samples.
• Evolutionary relationship analysis using phylogenetic tree. Genome-wide genotyping and
phylogenetic relationships of 100 samples were obtained.
• Identification of genes related to economically important traits for breeding programs. Five DNA
markers for selecting female black tiger shrimps were tested with the MassARRAY system and one
marker passed the test. A petty patent was filed.
• Bioactive peptide screening. An anti-leukemia peptide was identified from sesame. A paper on this
research work was published in an international journal.
• Metabolite profiles of economic crops and herbal plants. Extracts of four herbal plants (Centella
asiatica, Grammatophyllum speciosum, Andrographis paniculate, and Kaempferia parviflora) were
prepared with solid phase extraction and solvent extraction techniques. Extracts were tested for
antidiabetic activity and analyzed with mass spectrometry (MS).
In the fight against the COVID-19, NOC in
partnership with the Department of Medical
Sciences and the Faculty of Tropical Medicines,
Mahidol University developed an RNA extraction
kit for extracting RNA from SARS -CoV-2 patients
and optimized for high-throughput extraction.
The kit can be manufactured in Thailand and is
as efficient as imported extraction kits. A total
of 100,000 kits were produced for hospitals. The
extraction protocol can be used in conjunction
with an automated extraction machine to
prepare the RNA templates for the reverse transcription polymerase chain reaction (RT-PCR) and
loop-mediated isothermal amplification (LAMP) techniques. All these technologies will support the
growth of Thailand’s medical devices industry and reduce its reliance on imported technologies.
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NSTDA Supercomputer Center (ThaiSC)

Based at Thailand Science Park, ThaiSC provides cutting-edge high-performance computing (HPC)
resources to Thai research community and supports studies in the areas of computational science,
data analytics and artificial intelligence (AI). The center also represents Thailand in the international
supercomputing arena.
The following progress was made in 2021:
• HPC Computing Service. A total of 31.47 million core hours were provided: 24.44 million core-hours
for 102 projects by TARA cluster and 7.03 million core-hours for 71 projects by Krypton cluster through
national e-Science infrastructure consortium resource pools. The impact value of service was
estimated to be THB 154 million.
• EU-ASEAN High-Performance Computing (HPC) Virtual School 2021: System Design and Applications.
ThaiSC hosted the 5-day training course on 5-9 July 2021 with attendance of guests of honor
Dr. Sirirurg Songsivilai (Thailand Permanent Secretary for Higher Education, Science, Research and
Innovation) and H.E. Mr. Pirkka Tapiola (Ambassador of the European Union to Thailand). ThaiSC CEO
Dr. Piyawut Srichaikul gave a report of ASEAN HPC Task Force in his capacity as the Task Force Co-chair
and discussed the direction of HPC human resource development in ASEAN, the design of HPC system
and its applications. This activity presented Thailand in the leading role of ASEAN HPC community
and provided an opportunity for HPC to engage in the international science and technology for future
collaboration.
• Collaborative Agreement on Air Quality Forecast. On 10 September 2021, NSTDA and the
Department of Pollution Control entered into a 3-year agreement to develop the capacity of PM2.5
forecasting in order to support air quality management. The collaboration is expected to
create a PM2.5 forecasting system using high performance computing that will give highly accurate
forecasts covering the entire country. The predictions will enable the Department of Pollution Control
to issue public warnings and further support research studies. This collaboration signified the
benefit of HPC service to the society and general public and exemplified HPC infrastructure utilization
by the government sector.
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• COVID-19 Network Investigations Alliance (CONI). ThaiSC provided its supercomputing resource to
the COVID-19 Networks Investigation Alliance (CONI) whose members include Mahidol Oxford
Tropical Medicine Research Unit (MORU), Mahidol University, Khon Kaen University and Wellcome
Sanger Institute. The supercomputing resource enabled rapid analysis to support COVID-19 genomic
surveillance, contributing to the prevention of disease transmission as well as the monitoring
of mutation. CONI was among the earliest groups in Asia to release the genomic data on GISAID
(https://gisaid.org), a data sharing platform of influenza viruses and the coronavirus causing COVID-19.
This work revealed the advantage of HPC services brought to important researches during critical
global crises and the capability of Thai research team to collaborate with international networks.
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Technology and Informatics Institute
for Sustainability (TIIS)
TIIS aims to be a national and regional leader in technology and informatics to support life cycle
thinking (LCT). The institute develops data (products and services) as well as data management system
and methodologies to support circular economy (CE) and sustainable growth, as well as enhance the
nation’s competitiveness.
In 2021, the following progress was achieved:
• Data development and management. Thailand SDG Index and Dashboard was developed in
accordance with the Sustainable Development Solutions Network (SDSN) guidelines. Assessment of
6 indicators under SDG12 was made. Data of water, wastewater, and pulp and paper were prepared
for the National Life Cycle Inventory (LCI) Database.
• Methodology and Indicator. To develop environmental impact indicators, PM2.5 data obtained from
the Pollution Control Department’s monitoring stations and MERRA-2 satellite were analyzed and a
relationship between air pollution and disease was investigated. An effect factor and a damage
factor for health impact caused by air pollution were determined. In the area of material footprint
(MF), TIIS was in the process of developing MF indicator. Data on domestic extraction (DE) of biomass,
fossil fuels, metals and non-mentals as well as input-output (IO) were collected to determine MF per
capita and MF per GDP.
• Technical service and knowledge dissemination. TIIS supports the public and private sectors in
utilizing proper tools to facilitate sustainable development. A circular economy strategy and action
plan were developed for the Electricity Generating Authority of Thailand (EGAT). An eco-efficiency
assessment was performed for the Expressway Authority of Thailand (EXAT), Wastewater
Management Authority and the National Science Museum. A life cycle assessment of mattresses
used in the hotel industry was performed to provide supporting data for designing a business
model for mattress rental and waste management businesses.
• Integrated informatics dataset. To support sustainable production and consumption, TIIS encourages
public and private enterprises to apply the circular concept in their manufacturing and consumption.
A land use model was developed for agricultural sector and was later applied to the work of the
World Wide Fund for Nature (WWF). Material circularity indicators for construction materials were
developed and their use was promoted among players in the industry.
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In addition, TIIS developed a database of greenhouse gases emission factor (EF) for materials to support
the carbon reduction label program. The database is updated annually, covering materials used in key
industries in Thailand. A total of 190 products - petrochemicals, rubber products, construction materials,
textiles & clothing, and food & beverages - from 36 companies were applied for the carbon reduction
label. In 2021, 17 products – e.g., lightweight concrete, watercolor and oil paints, concrete roof tiles,
and mineral wool insulation - from 5 companies obtained the carbon reduction label that consumers
can use as a purchasing criterion for supporting climate action.
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Thai Microelectronics Center (TMEC)

TMEC’s work focuses on the development of a micro-electro-mechanical systems (MEMS) platform
and an ion-sensitive field effect transistor (ISFET) platform, as well as supports an enabling ecosystem
to stimulate the growth of sensor industry.
In 2021, the following progress was achieved:
• Wafer fabrication. TMEC worked with MEMS startup companies in Singapore, China, Norway and
Korea in developing the silicon-based MEMS (Si-MEMS). A total of 70 units were fabricated for
prototype development. The production capacity will be expanded to 300 units/year.

• Research collaboration. Through Thailand Graduate Institute of Science and Technology (TGIST),
TMEC developed a number of research collaborations with academic and research institutes. The
work with King Mongkut’s Institute of Technology Ladkrabang was in the area of sensor technologies.
A collaboration with the National Astronomical Research Institute of Thailand and Mahidol
University was set up to design sensors for supporting astronomical studies. A collaboration with
Naresuan University focused on designing a sound generation system using sensor technology. In
addition, TMEC participated in a research consortium whose members include Industrial Technology
Research Institute (ITRI) of Taiwan, Fraunhofer of Germany, Sirindhorn International Thai-German
Graduate School of Engineering (TGGS) of Thailand, and King Mongkut’s University of Technology
North Bangkok (KMUTNB) of Thailand. The consortium emphasized the development and design of
advanced sensor technology. The project involved the application of ANSYS tool to design a pressure
sensor. Furthermore, an article was published to disseminate information and knowledge on sensor
technology development for a plant factory with artificial lighting (PFAL). Research on surface
technology, lab-on-chip and lab-on-a-disc resulted in one field prototype, five lab prototypes, nine
research articles and two patent applications.
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National Quality Infrastructure
National Quality Infrastructure (NQI) serves as a central facility to provide services such
as product design, testing, calibration, conformity assessment, inspection and certiﬁcation
to industry with an aim to increase competitiveness of Thai industry to meet international
standards. NQI centers also focus on development of new analytical methodologies and
provide analytical services as well as equipment services to support key industries to
drive the new growth engine and create visibility of Thailand in the international
community. Presently, there are ﬁve NQI centers:
1. Electrical and Electronic Products Testing Center (PTEC)
2. NSTDA Characterization and Testing Service Center (NCTC)
3. Design & Engineering Consulting Service Center (DECC)
4. Industrial Ceramic and Houseware Product Testing Center (CTEC)
5. Toxicology and Bio Evaluation Service Center (TBES)
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Electrical and Electronic Products Testing Center
(PTEC)
PTEC provides professional testing, calibration, conformity assessment, inspection and certification
of electrical and electronic products to be sold in Thailand, as well as imported and exported, using
methods prescribed by international standards. The center also offers calibration service for measuring
instruments used in electrical, electronic and medical device industry. The center is ISO/IEC 17025,
ISO/IEC17020, ISO/IEC17065 accredited by the Thai Industrial Standards Institute (TISI). In addition,
PTEC is an accredited testing lab of several Thai regulatory authorities, including TISI, the National
Broadcasting and Telecommunications Commission (NBTC), Thailand Food and Drug Administration,
the Office of The Consumer Protection Board, the Electricity Generating Authority of Thailand (EGAT),
the Metropolitan Electricity Authority (MEA), and the Provincial Electricity Authority (PEA).
In 2021, PTEC obtained an ISO/IEC 17025 accreditation and expanded the testing scope to cover the
areas of robotics and internet of things (IoT). Performance in 2021 included:
• Electric Vehicle (EV) Charging Station Testing. PTEC in collaboration with PEA developed and tested
an EV charger – an AC normal charging type -in compliance with the IEC 61851 standard. This charger
will be a standard equipment used at charging stations and compatible to the PEA grid. A DC quick
charger for electric buses, boats and trucks was also developed. In addition, a large-scale testing
system is being designed in collaboration with EGAT.
• Vaccine Cold Chain Management System. PTEC in collaboration with Thailand’s leading laboratories
and the Federation of Thai Industries developed the vaccine cold chain management system to ensure
maximum effectiveness, shelf life and safety of the COVID-19 vaccines. The center also supported
the development of other medical equipment designed to alleviate the pandemic impact such as
ventilators, negative pressure patient beds and UVC sterilizers.
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• Capacity Building of Product Testing and Certification. PTEC worked with product testing and
certification laboratories in Thailand to develop the testing capability and form a co-branding
partnership to enable Thai industries to manufacture quality products in compliance with local and
international standards. Through this collaboration, testing criteria were established for a number
of products such as electronic faucets and toilets, agricultural drones, IoT products and street food
mobiles. Training courses were designed to disseminate knowledge and information to the industry,
and a work process was developed. A collaboration was also established with PEA, MEA, the Office
of The Consumer Protection Board, and the Ministry of Digital Economy and Society to establish
certification marks for products that each agency regulates such as battery, charging stations, EV and
medical devices.
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NSTDA Characterization and
Testing Service Center (NCTC)
NCTC is an ISO/IEC 17025 accredited laboratory center that offers a wide range of testing and
analytical services covering a number of fields. It is a one-stop-service center equipped with state-ofthe-art instruments and staffed with qualified technicians and researchers striving to provide
exceptional services to its clients. The center provides 24-hour service with a goal to deliver the
highest quality of work in a timely manner.
In 2021, the Cannabis Analytical Testing Center (CATC) was launched under NCTC in order to facilitate
and strengthen the fast-growing bioindustry in Thailand. The new focus center provides customers with
complete testing services on various aspects of cannabis and hemp products such as quality and safety.
With state-of-the-art laboratories that are internationally accredited by ISO/IEC17025, services at CATC
include:
• potency test (amount of cannabinoid present in products)
• terpene profiling
• safety tests (heavy metals, pesticides, residual solvents, mycotoxins and microorganism).
CATC currently serves more than 30 clients such as cannabis farmers, community enterprises and
manufacturers of cannabis-based herbal and medical products. The testing scopes are being expanded
to cover physical properties of hemp fibers and their composites, including moisture content, linear
density and breaking tenacity.
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Design & Engineering Consulting Service Center
(DECC)
DECC provides consultancy services in problem analysis and solution development, prototype design,
testing and simulation for a variety of industries.
In 2021, the center worked with the Bangkok Metropolitan Administration (BMA) promoting the use of
eco-friendly street food mobile designed by DECC to support Bangkok’s vibrant street food scene. The
mobile unit is equipped with running water system, a wastewater treatment tank, a wash basin and an
exhaust hood to ensure its hygiene and minimize the pollution. Three units were delivered to a barbecue
pork franchise business and two units to a bubble tea franchise business. Twenty-nine units were
tailor-made for Thainamthip Manufacturing Limited. The production of seventy-seven units was
underway for the Government Savings Bank. They will be given to street food vendors in Chinatown and
along Khao Lam Road.
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Industrial Ceramic and
Houseware Product Testing Center (CTEC)
CTEC is a TIS 17025 (ISO/IEC 17025) accredited laboratory center and certified by UK-based Lucidoen
Ltd. It provides integrated services in testing the quality, safety and performance of products such as
tableware, ceramic tiles, sanitary ware, building materials and faucet/shower against a wide range
of national and international standards.
In 2021, CTEC was appointed by the Thai Industrial Standards Institute (TISI) to be an official product
inspector for the safety requirement of melamine – formaldehyde urea – formaldehyde and melamine
– urea – formaldehyde utensils for food. The center was able increase its capacity to provide a fullservice compostable plastic testing covering all 11 metals and other toxic substances in accordance with
TIS 17088-2562 standard.
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Toxicology and Bio Evaluation Service Center
(TBES)
TBES performs toxicity analysis and biological evaluation according to international standards to
determine safety and efficacy of medical devices, cosmetics, herbal products, and industrial chemicals,
enhancing the competitiveness of Thai industry in the global market and enabling Thai products to
meet the standards and requirements of countries to be exported.
The work performed in 2021 included:
• Medical Device Safety Testing Services. TBES offers biocompatibility tests of medical devices
according to ISO 10993 series, namely in vitro cytotoxicity test (ISO 10993-5) and tests for irritation
(ISO 10993-23), as well as non-animal tests for chemical safety in accordance with OECD test
guidelines such as in vitro skin irritation test (OECD TG 439), in vitro eye irritation test (OECD TG 492)
and in vitro skin sensitization test (OECD TG 442E). In addition, the center supported the development
of microneedle prototype – a medical device for transdermal delivery of stabilized vitamin C – by
assessing the skin penetration capability and studying skin-related side effects to ensure that the
product meets the properties required for further development and production.
• Efficacy and Safety Testing for Cosmetics and Herbal Products. TBES provides testing services for
cosmetics and herbal products for topical application in accordance with OECD test guidelines. The
center continues to expand its testing scope and capabilities to support cosmetics and herbal
products industry in Thailand. Quality system documentation and testing standards have also been
developed to meet international requirements. On the academic side, TBES staff was an invited
speaker at the 11th Congress of Toxicology in Developing Countries (CTDC11, 2021) to share technical
information and potential of TBES for testing of herbal products such as cytotoxicity, skin irritation,
anti-melanogenesis, and antioxidative effects.
In addition, TBES researchers also participated in a study to assess usability of 3D skin tissue developed
by a research team at Osaka University. This tissue is intended to be submitted to the OECD for use as
a validated tissue for skin irritation testing.
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COMPETITIVENESS ENHANCEMENT
NSTDA aims at enhancing the competitiveness of Thai businesses and
industries through research and development program, upskilling program
for entrepreneurs and industrial workforce, and knowledge and technology
transfer program to supply innovative technologies and solutions to
enterprises and industries. The agency also develops mechanisms to
encourage research and innovation investment in the private sector to
enrich an innovation ecosystem.
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NASTDA Holding Company

One of NSTDA’s prime missions is to promote research commercialization. In doing so, NSTDA proposed
an establishment of a holding company serving as a vehicle to make investment in businesses
commercializing knowledge, technology and innovation. Functioning as a private company, the holding
company has flexibility, agility and ability to make business-driven decision. The focus is on investing in
deep tech businesses that commercialize technologies created by NSTDA or any other public and private
organizations in Thailand or overseas as a strategy to enhance the country’s competitiveness and meet
the goal of Thailand’s 20-year National Strategy. The areas of coverage include, but not limited to,
agro-industry, biotechnology, smart manufacturing, health and medical industry, energy and materials.
Investment can be made to companies that are at their startup, early or growth stages, with priority
given to projects that have already been supported under NSTDA programs such as tenant program,
business incubation program, and NSTDA Startup Program. NSTDA Governing Board approved the
establishment of a holding company on 27 April 2019. NSTDA Regulation on the Governance of NASTDA
Holding Company Limited was signed by the Minister of Higher Education, Science, Research and
Innovation on 1 June 2020, and NASTDA Holding Company Limited was registered on 24 September
2020.

The vision of NASTDA Holding Company Limited is to be a platform to promote research
commercialization and stimulate innovation businesses, thus allowing research and innovation to make
social and economic impacts. Its mission is to look for local and international tech businesses and
projects with high potential to invest and to make investment in businesses originated from NSTDA’s
research and development. The company announced its investment policy on 7 January 2021 and
added THB 100 million to its registered capital on 12 March 2021. The Board of Directors approved an
investment in Wellnovations Company Limited and a proposal to perform due diligence on Morena
Solutions Company Limited.
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NSTDA Startup Companies

As a public research organization, NSTDA has developed a variety of technologies and innovations that
can be turned into viable businesses. NSTDA Spinoff Program was established to support NSTDA
researchers to work with strategic partners in creating new startup businesses based on NSTDA research
activities. Strategic partners can be private investors or NSTDA whose role is to drive the businesses to
success. Multiple initiatives have been launched in order to prepare researchers and technologies to
enter the spinoff process, including Researcher Spinoff Acceleration Program and the ecosystem
enrichment. NSTDA Spinoff Program was approved by NSTDA Governing Board on 22 April 2019.
Since the inception of the program, five startups have been launched - two in 2020 (Bio Genetech
International and AI9) and three in 2021. Five startup companies are:
• Bio Genetech International Company Limited is a biotech company focusing on biopharmaceutical
products.
• AI9 Company Limited provides solutions and services based on digital technology and artificial
intelligence (AI). AI9 is the first Thai company that provides AI-powered audio transcription services.
Its products include voice transcription solutions such as PANNANA.
• BrainiFit Company Limited commercializes brain training systems for the elderly and children with
attention deficit hyperactivity disorder (ADHD) using neurotechnology for cognitive rehabilitation.
• BIGGO Analytics Company Limited provides big data services.
• Cannabi Biotech Company Limited is a company engaging in research and production of cannabis
and cannabis-based medicinal products.
NSTDA holds 25% share in each of the above companies. In addition to a combined revenue of THB 20
million, these startups make an impact to the economy such as job creation and R&D and business
investment.
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Capacity Building of Tech Entrepreneurs

Innovation Technology Assistance Program (ITAP)
Innovation Technology Assistance Program (ITAP) is a main mechanism supporting innovation capacity
building in enterprises to enhance Thailand’s competitiveness and promote sustainable economic growth.
ITAP provides both financial and non-financial assistance to connect enterprises to technology and
knowledge support according to their requirements and potential in order to take the businesses to the
next level. The scope of assistance encompasses technology consultation, provision of consultants
sourcing from a large pool of experts working in public and private domains throughout Thailand and
overseas, problem diagnosis, project coordination, management and monitoring and technology sourcing.
In 2021, the program assisted 1,126 SMEs in initial problem diagnosis and technology consultation and
supported 1,159 new projects, worth THB 997 million, that involved technology development for SMEs.
Overall, the work of ITAP has generated a THB 3.84 billion economic impact and attracted an additional
R&D investment valued at THB 1.541 billion. Examples of projects that support the Bio-Circular-Green
Economy (BCG) model are as follows.
Service Robots for Hospitals. The COVID-19 mainly spreads through close contact and hence, maintaining
physical distancing has become a preventive measure. However, for hospital staff, it is not easy to
maintain physical distancing. Introducing service robots to take over some tasks can help protect
healthcare workers from getting exposed to the coronavirus. Nippon Zizits Company Limited developed
a service robot that can perform tasks such as medical supply delivery, ushering patients, and
telemedicine using TELEMEO system. NSTDA supported the IEC 60950 testing and certification of the
service robot to ensure its safety before putting it on the market. This service robot is now used in over
30 hospitals, including Siriraj Piyamaharajkarun Hospital and Praram 9 Hospital.
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Alcohol-free Hand Cleansing Gel. Healthiness Company Limited, in partnership with AVS Innovation
Company Limited - a research company based at Thailand Science Park, developed alcohol-free hand
cleansing gel Besuto12. With thin film technology, the gel can provide up to 12-hour protection in one
application. NSTDA funded the testing and certification of this product under its Fast Track for Medicine
and Medical Device Fight COVID-19 Program. Tests performed by the Faculty of Tropical Medicine,
Mahidol University show that Besuto12 is effective against the novel coronavirus (COVID-19), bacteria,
fungi, and respiratory syncytial virus (RSV) which is spreading in Thailand especially among young
children. NSTDA also assisted with the marketing campaign by hosting a product launch press event on
29 November 2020 and introducing the company to the Department of International Trade Promotion
– the connection that led to the product successfully entering international markets, including Japan,
the US and Europe. Furthermore, Besuto12 won Canadian Special Award at the International Invention
Innovation Competition in Canada (iCAN 2020).

AR Application for Interior Design. An online retail company specializing in building materials, home
furnishings and décor was interested in developing an augmented reality (AR) application to support
marketing in the new normal. AR application allows customers – architects, interior designers and
homeowners – to visualize products in homes. ITAP provided an expert to assist the company with the
application development. The ability to visualize products in space helps customers make purchase
decisions, and hence saves time and money from re-doing the construction and decoration which can
add an extra 10-30% to the budget. With the AR application, the company is able to improve customer
experience and build customer loyalty. The company’s revenue increased by THB 2 million with the
implementation of AR application.
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Premium Mango. The Mango Export Community Enterprise located in Bang Phae district, Ratchaburi
province operates a 58 rai (9.28 ha) mango orchard with a 200-ton annual production for both domestic
and export markets. Both ThaiGAP and GMP standards have been adopted. The enterprise looked for
an alternative fruit ripening method to replace the use of calcium carbide for artificial ripening due to
its side effects to human health. ITAP provided an expert in agricultural technology to identify the
solution. Ethylene gas treatment was suggested. A 30-cubic-meter ethylene ripening chamber was
designed and built. The chamber has a capacity to treat 3 tons of mangoes and each treatment lasts 24
hours. In addition to safety, fruits ripened with ethylene gas are firmer and tastier with a longer storage
life than those treated with calcium carbide. With the new technology, the enterprise saw the
improvement in the product loss from 12% to 7%. The enterprise was chosen by Central Food Retail – a
leading supermarket chain in Thailand - to supply mangoes for Central’s house brand “My Choice” known
for premium quality products. Sales orders have increased 190%, or around THB 3 million.
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Innovation Driven Enterprises (IDEs)
NSTDA strives to develop suitable mechanisms to transition startups and SMEs to IDEs. Mechanisms
were designed and implemented in the following areas:
1. Digitalization. The Digital Transformation Phase II was implemented in collaboration with United
Overseas Bank’s (UOB) innovation accelerator The FinLab with 12 approved projects to facilitate
digital transformation in Thai SMEs. Phase III is planned for 2021-2022. The transformation was
made in 7 enterprises, and one public seminar was organized on 6 May 2021 with 47 attendees.
2. Research Capability Development. The Higher Education for Industry (Hi-Fi) Consortium was
established to support research capability development. Hi-Fi Consortium is an association of
NSTDA and 5 universities – Chulalongkorn University, Chiang Mai University, Khon Kaen University,
Prince of Songkla University and Srinakharinwirot University – aiming to design an educational
program that creates workers with skill sets meeting the demand of industry. Industry partners are
engaged in the program by offering their problems as case studies and facilities for students to work.
The program currently has 37 enrolled students and 25 participating companies. More information
can be found on www.hifi.sc.chula.ac.th.
3. Food & Health Industry. This program focuses on developing capacity of enterprises engaging in
food and health businesses.
• Functional Foods. This subprogram is implemented in collaboration with Thailand Center of
Excellence for Life Sciences (TCELS) and Food Innopolis, with 10 participating companies.
• Herb Product Market Development. Implemented in collaboration with TCELS, this subprogram
is completed with 8 participating companies.
• SU-Food Innovation Hub. This subprogram is implemented with Silpakorn University (SU) Food
Innovation Hub and Food Innopolis, intending to strengthen food SMEs with product and
packaging design. There are a total of 49 on-going projects.
• Innovative House. This subprogram is implemented in collaboration with the National Research
Council of Thailand (NRCT) and Thailand Science Research and Innovation (TSRI), providing
research grants to SMEs in food and food-related sectors. A total of 75 research projects have
been funded.
4. Internationalization. The program provides coaching in the area of business and marketing strategy
by international experts to help SMEs enter international markets. The how-to includes performing
market studies, developing marketing strategy and strengthening overseas sales team. IDE assessment
was performed on 6 enterprises and one company was approved for this exercise in 2021. A study
has been conducted in collaboration with the Office of National Higher Education Science Research
and Innovation Policy Council (NXPO) to identify success factors by conducting a survey of 20
successful enterprises.
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Supporting Schemes for Innovation Ecosystem

Innovation List
Innovation List was initiated to drive innovation and promote local innovation-based businesses through
the government procurement. The list contains innovations - products and services - entitled to the
fast-track treatment in the government procurement process. As per the Cabinet resolution on 22
September 2015, NSTDA is tasked to assess the applications by evaluating the quality of those products
and services; whereas the Budget Bureau checks on the pricing and officially publishes the innovations
on the Innovation List. Products and services can remain on the Innovation List for a maximum of 8
years.
Since the inception of the program, a total of 1,076 applications have been received with 556 innovations
passing the evaluation and 514 items were published on the Innovation List. Of 514 innovations, 287
items are products and services in medical field, 37 in agriculture, 10 in science, 56 in construction, 12
in defense and security, 11 in transport, 50 in electric, electronics and ICT, and 51 in other areas.
Examples of listed innovations are provided below.
Gait Rehabilitation Robot SensibleSTEP by TMGI Limited. SensibleSTEP is an end-effector gait robot.
The device is used for rehabilitative balance and gait training and suitable for patients recovering from
stroke which results in an inability to walk normally and maintain balance. The robot was developed by
TMGI Limited with a petty patent No. 1703001712. The company collaborated with King Mongkut’s
University of Technology Thonburi (KMUTT) and Thailand Center of Excellence for Life Sciences (TCELS)
on the testing and certification. SensibleSTEP meets the requirements of IEC60601-1: 2012 (Safety) and
IEC60601-2: 2012 (EMC) standards. The clinical evaluation report suggests that SensibleSTEP is a low-risk
device and is safe and effective for providing rehabilitative gait training to patients recovering from acute
stroke that do not require a ventilator.
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SAKUN.C Minibus by Sakun C Innovation Company Limited. SAKUN.C Minibus is an aluminum-bodied
minibus. The vehicle body – 7 m. long and 2.8 m. high - is made from 5083 aluminum alloy using pressing
and extrusion molding, whereas the chassis and engine are supplied by Hino. The 3D design and strength
analysis of vehicle body was performed by MTEC using finite element method. The vehicle complies
with the standards and regulations of the Department of Land Transport. The minibus also passed a
rollover test according to the UN-ECE R66.
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Thailand Technology Rating System (TTRS)

NSTDA initiated the development of Thailand Technology Rating System (TTRS) which serves as a tool
to evaluate a company in terms of technology, innovation and business prospect. The results help the
company realize their strengths and weaknesses so that they can seek necessary support in business,
technology and finance to make improvement and accelerate their journey to success. In 2021, NSTDA
provided technology appraisal and rating services to 154 projects. The agency also worked with a number
of financial and non-financial institutes to help businesses and entrepreneurs gain access to financial
and non-financial assistance programs. For example, NSTDA entered a 5-year collaboration, from 2020
– 2025, with Korea Technology Finance Corporation (KOTEC), Thailand’s Office of SMEs Promotion and
Thai Credit Guarantee Corporation (TGC) to exchange best practices on SME support and to facilitate
the development of tech startups and SMEs in Thailand and Korea. In addition, NSTDA and TGC
implement Innobiz-TTRS project to grant a credit guarantee to TTRS-certified SMEs when they apply for
a loan from participating commercial banks.
An improvement was made to the technology assessment and rating model to include food assistive
technology devices and IoT to accommodate companies participating in NSTDA Deep Tech Acceleration
Platform, Fast Lane to Financial Support Project and Technopreneur-GAP & Growth Project. A database
of technology and innovation enterprises was developed utilizing artificial intelligence (AI) and big data
management model to effectively support enterprises with helpful information to build their capacity.
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Certification of R&D Projects for Tax Deduction

The R&D tax incentive program has been implemented in Thailand since 1996 to encourage research
and development activities in the private sector. According to the Royal Decree No. 297, companies are
allowed to deduct 200% of R&D expenses for corporate income tax purposes. The deduction rate was
raised to 300% under the Royal Decree No. 598 for a 5-year period between 1 January 2015 to 31
December 2019.
In 2021, A total of 583 projects, with a combined value of THB 2.217 billion, were submitted by 97
companies for the certification. A total of 355 projects, worth THB 1.123 billion, were certified. Top three
industries applying for the certification were agriculture, drugs and chemicals, and construction.
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Incubation Program

NSTDA runs a business incubation program offering integrated and comprehensive support to new tech
business entrepreneurs. The program provides mentorship, business acumen workshops, connection
to researchers, investors, funding and market, along with intensive project evaluation to help promising
technopreneurs bring their ideas to products that can enter the market for traction and scale. Examples
of the work performed in 2021 are as follows:
SUCCESS 2021. SUCCESS is NSTDA’s annual business incubation program aiming to nurture new
technology entrepreneurs to thrive successfully and sustainably. SUCCESS 2021 was participated by 42
companies selected from 53 applicants. Participating companies were drawn from a wide range of
industries, including agriculture, food, media, automotive, wellness and medical industry. After
participating in SUCCESS, SHIPPOP Company Limited – an online platform providing an integrating
shipping service – reported 76% revenue growth and gained 600 new customers.

NSTDA also supports other business incubation centers/programs through Capacity Building of Business
Incubators in Thai Universities Project. In 2021, capacity assessment studies were performed on
incubation centers of five universities, namely Siam Technology College, College of Asian Scholars, Khon
Kaen University, Thaksin University, and Maejo University.
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Manpower Development for Industry

NSTDA recognizes the importance of human capital in driving the economic growth. As the country plans
to capture the new economy in the 21st century, NSTDA has developed reskilling and upskilling programs
to build a workforce with knowledge and skills meeting the current and future demands of new industries.
In 2021, a total of 176 courses were offered covering multiple industries such as agriculture and
biotechnology, biofuel and biochemical industry, digital (AI), next-generation automotive, smart
electronics, robotics, food for the future, medical hub, medical and wellness tourism and aviation and
logistics. The courses were designed to launch 32 new careers such as smart farmers, indoor vertical
farming specialist, medical and wellness tourism manager, innovation business manager, service
innovation designer, robotics specialist, AI specialist, digital service specialist for modern organization,
business analyst and business development for modern organization,
biotechnology product developer, data scientist, and standards and
organization development to sustainability specialist. The courses were
attended by 4,405 participants in total. An example is a course on
vertical farming of cannabis. Held on a virtual platform on 30 July 2021,
the course covered topics such as vertical farming technology, cannabis
production in vertical farming system, cannabis supply chain and
business opportunity.
An e-learning platform was established at https://elearn.career4future.com to facilitate anytime,
anywhere education. The platform currently contains 61 courses, 35 courses available to monthly
subscribers and 31 freely available to the general public. Examples include biocontrol agent NPV, ENZease
enzyme for textile industry, seed purity test, eco-friendly street food mobile, and smart farming device
HandySense.
The Capability Maturity Model Integration (CMMI) is best practices for making quality and efficiency
improvement in the software development processes. It is considered a quality standard for software
companies. NSTDA implements CMMI Training Project to build capacity of software development
companies in CMMI and enable them to earn a CMMI certification. Nine companies participated in the
project in 2021.
Thailand MICE Startup is a joint project between NSTDA and the Thailand Convention and Exhibition
Bureau (TCEB), aiming to promote the development and utilization of innovation to improve the
competitiveness of MICE (Meetings, Incentives, Conferences & Exhibitions) industry. It is a competition
for innovators and tech entrepreneurs in MICE businesses. Through Thailand MICE Startup, participants
learned how to design and develop innovations to meet the demands of MICE industry by identifying
pain points through design thinking workshop, as well as strategies to take ideas to market. The
activity started on 22 October 2020 with 23 teams. The result was announced on 18 November 2020.
Three winning teams were:
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1. A team of NewMedia X and Thailand Toy Expo organizer presented an innovation that drives offline
and online engagement for hybrid exhibition.
2. A team of Alto Tech and SYN Hotel presented an AI-powered solution for energy saving in small and
medium-sized hotels.
3. A team of Loops and MICE Communication presented a shuttle bus service platform for effective
management of parking spaces and traffic during mega sport events.
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DEVELOPMENT AND MANAGEMENT
OF INNOVATION HUBS
Innovation hub is an essential infrastructure offering a dynamic innovation
ecosystem to promote innovation in the private sector. Innovation hubs
under NSTDA’s management include Thailand Science Park, Software Park
Thailand, the Eastern Economic Corridor of Innovation (EECi) and Food
Innopolis. Each hub serves as a conduit connecting academic and research
institutes to local communities, entrepreneurs and industry to expedite the
innovation process and attract local and international investment in order
to foster tech entrepreneurs and startups.
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NSTDA develops S&T infrastructure and provides rental space for enterprises interested in conducting
research and development in Thailand Science Park (TSP) and Software Park Thailand, leading to the
creation of novel technologies and innovations for societal and industrial applications, as well as the
commercialization of technologies. Located in the suburb of Bangkok, TSP is the first park dedicated to
science and technology in Thailand. Apart from being a base for national research centers, it provides
lab and office spaces for lease with fully-integrated services to support technology businesses and
companies looking to expand their R&D activities. The park offers a complete ecosystem to build and
grow tech businesses. A vibrant innovation ecosystem has been developed through the following
strategies: (1) Connecting the Dot: Economic Impact Driver. Tenants can have access to facility and
expertise available in regional science parks, specialized science parks and local and international
organizations in order to make an economic impact; (2) Innovation Hub: R&D Hub of the Nation & EECi
Soft Landing Zone. TSP focuses on developing infrastructure that enables tenants to create innovation
at a faster pace and cheaper cost and offers soft landing services to projects before moving into EECi,
(3) Creating “New” Value: Most Comprehensive R&D Supporting Platform. TSP offers a comprehensive
program to provide business and marketing assistance to entrepreneurs to help them thrive
successfully and sustainably in the market.
TSP operates on the concept of “Retaining Existing Tenants, Adding New Clients and Working with
Alliances”, emphasizing three industrial sectors: Health, Agri-Food and Digital Technology. The park
focuses on 1) developing tech businesses – both in and outside TSP, 2) strengthening innovation business
communities, and 3) reaping the benefit of smart innovation park
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TSP Tenants in Health Sector

TSP Tenants and Alliances in Agri-Food Sector

TSP Tenants and Alliances in Digital Sector
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NSTDA supports Nova Green Power System to develop temperature and
humidity monitoring system for COVID-19 vaccine refrigerators
Nova Green Power System Company Limited, a tenant of Thailand Science Park, successfully developed
a temperature and humidity monitoring system for COVID-19 vaccine refrigerators with funding obtained
from NSTDA. The company also received funding from NSTDA Innovation and Technology Assistance
Program (ITAP) for product testing performed by the Electrical and Electronic Products Testing Center
(PTEC).
At the press conference held on 11 March 2021, the Federation of Thai Industries (FTI) announced that
its “FTI Supports Thailand’s Fight Against COVID-19” campaign will supply vaccine refrigerators equipped
with the monitoring device developed by Nova Green Power System to public hospitals in all 77
provinces. The donation was presented to Mr. Anutin Charnvirakul, Deputy Prime Minister and the
Minister of Public Health.
Mr. Jiradet Onchum, Managing Director of Nova Green Power System, explained that the temperature
and humidity monitoring system developed by his company has been tested and met all applicable
standards. The device is accurate and comes with a warning system notifying users when internal
temperature and humidity fall outside an acceptable range for storing the COVID-19 vaccine.
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Tenant Program at Thailand Science Park
Based on 62% responses to the survey conducted in 2020, 69.81% of TSP tenants perceived that the
park made a substantial contribution to their RDI activities (scoring 8-10 out of 10), whereas 66.04%
thought that the park made a substantial contribution to their business (scoring 8-10 out of 10).
Thai Dental International Company Limited is one of the success stories of TSP. The company’s
establishment, prototype development and business growth all took place at TSP. Its collaboration with
NECTEC to develop new products led to significant sales increase, reaching THB 100 million revenue in
2020. The company benefited from TSP’s programs that enabled the company to register their product
to the Innovation List and supported the company to take part in international trade exhibitions
allowing it to gain more international clients. At present, NSTDA provides consultancy and product
testing services to enable enterprises to register their products to the Innovation List which can lead to
revenue increase.
In 2021, TSP was home to 109 leading local and multi-national companies, occupying 86% of its total
rental space. Software Park Thailand hosted 43 companies, taking up 86% of its total rental space.
Various types of lease space are available to meet client needs, ranging from office space to laboratories
and pilot plant facilities.
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Eastern Economic Corridor of Innovation (EECi)

NSTDA was assigned by the Ministry of Higher Education, Science, Research and Innovation to spearhead
the establishment of Eastern Economic Corridor of Innovation (EECi) in collaboration with domestic and
international partners. EECi will serve as a key infrastructure to drive research, development and
innovation to support new growth engines according to Thailand 4.0 initiative. It aims to underpin
sustainable bioeconomy with the focus on 6 major industries, namely 1) modern agriculture and
biotechnology, 2) biofuels & biochemicals, 3) high performance battery and modern transports,
4) automation, robotics and smart electronics, 5) aviation and aerospace, and 6) medical devices.

1. Construction. In 2021, the construction of EECi Phase 1A was 98.93% complete. Inspection, system
testing, submissions of as-built drawings and instruction manuals, and system training are underway.
Official opening is expected in November 2022.

2. Scientific Facilities. The focus was placed on Biorefinery Pilot Plant to support biomass utilization
and Sustainable Manufacturing Center (SMC) to strengthen the development of automation, robotics
and intelligent systems, both of which will underspin the Bio-Circular-Green Economy. The facilities
were 90.45% complete in 2021 with the following progress.
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2.1 Biorefinery Pilot Plant. The procurement process was 25% complete. The purchasing agreement
was being finalized. Equipment installation is expected to be complete and ready for full
operation in 2023.

2.2 Sustainable Manufacturing Center (SMC). Equipment for testing and testbed is in the
procurement process and should be ready for installation once the building is complete. The
progress was slightly behind schedule at 9% complete as opposed to 10% target.

3. Manpower Development. The program focuses on developing Industrial Internet of Things (IIoT)
skill of teachers and students in the EEC area. In 2021, 1,562 teachers and students participated in
online training sessions on coding with KidBright and how to use 3D printers and laser cutting
machines. Examples include an online training workshop for 104 instructors and students from 15
vocational colleges.
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4. Science, Technology and Innovation for Community Development and Industry. Agri-related
technologies were introduced to 95 communities in 6 provinces – 41 communities in Sa Kaeo, 29 in
Rayong, 21 in Chanthaburi, 2 in Chonburi, 1 in Prachinburi and 1 in Trat – with 1,530 participants in
total. Technologies that were transferred include weather station, smart plant watering system, good
agricultural practice (GAP), production of biocontrol agent Beauveria bassiana, production of
biocontrol agent metarhizium, no-turn composting, organic vegetable farming, production of cattle
feed from agricultural by-products, production of total mixed ration (TMR) for cattle, tomato
cultivation and food processing (pickled lime).

5. Consortium Development. Agreements to set up 9 consortia were reached. A collaboration on
autonomous vehicle (AV) between NSTDA and Panus Assembly Company Limited aimed at
developing a 15-seat autonomous feeder. An implementation of SIRI (Smart Industry Readiness Index)
had 20 companies participated in the readiness assessment. A research partnership between NSTDA
and PTT Exploration and Production Public Company Limited initiated seven research projects,
including an investigation of energy storage applications of carbon nanotubes produced from flare
gas. A collaboration on UAV Regulatory Sandbox between NSTDA, The Civil Aviation Authority of
Thailand, The Geo-Informatics and Space Technology Development Agency and PTT Public Company
Limited launched a 5G x UAV Sandbox Wangchan Valley project to establish a platform for application
development and UAV testing in the EEC area. A collaboration between EECi and Burapha University
was formed to implement Brain Power Skill Up project, focusing on the development of agri-tech
enterpreneurs in the area of smart farming technologies such as HandySense. A collaboration between
NSTDA and Siam Kubota Corporation Company Limited aimed at establishing a demonstration site
in Rayong to showcase agricultural technologies and innovations such as KAS Crop Calendar
Application, HandySense, Aqua -IoT, Global Navigation Satellite System (GNSS).
6. AI Innovation JumpStart. AI Innovation JumpStart is a collaboration between NSTDA, Khon Kaen
University, Assumption University and Chiang Mai University aiming to set up a platform for prototype
development in automation, robotics and intelligent system (ARI). The platform will reduce the cost
of product development and accelerate the development of ARI innovations.
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7. Partnerships with Strategic Alliances. To support the operation of BIOPOLIS and ARIPOLIS, close
collaborations with strategic partners must be established. Close working relationship was formed
with the Eastern Economic Corridor Office of Thailand (EECO) to ensure budget continuity. NSTDA
and Bio Base Europe Pilot Plant established a joint business venture named Bio Base Asia Pilot Plant
(BBAPP) to manage the biorefinery pilot plant. Under the Sustainable Manufacturing Center, an
agreement was reached between NSTDA and King Mongkut’s University of Technology Thonburi
(KMUTT) to set up Center of Technology Transfer in the area of smart warehouse, and a discussion
was initiated with SCG Logistics Management Company Limited and Thai President Foods Public
Company Limited to test UNAI Platform used for tracking locations of staff and forklifts in companies’
warehouses. These partnerships under the Sustainable Manufacturing Center have a potential to
develop into a consortium.
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Food Innopolis

Food industry is one of the main sectors driving Thailand’s economy. Fierce competition in the
international trade, the economic and social transformation into Industry 4.0 and the UN Sustainable
Development Goals (SDGs) require Thailand to transition from an efficiency-driven economy to an
innovation-driven one in order to cope with disruptive change and enhance the nation’s competitiveness
for sustainable economic growth. Food Innopolis aims to increase the competitiveness of and create an
innovation ecosystem for Thai food industry. Its major programs include:
1. One-stop Service (OSS). A one-stop service program facilitates research, development and innovation
in the food and food-related industry by linking enterprises to research and academic institutes. In
2021, the OSS program serviced a total of 126 clients.
2. Comprehensive Food Innovation Platform. A comprehensive platform consists of various
components to support food innovation.
• Space / equipment for
product development
and improvement
• R&D coaching and mentoring
• Ingredients & Packaging Library
• Space / equipment /
test kitchen to turn ideas
into prototypes

• Pilot plant (R&D  scale-up
 OEM (GMP & non-GMP))
• Food pilot plant database
• Seminar “Food Talks”,
“Frontier in Food”
and special workshops

• Research, development
and innovation
• Entrepreneur
development
• Flavor Academy
• Analytical services

• FIIS (Food Innopolis
International Symposium)
• FI Rally: visits to FI Netwok members
• Online (Facebook and website)
and off-line media

• Research, development
and innovation
• Entrepreneur
development
• Analytical services
• Food product
registration

• Support business and
market expansion /
connection to moden trade

• 16++ universities
and 5 organizations

Facilitate
innovation
businesses
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•
•
•
•
•
•

Experts and researchers
Analytical services
Equipment / machinery
Food product registration
Connection to public and private enterprises
Access to public funding and investment incentives

• PADTHAI: Intensive training
workshop to develop innovation
and business skills
• Food Innopolis Innovation Contest
• Deep Tech Acceleration
(Food Innovation Cohort)

The work performed under each component is as follows.
2.1 FI Nationwide Network. Members of the network include 18 universities, 5 organizations and 2
OSS centers

18 Universities
5 Organizations
2 OSS centers

3 new universities added

2.2 Functional Foods & Ingredients. The work under this platform was performed in collaboration with
Thailand Center of Excellence for Life Sciences (TCELS) and Food Science and Technology Association
of Thailand (FoSTAT). Consultancy services and roadmap formulation were performed for 6
companies. In addition, 15 companies received online consultancy services, and 32 companies
participated in group consultations.
2.3 Flavor Innovation and Sensory. The platform focuses on strengthening the flavor and fragrance
sector through 1) human resource development through workshops and trainings, 2) technical and
analytical service, and 3) research and innovation. A total of 1,953 people participated in the platform.
2.4 Food Pilot Plant. A total of 30 connections were made between enterprises and 21 pilot plants.
2.5 FI Academy. A number of seminars, workshops and activities were organized to provide knowledge
and skills to operators and entrepreneurs. Examples include 1) Special Food Talk 2021 with topics
such as food for people in different age groups, food for patients with non-communicable diseases
and food safety was held throughout the year with a total of 1,261 participants, 2) Food Talks 2021
were held in a variety of topics including “Hydrocolloids: Key ingredients in plant-based foods and
beverages” and “All About Organics” with a total of 2,841 audience members.
2.6 Food Communications. Food Innopolis International Symposium – FIIS 2021 was held virtually with
31 speakers from 14 countries and 1,001 participants.

Annual Report 2021

107

Food Innopolis International
Symposium - FIIS
1,001 registered participants,
31 speakers from 14 countries
Food Innopolis Visitors
11 groups, 191 people
PR Activities
74 activities
VDO Presentations FI@KU and FI@MSU
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265,178

post reach

5,014

new followers

4,109

page likes

87,206

post engagements

6,227

shares

STI HUMAN RESOURCE
DEVELOPMENT
Recognizing the importance of competent and skilled manpower in driving
forward science and technology in Thailand, NSTDA implements a range
of human resource development programs to serve various purposes,
ranging from inspiring young children to pursue S&T education, to
developing S&T workforce for new industry and upgrading skills of S&T
workforce. Several strategies and mechanisms are devised to effectively
carry out this mission such as providing scholarships and fellowships in
the target industry, building partnership with academic institutes to
develop new graduate programs in response to industry’s need, employing
new technologies to encourage creativity and learning ability, as well as
using Sirindhorn Science Home as the learning center for developing
human resources in science and creating science awareness.
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Developing S&T Manpower

As a mean to increase the critical mass of S&T professionals to support Thailand 4.0 agenda, NSTDA
operates scholarship programs with universities in the STI fields necessary for the future development
and welcomes university students and research staff from domestic and overseas collaborators to work
on NSTDA active research projects.
In FY2021, a total of 870 on-going and new scholarships were provided to high-school, undergraduate
and graduate students through various programs namely, Junior Science Talent Project (JSTP), Young
Scientist and Technologist Program (YSTP), Thailand Graduate Institute of Science and Technology (TGIST)
and Collaborative Research and Education Scholarship Program. JSTP provides scholarships and
mentorships to gifted high-school students from undergraduate study to complete PhD education,
whereas YSTP aims at developing research skill among undergraduate students by offering training
fellowships in NSTDA laboratories. TGIST offers scholarships for university students to study in the
master’s and doctoral program under the co-supervision of NSTDA researchers and university faculty
members. Collaborative Research and Education Scholarship Program is a joint program between
NSTDA and higher education institutes to produce high-quality graduates - master’s and doctoral levels
- in the areas required for the future industrial development of Thailand.
A total of 112 post-doctoral fellowships – 49 new and 63 on-going - were provided. NSTDA Postdoctoral
Fellowship Program provides fellowships to not only Thai but also foreigners to jump start their research
career by working under the mentorship of NSTDA researchers at one of NSTDA national research
centers.
NSTDA laboratories welcomed a total of 600 students and non-NSTDA research staff to work in various
capacities, including 2 visiting scientists, 8 co-investigators, 522 research assistants, and 68 collaborative
research students.
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Inspiring Children to Pursue Career in S&T

NSTDA promotes science learning and stimulates interest in science and technology among young minds
through events and science camps hosted by Sirindhorn Science Home. In 2021, 3,237 children joined
the activities. Science competition is another platform that children can exercise their creativity and
innovation. Examples of activities are as follows.
Training Workshop on Science Communication. An online training workshop was organized in
collaboration with the National Research Council of Thailand (NRCT) on 21-22 August 2021. The training
aimed at developing science communication skills so that participants can effectively prepare
presentations and give a talk on research projects. Tools and techniques for creating media presentation
were taught. The workshop was attended by 74 participants who were university instructors and
students.
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Path-to-Researcher Camp. The camp is designed to stimulate science curiosity, engage students to learn
science, technology, engineering and math through STEM education. The activity was held during 16-19
November 2020 with the participation of 50 Grade-7 students who were medal winners of the IPST
Genius Project organized by the Institute for the Promotion of Teaching Science and Technology (IPST).
Upon the conclusion of the camp, 25 participants were selected to join the JSTP-SCB project – a
collaboration between NSTDA and Siam Commercial Bank – in which they would have opportunities to
develop science projects and participate in S&T talent development programs throughout their
secondary school years.
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KidBright Online (KidBright Developer Conference 2021: KDC21). NSTDA and partner organizations
hosted KidBright Developer Conference 2021 (KDC21) on 8 February 2021. The event was held virtually
due to the COVID-19 pandemic. KidBright Online or KDC21 is a gathering of teachers and students
participating in the Coding at School project. The event showcased student’s projects as well as featured
inventions that incorporate the use of KidBright embedded boards.
Coding at School project aims to improve coding skill among young generations. Under this project,
NSTDA manufactured and distributed 200,000 KidBright embedded boards to 2,200 schools nationwide,
as well as organized train-the-trainer workshops for 5,000 teachers across the country. In addition, a
learning package called UtuNoi STATION was developed in which KidBright boards are linked to weather
stations, enabling the acquisition of weather data for further processing. UtuNoi STATION helps kids
learn and understand artificial intelligence (AI). UtuNoi STATION packages were distributed to more than
700 schools and over 1,000 teachers were trained on how to use the package.
To prepare young generations for future technologies and Thailand 4.0, NSTDA implemented a capacity
building project for teachers and students in the Eastern Economic Corridor (EEC) area. Trainings on
emerging technologies such as coding embedded system, Internet of Things (IoT) and how to use FabLab
equipment – e.g., 3D printers and laser cutters - were provided.
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The 1st National Science Technology and Innovation Fair 2021 (NSTIF 2021). NSTDA and the National
Research Council of Thailand (NRCT) launched the 1st National Science Technology and Innovation Fair
2021 (NSTIF 2021), a national science competition to unleash the potential of students. NSTIF 2021
featured two main events - Young Scientist Competition (YSC) and National Software Contest (NSC).
There were 1,606 project submissions involving 3,988 students for YSC and 1,394 submissions involving
3,338 students for NSC. YSC was held on 4 March 2021 with 62 winning teams from the regional round,
whereas NSC took place on 5 March 2021 with 121 winning teams from the regional round. The winning
team and runners-up of YSC2021 represented Thailand at the Regeneron International Science and
Engineering Fair (Regeneron ISEF) 2021.
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Virtual Regeneron International Science and Engineering Fair (Regeneron ISEF 2021). NSTDA, in
collaboration with the Science Society of Thailand Under the Patronage of His Majesty the King, the
National Research Council of Thailand (NRCT) and the National Science Museum supported Thai students
to compete in the Virtual Regeneron International Science and Engineering Fair (Regeneron ISEF 2021)
- the world’s largest international pre-college science competition - held during 16-21 May 2021. The
event was participated by 1,834 students from 64 countries and 49 US states. Thai student teams were
winners of the Young Scientist Competition (YSC2021) organized by NSTDA. Sixteen Thai teams took
part in Regeneron ISEF 2021 and the following five projects picked up awards:
1. EGFRNet: Transfer and Multi-task Learning Based on Graph Convolutional Network Toward Multitarget Drug Discovery Against Cancers for EGFR-Family Proteins received Grand Award – First Award
in Computational Biology and Bioinformatics.
2. Development of Multi-sensor Paper-Based Test Kit for Heavy Metal Detection received Grand Award
– Second Award in Chemistry.
3. Development of Lady Beetle Cultivation for Pest Control received Grand Award – Fourth Award in
Animal Sciences.
4. Rapid Osteoporosis Risk Assessment: Non-invasive Detection Kit of Calcium, Phosphate and pH in
Human Sweat received Grand Award – Fourth Award in Biomedical and Health Sciences and Special
Award - First Life Science Award presented by Sigma Xi, The Scientific Research Honor Society.
5. Structurally Modified Chlorophyll a as a Natural-Based Pigment for Dye-Sensitized Solar Cells received
Special Award - Third Award presented by the American Chemical Society.
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Raising Public Awareness of S&T

NSTDA regularly shares knowledge and successful innovation with the public to help create a
knowledge-based society. NSTDA Annual Conference is one of such activities. NSTDA Annual Conference
2021 (NAC2021) was organized on 25-30 March 2021 with the theme STI driving BCG Economy for
Sustainability. NAC2021 was held entirely on an online platform due to the COVID-19 pandemic. Her
Royal Highness Princess Maha Chakri Sirindhorn presided over the opening ceremony remotely from
Sra Pathum Palace and delivered a keynote address to commemorate the 20th anniversary of the
collaboration between Thailand and CERN (the European Organization for Nuclear Research). NAC2021
had a wide range of activities including 74 displays on the virtual exhibition, 8 presentations on the
virtual open house, S&T Job Fair, 74 sessions of scientific seminars, business talks (Biz Talk), and STEM
activities for children. Attendance on online platforms include 35,587 views on Facebook Live, 30,106
views on YouTube, 4,146 attendees on Webex platform, and 425 on Zoom platform.
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Bio-Circular-Green Economy

NSTDA has been tasked to serve as the main organization to drive the Bio-Circular-Green Economy (BCG)
model in collaboration with agencies under the Ministry of Higher Education, Science, Research and
Innovation (MHESI). Key bodies were established which include the BCG Policy Board chaired by the
Prime Minister, the BCG Implementation Committee chaired by MHESI Minister and eleven BCG
Implementation Subcommittees. NSTDA serves as the secretariat of both the BCG Policy Board and the
BCG Implementation Committee. On 19 January 2021, the cabinet declared the BCG model the national
agenda from 2021 onwards. The BCG Action Plan 2021-2027 was formulated to serve as a framework
for organizations to work collaboratively in order to drive the agenda to the success.
The BCG model integrates and employs the concepts of bioeconomy, circular economy and green
economy to drive sustainable development with a balance between social, environmental and economic
objectives. It aims to turn Thailand’s comparative advantage in biological and cultural diversity into
competitive advantage using science, technology and innovation in order to achieve sustainable
economic growth, high level of global competitiveness, fair income distribution, social equality, strong
communities and sustainable development.

The Bio-Circular-Green Economy (BCG) supports the National Strategy by
employing science, technology and innovation to create value to biological
resources and cultural heritage, improve productivity, transition to a
value-based economy, reduce resource consumption, as well as enable
circularity, green growth and inclusive growth.
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VISION

Sustainable and quality growth with STI
higher income / better quality of life / conserve
and restore biological resources and the environment

Building the sustainability
of natural resources
and biodiversity

Strengthening
the local economy
Strategy

Developing an ability to
respond to global changes

Enhancing sustainable
competitiveness of
BCG industry

GOAL AND KPIs: 2027
Sustainable economic
growth
• Raise the 2018 GDP
by THB 1 trillion
• Increase the proportion of
high-value products and
services by at least 20%
• Generate at least 50% more
income to the grassroots

Sustainability of resources
and the environment

Social equality

• Reduce natural resource
consumption by one-fourth
• Cut back 2005 greenhouse
gas emissions by 20-25%
• Restore natural resources
such as adding 3.2 million
rai (0.5 million ha) of forest
land

• Improve income inequality
of at least 10 million people
• Reduce the proportion of
undernourished population
to below 5%
• Increase access to quality
healthcare during crisis of
at least 300,000 people
• Increase the number of
energy self-sufﬁcient
communities by 20%

Self-reliance
• Improve skill of at least
1 million workers
• Create additional 1,000 BCG
startups and innovationdriven enterprises (IDEs)
• Improve negative technology
balance of payment by at
least 20%
• Reduce imports of medical
and health supplies
by at least 20%

BCG Policy Board

(chaired by Prime Minister)
BCG Supporting Ofﬁce
(NSTDA)

BCG Implementation Committee
(chaired by Minister of Higher Education, Science, Research and Innovation)

BCG Supporting Ofﬁce
(NSTDA)
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BCG

BCG

Implementation

Implementation

Subcommittee

Subcommittee

on Agriculture

on Food
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BCG

BCG

Implementation

Implementation

Subcommittee

Subcommittee

on Drugs

on Medical

and Vaccines

Devices

BCG

BCG

Implementation

Implementation

Subcommittee

Subcommittee

on Energy,

on Tourism

Materials and

and Creative

Biochemicals

Economy

BCG
Implementation
Subcommittee
on Circular
Economy

BCG

BCG
Implementation

BCG

BCG

Implementation

Subcommittee

Implementation

Implementation

Subcommittee

on Innovation,

Subcommittee

Subcommittee

on Human

Infrastructure

on Biodiversity

on Law

and Facilities

Resource
Development

BCG Strategy

Strategy No.

1

Promote sustainability of biological resources
by balancing conservation and utilization

Strategy No.

2

Strengthen communities and grassroots economy by employing
resource capital, identity, creativity and advanced technology

Strategy No.

3

Enhance sustainable competitiveness of Thai BCG industries

Strategy No.

4

Build resilience to global changes

13 MEASURES TO DRIVE BCG (2021-2027)
1

Create digital repository of
bioresources, cultural capital
and local wisdom

2

4 Transform an agricultural system

5

7 Create demand for innovative goods

8

10 Raise the standards of products and
services to comply with international
requirements by investing in
infrastructure

11

12

13

into a system of high efﬁciency,
high standard and high value

and services derived from the BCG
model

Develop manpower to support
the BCG model in all levels

Replenish natural resources
through a quadruple helix approach

Improve quality and safety of
street food and local food

Promote sustainable and
high-quality tourism

3

Develop BCG corridors

6

Build a biobased economy by
employing advanced technology to
develop and manufacture high-value
products

9

Promote the development and
manufacturing of sustainable goods
and services

Support BCG startups

Promote international collaboration
in all facets, including knowledge
creation, talent mobility, trade and
investment
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Progress of BCG Implementation

Public Sector
Private Sector
Quadruple Helix Collaboration
Social Sector
International Collaboration

1. Public Sector

11 MINISTRIES
Modify work plan
Formulate strategy
Establish committees
Develop BCG-related
projects

2. Private Sector
“The industry is
conﬁdent that
the BCG model will

add THB 1 trillion

to the Thai economy
in the next six years.”
Kriengkrai Thiennukul, Vice Chairman,
The Federation of Thai Industries (FTI)
Source: FTI EXPO 2022 Press Conference
on 16 December 2021
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2018

2019

2020

2021
(Jan – Sep)

Value of BCG-related projects
receiving investment promotion
Source: The Board of Investment (BOI)

Examples of BCG businesses receiving investment promotion
with the goal of producing innovative products
• Alternative protein (a combined registered capital of THB 52 million)
• Global Bugs Asia Company Limited – protein from cricket
• Flying Spark (Thailand) Company Limited – protein powder made from fruit ﬂy larvae

• Biotechnology (a combined registered capital of THB 201 million)
• Genepeutic Bio Company Limited – cell and gene therapy for treating blood cancers
• Baiya Phytopharm Company Limited – drugs and biopharmaceutical products produced by tobacco plants

• Bioplastic (a combined registered capital of THB 9.293 billion)
•
•
•
•

Total Corbion PLA (Thailand) Company Limited – polylactic acid (PLA)
NatureWorks Asia Paciﬁc Company Limited – polylactic acid (PLA)
PTT MCC Biochem Company Limited – bio-based polybutylene succinate (PBS)
Thai Wah Company Limited – thermoplastic starch (TPS) based on cassava starch

• Fruita Biomed Company Limited – PHA bioplastic compound from organic waste

BCG businesses expanded to various regions of Thailand
NatureWorks Asia Paciﬁc Company Limited (a joint venture company
between GC International Corporation and Cargill Incorporated)
invested THB 15 billion to build a manufacturing facility at the
Nakhon Sawan Biocomplex (NBC).
• Manufacture polylactic acid (PLA) biopolymers made from
renewable resources at an annual capacity of 75,000 tons
• Utilize the most advanced bioplastic technology
• Annual use of 110,000 tons of sugar, equivalent to 1.1 million
tons sugarcane or 25% sugarcane production of Nakhon Sawan
province
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3. Quadruple Helix Collaboration
Ratchaburi Model
Target groups

Thung Kula Ronghai Model
Target groups

• Farmers engaging in organic/GAP farming, the production
of young coconuts, sugarcane, dairy cattle and pigs

• 20,000 farmers and 2,329 poor people in ﬁve provinces

Strategy

Strategy

• Production of premium farm products, application of big
data marketing, value creation of agricultural wastes,
biocontrol usage to minimize environmental impact, and
linking agriculture to tourism

• Upgrade an agricultural production system to meet
required standards, add value to farm products using
market-driven approach, and promote cultural tourism

Goal: At least 10% increase in annual income

Goal: 50% poor population reduction in 3 years

Public, private and community sectors
showcased their potential to drive medical
devices industry
in BCG Health Tech Thailand 2021
•
•
•
•
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Over 150 organizations participating in the exhibition
100 innovations showcased
100 companies joining business matching
Online platform,
https://www.healthtech-thailand.com/, continuing to
facilitate business matching for the next 12 months
after the on-site fair concluded
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4. Social Sector
• Scholars of Sustenance Foundation (SOS) in collaboration with its partners
operates a food bank for people affected by the COVID-19 pandemic.
• 11 million meals were delivered to vulnerable people in 552 communities from
January 2020 – August 2021, equivalent to 2,612 tons of food recovery and
4,964 tons of CO2 eq reduction.
• Aim to achieve 25 million meals by 2027 to feed 500,000 people

5. International Collaboration
Thailand-Japan Collaboration

7 countries
and region expressed
interest in BCG:
Germany, Denmark,
UK, China, Korea,
Japan and
ASEAN

• MOU between NSTDA and NEDO to drive Thailand’s BCG Model and
Japan’s Green Growth Strategy – the signing took place at the 5th Meeting
of the Japan - Thailand High Level Joint Commission co-chaired by
H.E. Mr. Don Pramudwinai, Deputy Prime Minister and Minister of Foreign
Affairs of Thailand, and H.E. Mr. MOTEGI Toshimitsu, Minister for Foreign
Affairs of Japan.
• JCC BCG Committee was established with Mr. Takeo Kato, President of
Mitsui & Co. (Thailand) Ltd. serving as the chairman

ASEAN Collaboration
• ASEAN Network on Bio-Circular-Green Economy was established to
strengthen ASEAN capacity in research, development and technology
diffusion to enable the adoption of applicable technologies for sustainable
development.
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SOCIO-ECONOMIC IMPACT

NSTDA strives to enhance the nation’s competitiveness on the global scale based on strength in science
and technology with intensive research and development. This is reflected in its vision that positions
the agency to be a key partner supporting every sector — manufacturing, service and agriculture — in
applying science and technology to improve efficiency and enable value creation, thus benefiting the
country. In doing so, S&T investments are made by involving parties in manufacturing, service and
agricultural sectors. Economic impact data was collected from beneficiaries of NSTDA output in 6 sectors,
namely 1) material, energy & environment; 2) AI, big data & digital; 3) agriculture & food; 4) health &
the underprivileged; 5) security & disaster response; and 6) miscellaneous.
In FY2021, NSTDA outputs encouraged S&T investment of THB 25.224 billion made by its partner
organizations. The top three sectors with the largest investment were:
1. Material, energy & environment sector at THB 10.047 billion, including a THB 2.616 billion investment
in a structural protein production plant
2. AI, big data & digital sector at THB 5.853 billion, including a THB 1.652 billion investment in Smart
Thailand project facilitating collaborations with world-class companies
3. Miscellaneous at THB 3.803 billion, including investment in education, capacity building,
infrastructure development such as a THB 3.009 billion investment to develop utilities in the Eastern
Economic Corridor of Innovation (EECi)

Security &
Disaster
Response
THB 50 M

Agriculture
& Food
Miscellaneous
THB 3,803 M THB 3,260 M

15%

0%

13%

AI, Big Data
& Digital
THB 5,853 M

23%

Material, Energy
& Environment
THB 10,047 M

40%

S&T Investment by Sector
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Health & the
Underprivileged
THB 2,210 M

9%

In 2021, NSTDA made an economic impact of THB 73.692 billion. The top three sectors with the most
significant impact were:
1. AI, big data & digital sector at THB 22.561 billion contributed by projects employing AI to provide
solutions and developing system to improve efficiency such as the development of Electronic
Monitoring and Evaluation System of National Strategy and Country Reform (eMENSCR) which had
a THB 13.622 billion impact
2. Material, energy & environment sector at THB 25.066 billion contributed by projects to develop
materials, energy and environmental technologies such as a higher blend diesel (B10) project which
had a THB 7.73 billion impact
3. Agriculture & food sector at THB 16.521 billion contributed by projects to improve crop production
and processing and food innovation such as a rice authentication by DNA fingerprinting project which
had a THB 5.328 billion impact
Miscellaneous
THB 509 M

Security &
Disaster Response
THB 4,044 M

1%

5%

Agriculture
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THB 16,260 M

AI, Big Data
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22%

31%

Material, Energy
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28%

Health & the
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13%

Economic Impact by Sector
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SAFETY AND
ENVIRONMENT MANAGEMENT

Safety Management System
NSTDA places great emphasis on creating a safe workplace for its employees, customers and all
stakeholders, ensuring sustainable consumption, as well as caring for the environment. All of its
activities are implemented with measures to provide safety and minimize environmental impacts, with
continuous improvement on safety management. The agency is certified and undergoes a routine
surveillance audit according to the occupational health and safety management system TIS 45001-2561
(ISO 45001:2018). In view of the COVID-19 situation, the surveillance audit in 2021 was conducted via
video conference.
NSTDA uses Injury Frequency Rate (IFR), Injury Severity Rate (ISR) and Safety T Score as indicators of the
safety management performance. The FY2021 safety management performance improved significantly
from the previous year. The agency also places great emphasis on reviewing and improving safety
procedures, hazard identification, risk assessment to ensure that every area and work activity is safe.
The coverage has also been extended to control the spread of COVID-19 with actions such as conducting
risk assessment of activities that can expose employees to the infection such as working off-site, visitor
reception and event organization; re-arranging workplace to keep physical distance between
workstations and installing partitions; creating mobile offices; providing hand sanitizer in high traffic
areas; revising meeting room layout to keep physical distance between attendees; encouraging and
facilitating on-line meetings; limiting number of attendees to events; and implementing a work-fromhome policy along with health and safety guidelines for remote work, a self-screening form and
permission request for conducting high-risk activities to ensure that the policy and guidelines are up to
date and clear for NSTDA staff to follow. For emergency situations, NSTDA has an emergency response
plan for handling situations such as fire, chemical spills and gas leaks as well as actions to be taken which
are suspension, reporting the incident, coordinating with internal and external departments and
evacuation. Drills were conducted regularly throughout the year.
In FY2021, the following tasks under NSTDA Safety and Environment Strategic Plan were completed:
1) the central wastewater treatment system that can accommodate various types of wastewater and
varying organic loads and qualities, 2) compliance with TIS 2691 nanotechnology standard, 3) the
database of chemicals used in NSTDA laboratories and proper storage, 4) the utilization of technologies
developed by NSTDA researchers, 5) improvement on safety measures to address risks associated with
the pandemic, 6) risk control and reduction in procedures and working areas, 7) performance assessment
of staff health surveillance, 8) accident control and reduction among NSTDA staff and tenants, 9) capacity
building of safety management, and 10) ensuring safe working environment.
For long-term occupational health and safety management, NSTDA continues to create and maintain
the culture of safety by engaging its employees. Employees are encouraged to monitor and report on
unsafe actions taking place.
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Environment Management System
Potential impact to the environment caused by NSTDA’s operation is of paramount concern.
Environmental quality is constantly monitored, including quality of discharged wastewater, levels of
heavy metals in treated wastewater, quality of wastewater from individual buildings, air quality in
Thailand Science Park, quality of emissions from an incineration plant, quality of groundwater in Thailand
Science Park, quality of water in the reservoirs in the vicinity of Thailand Science Park and levels of heavy
metals in soil.
NSTDA wastewater treatment system can accommodate various types of wastewater, different organic
loads and wastewater quantity. The discharge quality meets the regulatory standard. NSTDA hazardous
waste management system aims to minimize the on-site accumulation of hazardous waste. A centralized
system has been established to ensure cost effectiveness. Hazardous wastes are segregated and sent to
a hazardous waste management facility.
After one year of adding two aerated ponds, the wastewater treatment system at Thailand Science Park
demonstrated more resilience and flexibility. The system can handle a variety of wastewater types and
larger BODs and CODs, thus increasing the tenant capacity of Thailand Science Park. The treated
wastewater had an average BOD5 of 4.3 mg/l, well below the discharge standard of no more than 20
mg/l. The system also serves as an experimental site for testing technologies developed by NSTDA
research teams. The wastewater treatment system at Thailand Science Park currently has a 1,000 cu.m.
wastewater/day capacity (45 kg/day BOD load and 0.1 kg/ cu.m.-day BOD loading rate).
In FY2021, a total of 98,137.3 cu.m. of wastewater were produced in Thailand Science Park. NSTDA
ensures that wastewater in Thailand Science Park — whether from office, laboratories or tenants — is
effectively treated, and the discharge quality meets the regulatory standard. Treated wastewater is
reused for cleaning and watering plants in Thailand Science Park. The goal is to become a zero-discharge
facility. Sewage sludge is used as a soil amendment in Thailand Science Park and also distributed to
employees. Wastewater treatment report was submitted to the Department of Pollution Control as part
of NSTDA commitment to the Wastewater Management in Government Buildings program.
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A total of 85,828.49 metric tones of hazardous wastes were generated from NSTDA laboratories and
tenants, a 12.50% increase from the previous year. Hazardous wastes are segregated into incinerable
hazardous waste and non-incinerable hazardous waste. Portion of incinerable hazardous waste is
handled by NSTDA’s incineration plant; the rest is sent to incinerators operating outside the premises
in order to minimize the risk of NSTDA employees. NSTDA hazardous waste management complies with
ISO 9001 standard, ensuring proper incineration and proper treatment of flue gas so as not to impact
air quality. The work environment measurement requires the measurement of air quality around
Thailand Science Park and quality of flue gas from incineration plant. In FY2021, a measurement of heat
stress index and concentrations of acetonitrile, ethyl acetate, ethanol, hexane and methanol was made.
The levels met the regulatory requirements. There is a unit within NSTDA assigned to manage nonincinerable hazardous waste by contracting an external treatment facility to remove and treat this type
of waste.
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Carbon Footprint for Organization (CFO)
NSTDA is committed to reducing the greenhouse gas emissions. Since 2015, the agency has participated
in the Carbon Footprint for Organization (CFO) program quantifying greenhouse gas emissions from its
direct and indirect activities. In FY2021 (1 October 2020 - 30 September 2021), the total greenhouse
gas emissions were measured at 21,674.17 tons of CO2e, a 6.45% decrease from the previous year.
FY2020

FY2021**

Scope*

Greenhouse
gas emissions

Percentage

Greenhouse
gas emissions

Percentage

Remark

Scope 1

1,806.32

7.80

1,102.89

5.09

A decrease in greenhouse gas emissions
in FY2021 is attributed to the reduction
in vehicle usage due to the pandemic.

Scope 2

20,405.46

88.07

19,683.81

90.81

A decrease in greenhouse gas emissions
in FY2021 is due to remote work, the
shift from in-person meetings to online
meetings. The decrease is however
insignificant because of the expansion
of research labs and on-going construction.

Scope 3

956.78

4.13

887.97

4.10

A decrease in greenhouse gas emissions
in FY2021 is caused by a decrease in
water consumption and diesel
consumption of staff shuttle buses.

Total

23,168.56

100

21,674.17

100

Note: * Three scopes are:
Scope 1: Greenhouse gas emissions from fuel consumption in general activities such as LPG consumption in laboratories and
by electricity generators; diesel consumption by electricity generators, fire-fighting pumps and incinerators; gasoline
consumption by electricity generators, floor grinders, water pumps and lawn mowers; fuel consumption in
transportation such as NSTDA’s vehicles (gasohol and diesel), vehicles operated by sub contractors used in NSTDA’s
activities (diesel and NGV) and NSTDA executives’ cars (gasohol); carbon dioxide generated from fuel combustion in
laboratories; SF6 consumption in switchgear and substations; consumption of chemicals such as R134 and R410A
refrigerants, lab chemicals (carbon dioxide and nitrous oxide) and fire suppression agents (CO2, HFC-227ea); N2O
from urea fertilizers and toilet usage; and greenhouse gas (methanol) generated by NSTDA’s incineration plant.
Scope 2: Greenhouse gas emissions from electricity consumption.
Scope 3: Greenhouse gas emissions from vehicular transportation such as office shuttle buses (diesel and NGV); the usage of
consumables such as office papers and toilet papers; the consumption of resources such as water and drinking water;
and hazardous waste treatment such as fuel consumption by external incineration facilities as well as activities
contributing to in-direct greenhouse gas emissions.
** FY2021 data has not been verified and registered with the Thailand Greenhouse Gas Management Organization (TGO).
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With the number of 3,108 employees in FY2021, the greenhouse gas emission was 6.97 tons of CO2 eq/
person, a 0.51 tons of CO2 eq/person decrease from the previous year.

Carbon Dioxide Emissions Per Capita
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7.71

2018

7.67

2019

7.48

2020

6.97

2021

Risk Management

NSTDA sets its risk management system and framework in accordance with the ISO 31000 risk
management standard. NSTDA risk management system was implemented in FY2012 complying with
ISO 31000:2009 and was adjusted in FY2021 to conform to ISO 31000:2018. At present, NSTDA risk
management consists of three levels: Enterprise Risk Management (ERM), Strategic Business Unit (SBU)
Risk Management and Major Program and Project (MPP) Risk Management. The goal is to seamlessly
incorporate risk management into all work processes so that it eventually becomes part of the
organization’s culture. A Sub-committee on NSTDA Risk Management has been established by the
NSTDA Governing Board with the role to give advice on appropriate policy and actions on the risk
management as well as to regularly provide an update and a performance report on risk management
to the NSTDA Governing Board. NSTDA Risk Management System Development Working Group was set
up to develop policy, work plan and system for risk management. NSTDA Risk Management Committee,
chaired by NSTDA President, was established with the responsibility of risk management, including
taking actions to prevent and mitigate potential impacts of risk factors, reviewing and revising risk
management process at an appropriate frequency, and communicating and raising awareness of risk
management among employees at all levels.
NSTDA risk management methodology follows the ISO 31000:2018 risk management standard which
consists of cause analysis, impact assessment, identification of actions to take and weaknesses to
overcome, and subsequently assessment on the occurrence likelihood and impacts before and after the
action of risk management. Bow Tie Diagram is used as a tool for analyzing causes, impacts and measures
to control/mitigate risks which lead to evaluating options and identifying risk response. The diagram is
used for meetings, reports, consultations and communication with NSTDA Risk Management Committee
and stakeholders.
The process of risk management consists of risk identification, risk analysis, risk evaluation and action
plan. In FY2021, NSTDA Risk Management Committee has reviewed 1) the ERM’s performance from
2016-2020, 2) NSTDA rolling strategic plan 2021-2025, 3) NSTDA performance report FY2020 and 4) an
internal audit report, as well as conducted interviews of NSTDA executives on internal and external
factors that could potentially affect NSTDA operation.
In FY2021, six risk items were identified, covering four areas: Strategy (S), Operation (O), Finance (F) and
Compliance (C). Out of six items identified, three were scored very high and three were high. Risk
control plan was developed for all six risks. The plan was executed, and the results were categorized
into two groups as follows:
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Group 1. The scores of five risks were reduced and exceeded the targets,
1. RES-5 Inability to achieve the goal of EECi (Eastern Economic Corridor of Innovation) development
2. RES-7 Inability to meet the target on the preparation of manpower to drive the national STI
development
3. RES-9 Inability to meet the target STI investment
4. REO-9 Supporting mechanism unable to adapt to mission, goal and stakeholders’ expectation
5. REF-2 Financial instability caused by inability to balance income and expenditure
Group 2. The score of one risk was reduced and met the targets.
1. REC-4 Damaged reputation caused by R&D outputs
After reviewing the risk management performance and examining the internal and external factors,
NSTDA Risk Management Committee decided on risk management plan for FY2022 by continuing to
work on four risk items, RES-5, RES-7, REF-2 and REC-4, and adding three new items. FY2022 risk
management plan covers the following seven items:
Strategic Risk
1. RES-5 Inability to achieve the goal of EECi (Eastern Economic Corridor of Innovation) development
2. RES-7 Inability to meet the target on the preparation of manpower to drive the national STI
development
3. RES-10 Inability to integrate partnerships from alliances to meet the goal of BCG (Bio-Circular-Green
Economy) model
Operational Risk
4. REO-10 Data governance unable to meet changes occurring in the organization
5. REO-11 Tech business mechanism unable to increase the competitiveness to meet STI utilization
target
Financial Risk
6. REF-2 Financial instability caused by inability to balance income and expenditure
Compliance Risk
7. REC-4 Damaged reputation caused by R&D outputs
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