g Y
NSTDA

BIO-CIRCULAR-GREEN
ECONOMY MODEL:

Resilient and Sustainable
Development Initiatives for
International Collaboration

Lily Eurwilaichitr, Ph.D.
/



CHALLENGES AND OPPORTUNITIES &
FOR THAILAND
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CLIMATE ECONOMIC EPIDEMIC/ AGEING SOCIAL POLLUTION AND
CHANGE CRISIS PANDEMIC SOCIETY DIVIDE ENVIRONMENTAL
DEGRADATION
STRENGTHS WEAKNESSES ] MEGA TRENDS
Food security Low export value of food Demand for high quality and safe
(WO”d kitchen) and agricultural products goods/services
_ Rely on imported medicine Growing market of health products
Health security and medical supplies & el erviees
equipment
Wealth of natural Quantity tourism, not Rise of sustainable development

resources and culture quality tourism
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THAILAND’S BIO-CIRCULAR-GREEN ECONOMY (BGC) MODEL

” [ ] L]
= BIOQCOI"IOITIY CIrCUICII' economy R
Involves the production of B Aims at reusing | ¢
renewable biological resources and and recycling e
resources -

the con.version of these resources
into value added products

11
Q,- Green economy ?/!

Determines to keep economy, society and
the environment in balance, leading to sustainable development
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FOOD AND MEDICAL AND ENERGY, MATERIAL TOURISM AND

AGRICULTURE WELLNESS AND BIOCHEMICAL CREATIVE ECONOMY
BIODIVERSITY CULTURAL DIVERSITY
Policy and Science, Technology Participation from

Management and Innovation ALL Sectors 03



ADOPTING BCG MODEL FOR SUSTAINABLE
DEVELOPMENT OF THAILAND R

A Thailand's 20-Year #. Sustainable

National Strategy Development
W (2017-2036) @ 1 ¥ Goals (SDGs)
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2021 - 2027 BCG ACTION PLAN

Growth of sufficiency and quality economy with STI

raise income/life quality/conserve, restore, manage, utilize and increase biodiversity

‘>

Building the
sustainability of
natural resource and

biodiversity

Strengthen local

economy
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Create ability to

respond for changing

Enhance sustainable
competitive for BCG

industrial level
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THE COMMITTEE OF

BIO CIRCULAR

GREEN ECONOMY

National BCG

Driving
Committee
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NSTDA
@ The Chairman: H.E. General Prayut Chan-o-cha

Executive board @ The Vice Chairman: H.E. Don Poramudwinai
Committee

@ The Vice Chairman: H.E. Anek Laothammatas
@® Secretary of Committee: Dr.Narong Sirilertworakul (NSTDA)

@ The Chairman : H.E. Anek Laothammatas
@ The Vice Chairman: Prof. Sirirurg Songsivilai
@ Secretary of Committee: Dr.Narong Sirilertworakul (NSTDA)

] ———— —y —
A I | Capacity Building _—
o |
gricultura Food Sector
Law Sector Sector and Human Energy Material .
I Circular Economy
) Deve opment d Ch ical
Counsellor: Mr. Sakarindr an emica Sect
c i i ; Sector : A
Chair: Secretary General Chair: Mr. Yukol Limlamthong Bhumiratana (Former Biology Sector
of Office of the Council [Fgr_mer Deputy Prime‘ _ President of King Mongkut's Chair: Mr. Supachai Pathumnakul
of State Mnmstgr and Former Minister University of Technology (MHES|) (Deputy Permanent Chair: Mr. Tawin Wongwanich Chair: Mr. Wijarn Simachaya
of Agriculture) Thorjbun (KMU'IT)) N Secretary of Ministry of Higher (Petroleum Authority of Thailand (President of Thailand
Chair: Mr. Thiraphong Chansirl Education Science Research and (PTT) Chief Executive Officer) Environment Institute)
EE— (President and CEO of Thai Innovation)
Tourism and Union Group Pcl.
s —| _ ————————— —
Creative Biodiversity Medical Devices Innovation and e
Economy Sector e
Sector Sector Infrastructure :
S Vaccine Sector

Chair: Mr. Kalin Sarasin Chair: Mr. Sanit Aksornkoae Chair: Mr. Pairash Thajchayapong gctor

(Chairman, The Thai Chamber of (Chairman, The National (Senior Advisor and Specialist, the Chair: Mr. Isara Vongkusolkit Chair: Mr. Piyasakol Sakolsatayadorn

Commerce and Board of Trade Economic and Social National Science and Technology (Honorary Chairman of (Former Minister of Public Health of

of Thailand) Development Council) Development Agency (NSTDA)) Mitr Phol Group) Thailand. Chairman of Mahidol

University Council)
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13 Mechanisms

to drive BCG

Policy

Transform
agricultural system

Raise the standards
of products and
services

Improve quality and
safety of street food
and local food

Support BCG
startups

Create digital repository
of bioresources, cultural
capital and local wisdom

Replenish national
resources

Develop BCG corridor

Promote the
development and
manufacturing of
sustainable goods

and services

Promote
sustainable and
green tourism

Create demand for
innovative goods and
services derived from

BCG model

Build a biobased
economy

Develop manpower
to support BCG
model

Promote
international
collaboration
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Create digital repositor){ of bioresources,
cultural capital and local wisdom

Products and

service Qualitative and
quantitative data

. \\\y/
~ Ny N7
S ! {
e

Traditional
knowledge

Develop a repository system

connecting to all available Employ big data analytics for g Y

databases . . . NSTDA
¢ the planning and management of conservation and restoration

* the utilization to build BCG economy, local economy, and tourism industry 08



Replenish national resources through
quadruple helix approach

g &
o o Accelerate
:u N \fﬂ? *' e, research and
y Ve .-é i : i : development in
. e e - i
e plant and animal

breeding and

Establish a program offering carbon credit resource
to enterprises engaging in the forestry monitoring and
... carbon projects on the government’s land management.

:'\:‘:c:t the ratio Public : Private =10 : 90
‘0 ’ (carbon taxes in some European countries
*“ " range from 40-80 USD/ton.)

Carbon credit is an amount of greenhouse gases that can be
reduced by the Clean Development Mechanism (cbM). carbon
credit can be purchased from entrepreneurs in developing
countries on CDM project called "Emissions Trading".

ST 09



Develop BCG corridor

Employ BCG approach - modern agriculture,
processing, tourism, trade and investment
and linkage between domestic and global
economy - to develop and improve products
and services.

Build a regional
e €CONnOMmic corridor in

each part of the count
by connecting regio

demand and supply.

1‘1
- RAEoa 10



/ J 4 Transform agricultural system

Focus on premium and
safe products by
emphasizing plant
breeding research, safety
and quality standards,
good farm management
and logistics
management system.

Increase farmers’
access to knowledge
and technology.

Promote integrated

farming at the provincial
“ level by employing BCG
= = approach, such as

Ratchaburi Model

Raise agricultural GDP
by diversifying

agricultural products w? f, | 23 <
with options such as Oy o
seed, fruits, ornamental Q’ :{/
plants, timber, insects, “ 'i T
herbal plants and oﬁ’ e o

B

livestock.
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3 w ) { Promote food machinery
and Good Hygiene
Practices (GHP)
compliance

w () | Fresh, clean and safe

food products




/ Build a biobased economy by
advanced technology to Jeve
produce high-value products

Extracts d

Functional ingredients

Functional Foods

Biochemicals Biomaterials

employin
lop anZ J




Create demand for innovative goods
and services derived from BCG model

/
o . i ji

Offer tax and investment incentives to industr
and people sectors to promote products and
services on the Thai Innovation List

v

L

Establish BCG-related labeling such
as carbon footprint labeling, green

e i . Polluter Pays Principle
labeling and environmental labeling e =Lk
D

= 14



-« Promote sustainable and green tourism

‘Happy Model' intends to attract tourists with the following concept and carbon
components: neutrality
1.Eat Well: Healthy, safe and delicious local food
2.Live Well: Accommodations with top services and
amenities to support ‘Work from Anyway’
3.Fit Well: Each province organizes various kind of
activities such as biking and mountain climbing
4.Give Well: Sharing local culture/knowledge through
‘Storytelling’

Q Launch new tourism model such as o Develop sustainable and \
Happy Model green tourism with BCG ( d

() Form tourism clusters
of primary and
secondary cities.

Establish a one
payment system to
support tourism




/ % ) Promote the development and
.| =7 manufacturing of sustainable goods
7 and services
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Employing green technologies and circular economy concept R 16



Raise the standards of products and

services to comply with international
requirements by investing in
infrastructure

R&D ' ’ ‘ ' ‘ ' " Translational
— (U S infrastructure , f| Hil i research
g. il o @i A , - "|'\"' infrastructure
CngER Y g B E T e FITTr [
- ST (s , E N = T
T Bk s — k.-

Quality infrastructure system for supporting
standardization, testing, certification and accreditation of
BCG products/services such as organic products,

biochemical products, drugs, vaccines, medical devices,
and supplies.

Revise laws and
regulations

a 17



Support BCG startups

Provide access to
- ==« finaNcial sources and
government experts

™
nu®

Improve technological and
business skillsof """ ""*

entrepreneurs
i& 9E§§;;I
,iiﬁ X w7
[/ \.[ )/
N
=, |

Increase access to
technology, innovation,
and government

infrastructure
aong Y
DA ]8



Develop manpower to support
BCG mgdel inpall levels PP

Community and
grassroots
! o

~

\ "’ r
-~ >
IV tfa
e o Startups and Tech
Entrepreneurs

SMEs
SRS 19



Promote inte:rnatiqnal collaboration
in all facets, including knowledge
creation and talent mobilization

Enrich Thailand's innovation ecosystem with measures

Establish research, trade and investment networks, such as incentive to attract foreign investment and

and investment at the regional and global levels international talent and SMART visa program.
Smart Visa is a special visa designed to attract highly skilled talents and investors who wish to work or invest in the 10 targeted industries in Thailand. aar%:jrgm
5 categories of Smart Visa: 1. Smart T (Talent) for highly skilled professionals; 2. Smart | (Investor) for investors; 3. Smart E (Executive) for senior
executives; 4. Smart S (Startup) for technology-based startup entrepreneurs; and 5. Smart O (Other) for spouse and legitimate children of the main 20

Smart Visa holders.



EECi: Innovation Infra Supporting S-Curve Industries

L THAILAND
.i L SCIENCE

¥ PARK

SOFTWARE PARK

F‘f‘dlnnopolis

ORTHERN

CIENCE

ARH
THAILAND

@ SCIENCE PARK

UNIVERSITIES AND \
RESEARCH INSTITUTES /

SCIENCE PARKS j

MNCS, LES '
Y/

SMES, STARTUPS /

STSER®

TRL

LABORATORY
DEVELOPMENT

AN INNOVATION HUB

CONNECTING RESEARCH

AND INVESTMENT
ACROSS THAILAND

eeCh

Biopolis
ARIpolis
Food Innopolis

Space Innopolis

—000- —000- — —

PILOT PLANT, TESTBED, SANDBOX,
DEMONSTRATION, LOCALIZATION,

(M~

¢

(

/
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NG

TECHNO-ECONOMIC FS

MODERN AGRICULTURE &
ADV. BIOTECHNOLOGY

BIO-FUELS &
BIO-CHEMICALS

BATTERY & MODERN
TRANSPORTS

AUTOMATION, ROBOTICS &
SMART ELECTRONICS

AVIATION &
AEROSPACE

MEDICAL DEVICES
& SUPPLIES

INDUSTRIAL
APPLICATIONS

J
B
o
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BCG IN ACTION: BIOREFINERY =

A joint investment between NSTDA and Bio
N | Base Europe Pilot Plant (Belgium) to establish
s BioBase Asia Pilot Plant to operate Biorefinery
: Pilot Plant at EECi, providing R&D and upscale
services of biochemicals production.

bl
DA
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BCG IN ACTION: o
MEDICAL AND WELLNESS

A joint investment between NSTDA,
Thaifoods Group Public Company
Limited and a group of investors and
researchers in a new biotech startup
Genepeutic Bio aiming to manufacture
and commercialize CAR T-cell therapy
for treating leukemia patients.

.




Towards the green and carbon neutral society:

Introduction of carbon neutrality measures to
promote clean energy, greenhouse gas reduction,
reforestation and circular design.

e The Federation of Thai Industries (FTI) and Thailand Greenhouse Gas
Management Organization (TGO) is developing Thailand Carbon Credit
Exchange Platform to facilitate carbon trading under the Thailand
Voluntary Emission Reduction Program (T-VER). The platform is expected
to be ready in January 2022.

* The Department of Marine and Coastal Resources and the Royal
Forest Department announced a regulation offering 90% carbon
credit to enterprises participating in the forestry carbon projects.

a
04

n 24

d



BCG IN ACTION: AGRICULTURE ==-

BCG Subcommittee on Agriculture and the Ministry of Agriculture and Cooperatives promote the
transformation of agricultural system to embrace BCG concept using public private people partnership
(4P) approach in 5 provinces: Ratchaburi, Lampang, Khon Kaen, Chanthaburi and Phatthalung.

Goals for Sweet Young Coconut Goals for Sugarcane
e 2% increase in economic value. 1.2% increase in economic value.
* 400 new GAP-practicing farmers 2.Reduce sugarcane burning
(accounting for 1600 ha. farmland)/year. 3.Increase product value by upcycling
» 50 new Gl products (accounting for 80 ha. waste materials by 10%

farmland)/year.
» Eco-friendly farming practices.

| Ratchaburi

Goals for Pig Goals for Dairy Cattle
* 5% increase in economic value. * 3% increase in economic value.
» Upcycling and value creation of by-products. « Eco-friendly farming practices.

25



GLOBAL TRENDS FOR SUSTAINABLE GOALS

Biden's Executive
Order on Tackling EU Green Deal
Climate Crisis at e

A CEONEE Wi

NSTDA

SHhng )
Home and Abroad

Japan pledged to be
carbon neutral by
2050

Canada Linking
recovery to climate ‘ * ' Green Recovery .

goals

China pledged to

: \
South Korea's Green // §
New Deal, with the \ P reduce net carbon
goal of net-zero b “ emissions to zero by

emissions by 2050 2060
%




SINGAPORE

INDONESIA

=,

BCG INITIATIVES IN ASEAN

The Singapere Green Plan 2030 is.a national

(69 GREENPLAN == !

Sustainable Living [l Energy Reset
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Resilient Future
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PART 1 Indonesia’s Growth Trajectory

environmentally friendly, and socially equitable

in key economic sectors.

describes the overarching policy and planning framework needed for green gro

medium, and longer term, to 2050.

e
et st et o bl PG rgriaraet Pty dEeny Oy

THE ROADMAP IS PRESENTED IN FOUR PARTS:

builds the case for moving to a growth trajectory that is more resource and ene

PART 2 Green Growth Opportunities by Sector

presents various opportunities for green growth, as illustrated by current|pfojec

il methods, tools, and indicators to measure and monitor green growth performa

PART 4 Delivering Green Growth for the Nation

presents an action plan to deliver green growth in Indonesia in the short,

MTI ==

@ GREEN PLAN

MALAYSIA

PHILIPPINES

Natianal Policy Natienal Green Technology Policy (NGTP) The Eleventh Halapia Pl 20-2020) srtuis:
._n--a.u,l--l:-_'.-u-hr ;

Energy (RE

RE parsonnal
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tansportation. and waste management 20, which are as follows:
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s e pn Ao The Nations! Energy Efficient Action Plan
(NEEAP 2016-2025)
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catast for Malaysa s adoption of anergy ettcency
H‘ inthe and prwvate sectors
ey u---. Erbascete womate  * The tagetof NEEAP s o save slectrciy and reduce
u.u-uu- 0w gt P iy
of e for a energy usage and eonservabon over the next 10
years
Tenth Malaysia Plan, 2011-2015: ® NEEAP target (2016 - 2025) Nasionai energy
L el savings in 10 yoars of
® Recognsed the mmp: patels

1% reducton). which wall contribute 1o C02
reduction of 3702 MCO2eq

PRIORITIE COMES
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staility, ate amidst e
- ey b however,
sector a3 well
3. kcological and 2 ilience and v lan period is focused
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ecosystems, and the restoration of ecologicsl services
4
toclimate change and disasters.
5. tri NCCAP of green and jobs ynd
industries and services production. It also focuses on ibke d
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7. Knowledge and capacity lhv priorities of the ~CWG\M and capac ity development are:
devolopment

. lmm¢umm¢weamnﬂm migation and dussster rk
reduction at the local MWNNM and

. knowledy ible to all
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ASEAN BCG Network

Aiming to strengthen ASEAN capacity in
research, development and technology
diffusion to enable the adoption of
applicable technologies for sustainable

G development.

0039 u@xo

ASEAN BCG Network is a coalition of
public, private and non-government
organizations in ASEAN with strong
interest in BCG.

%

0 eco,

The Network will serve as a gateway to catalyze collaboration within ASEAN
as well as other non-ASEAN organizations in research, technology
demonstration, technology localization and commercialization on BCG.

Upcoming Launch Network BCG Seminar

Activities:

-1‘1
SonNg oA 28
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/ UPCOMING EVENT @

O" -
17 - 21 January 2022 &

ASEAN Innovation Roadmap : P
BCG on Global Digital World towards fd (

fB 0 Inclusive and Sustainable Growth
:B [C p
! & : C)'}a alr At 2022

slmie 17 January 2022
il at Bangkok -

~
~. Official Launching
"""" ASEAN BCG Network




/ APEC 2022: Thailand

Theme: Open Connect Balance

L] * ° °
Five Three key Bangkok
L] L]
strategles points Goals on BCG
1. freedom of trade and investment, 1. trade and investment facilitation, 1.Goal such as
2. advancing a digital society, 2. restoring connections in APEC, o climate change mitigation, adaptation, and
3. people’s well-being, especially travel and tourism and resilient/ net zero emission/ carbon neutrality;
4. food and agriculture security, and sustainable growth promotion, o zero waste/ sustainable consumption and
5. sustainable growth and highlighting reduction of inequality, production;
' e N and © preservation and conservation of environment
responsibility (lncludlng . . . . : .
. . 3. environmental protection by using and biodiversity/ sustainable management of
development of the Bio-Circular- digi 4 . .
igital technology and innovations resources;
Green economy, or BCG). for tangible results. o increased application of science, technology,

innovation and digitalization;
o social inclusion/ human resource development;
2.Suggested action areas for each Goal, in relevant
economic sectors, such as energy, agriculture and
food, forestry, fishery, tourism, and finance.

SR 30



APEC 2022

THAILAND

UPCOMING EVENT
APEC BCG Conference

AR o February 2022 ~ 4
FEB  09:00 - 15:00 (Bangkok Time)

Session I: Introduction of
Bio-Circular-Green Economy Model

Session II: Towards Sustainability

. Virtual
< Conference
|

z
d

0
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APEC BCG BUSINESS
FORUM ii5inustionuit &,

207
\\;:!\,:4/

APEC 2022

THAILAND
Objectives:

1. To encourage the application of the concept of BCG Economy in the
development of the country and create added value to the existing resources of
each country

2.To initiate collaboration in research, development and innovation, including
business cooperation in the APEC economic zone

Activities:

® CEO talk
10 Technologies to Watch 2022

BCG-Techmart Exhibition
BCG Business Pitching and Business Matching

EECi showcase gy 39



BCG ACTIVITIES BY
NSTDA/MHESI

B0
G

Launch ASEAN
BCG Network

organize during the
ASEAN event hosted
by MHESI (Thailand)

DEC 2021 JAN 2022

Green Growth ASEAN Bio-

Strategies Circular-
VS Green
BCG Economy Economy
Model Knowledge
Sharing
af . The New Energy and .
\# > Industrial Technology Series
\ Development
Organization, NEDO,  asEAN Gentre for
JAEAN Sustainable

Development Studies

and Dialogue -
ACSDSD

{

A

A
AT

APEC 2022
HAILAND
APEC

Conference on
BCG Economy

‘B @
S

ASEAN BCG
Network
Workshop for

Network
Implementation Plan

A4

B0
G

(8%

VAR
BCG Seminar APEC 2022
Sharing the ideas for APEC BCG

Better Community to

Better World Business forum

FEB 2022 APR 2022 MAY 2022 JUN 2022 JUL-OCT 2022 NOV 2022

=

BCG series Il
Industrial
community

BCG series |

community

Jalich, Germany

BCG series Il
Local
community

Forschungszentrum Forschungszentrum Forschungszentrum
Jalich, Germany

Julich, Germany

33
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COLLABORATION
FOR IMPACT

e a =k
NSTDA

Email Address

inco@nstda.or.th

Website

www.nstda.or.th/en/
www.bcg.in.th




