Circular Economy Roadmap
AUs:naumsinedavs IWaIGURLINSST (N

daandavnunsnivian

fos as.asyclg Fusnav




Circular Economy, CE faa:ls
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Circular Economy is A circular economy is one that is restorative and regenerative by design and aims to keep
products, components, and materials at their highest utility and value at all
times, distinguishing between technical and biological cycles.

Sournce: Towards a orcular economy: business rationale for an accelerated transibon, Ellen Macarthur Foundation 2015
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Seven interlinked circular economy principles

» Systems Thinking = Apply a long-term systems perspective considering the impacts of interactions
among environmental, social, and economic systems, considering the life-cycle perspective of
solutions.

* Value Creation — Regenerate, retain, or add value by providing effective solutions that efficiently
use resources and contribute to meeting the needs of society.

* Value Sharing — Organizations and stakeholders collaborate along the value chain or value network
inclusively and equitably for the benefit and well-being of society by sharing the value created with
the provision of a solution.

" Resource Availability Focus — Manage and regenerate stocks and flows of resources in a sustainable

way to contribute to their availability for present and future generations and continue to
regenerate, retain, or add value while securing the quality and resilience of ecosystems.

" Resource Traceability = Manage and track stocks and flows of resources in a transparent and
accountable way so that they continue to regenerate, retain, or add value while maintaining the
circular flow of resources.

* Ecosystem Resilience — Develop and implement practices and strategies that protect and contribute
to the regeneration of ecosystems and their biodiversity, considering the planetary boundaries.

Source: Practical Training Course “Design 4 Circular Economy”
workshop (in Prof. Mattias Lindahl section), 2022
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Value Creation versus Value Loss
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MASTER CIRCULAR BUSINESS WITH THE VALUE HILL
Elisa Achterberg (Circle Economy & Sustainable Finance Lab), Jeroen Hinfelaar (CIRCO), Nancy Brocken (TU Delft)
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CE business model

Substitutes primary materials inputs with renewable
or recovered materials

Circular supply models

Resource recovery Collects and sorts waste materials to be transformed into . 12.W. aum
— - secondary materials tugugdSuammwsnvnsgnusudiiadavinsad (Second

Hand) wadasmhekuurians

Circular product life Increases the life of products by improving durability, reusing products
extension models repairing, refurbishing or emanufacturing products

Focuses on under-utilized consumer goods and assets (e.g. housing

Sharing models . . .
or vehicles) through co-ownership or co-access mechanisms

journey

7RO
Sells services rather than the product itself (e.q., platforms to access

Product service system ; : : . x e .
music or movies, pest control services, and lighting services)

Source: OECD (2019b) faen-Tnan
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CE & Sustainability
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The Cradle-to-Cradle China codifies its The European
design concept was Circular Economy Strategy Commission adopts
developed by in its Circular Economy its Circular Economy
Michael Braungart, Promotion Law Action Plan
William McDonough
and scientists of
EPEA in Hamburg m m
David Pearce and L e Elle_n MacAfthur
Richinoad Fumee Foundation publishes \J
first spoke of the its 1st report on Circular
“Circular Economy” EconbiTy
concept where
“everything is an
input to the
everything else”

3

Mining administrator Kenneth Boulding A research report
Hans Carl von Carlowitz develops the concept  to the European
introduced the term of “closed economy” Commission
sustainability (Nachhaltigkeit  in which resources introduces the idea
in German) to describe remain as long as of an economy

the responsible management possible in the in loops

of forests to ensure a economy

‘sustained yield’
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Circular Economy ‘
Action Plan

For a cleaner and
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Europe
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ngrwiedu Circular Economy fucihwsnd

Timeline view of regulations
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Japan China Germany Ecuador Rwanda South Africa Finlarnd
Started its Circular E-::la-:l map o Clircular Circular Eurclp-ean Mational Economic Government
efforts on Economy a Resource Economy Act Econamy Green Environment Reconstrution resolution on the
E the circular g Promotion =  Efficient w *  Pact o Deal % | andClimate 8 | and Recovery 7} Strategic Programme
% economy & Law S Europe = 2 o S | Change Policy B | Plan S  for Circular Economy
1990 2022
2 [ @ I :E I+l :E ] : 11 :
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rd i ™ ] ™ rd ™ ™~
Japan EU EU Canada USA South Korea France EU
Enforced Basic Circular Circular Canada-wide Mational Framewark Green Mew LAW n @ 2020~ Proposal far
Act on Establizhing Economy Action Plan Action Plan for Adwancing the Dieal 105 ffight against sustainable
a Sownd Material- Package on Zero L5, Recycling waste and the products

Cycle Society Plastic ‘Wazte Syztem regulation circular econamy}

Sources: Regulatory landscape of the circular economy (EY, 2022)



Current Status of CE in APEC

® VYes

® No

Solid Waste Management Regulation
Pay-As-You-Throw

Circular Economy Promotion Law

Extended Producer Responsibility




Current Status of CE in APEC

® VYes

® No

Deposit-Refund System

Single-Use Plastic Ban

Green Procurement Promotion Law

Recycled Content in Product/Packaging

Plastic’s Import/Export Ban
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End-of-pipe At-source or Holistic Predictive
measures preventative measures measures
& waste management e measures & material traceability, digitalization
polices eco-design digital enablers as an enabler

throughout lifecycle

1. End-of-pipe measures — AQvINgaNMgHIVIEUNIULUIFAuUNIv waste minimization, zero-waste
At-source, Preventive measures — Eco-design N1saonLUUNAONTUNLWDIHLIAONISKYULDEUNSWEINSIVdQ

Holistic Measures —material traceability canadvasnmisiEnsSwennsadg digital technology

ININWENN

Predictive Measures — {upulnadnisAamMstuddoviduiasnisogivlsaduayu

Sources: Regulatory landscape of the circular economy (EY, 2022) b
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Finnish Innovation Fund yashnavnuiduiondh 1,120 %
= BB =M © thHwne: “Promote stable and balanced'_development in Finland” 3 040 au. 34,000 au.
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84 dwsls (3040 dwun) Wl 1967
- . 10%
Th]nk Tank & |I’lV€StOI’ & Fund]ng Agency Venture.capitaland private
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aw Sustainability, Clean Energy, Circular Economy w
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@
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Nutrients in urine: waste Ultima - A circular SenseMaker tool Technology industry growth .
them or use them? economy restaurant experiments from a circular economy - www.sitra.fi




TODAY FUTURE

private client subsidized client SITR3

Mobility as a Service (MaaS)
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— COLLECTION

Circular Economy Perspectives in
Teaching
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fivr: Olabode (2019), A Review of Circular Economy Development Models in China, Germany and Japan. Nellesa,

Closed-loop Resource Management
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1d® Closed Substance Cycle and Waste
Management Act 1996
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Resource Efficient
Circular Economy
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ulnanms Circular Economy,
Cleaner Production Law 2002

Circular Economy  Promotion Law
2009

Circular Economy Development
Strategy and the Recent Action Plan
2013
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10 fasums-100 1idav-1000 Avms”
National Development and Reform Commission
(NDRC), The Ministry of Environmental

Protection (MEP), National Bureau of Statistics
(NBS)

CE Platform: China Association of Circular
Economy (CACE)
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Eco-Civilization mefut 2030
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(Ministry of Sustainability and Environment) uaz:

National Environment Agency (NEA)
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lINUﬂ'ﬂUEJ\)EJUUB\]a\JﬂfUS Focus: aa#1s vg=a1annsaidnd USSi_)ﬁ[Uﬁ Resource Sustainability Act (2019)
Sustainable Singapore Blueprint (2009)
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Singapore Green Plan (2030) 3 g;uu:ﬁ;na;g;o 1Ju 70% melu
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Green Financing (Juciu ‘ meafut 2021
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Bottom-Up: $20,000 Top
Down: $2,000,000
mKualfywanSendu
ussaritu malutl 2025

Au: Carriere (2019), Circular Cities: The case of Singapore
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Thailand Circular Economy

Vision 2030




Circular Economy under BCG Strategies -/ 2F°
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BIO-CIRCULAR-GREEN ECONOMY

BIO /[ Cif
ECONOMY | ECO 7

o = W /
Blodbased re_::.jourcTs are LASUINO L sustainable resource
used to provi _e value to / use system
manufacturing and ‘//‘-//-'
services. 7 L ira i
GREEN
ECONOMY
IFsSUTNOAITED
environmental

friendly production 2



NIsSwWaiun CE Vision 2030

/Thailand Circular Economy Policy

~

Development Assessment of
governance, sector-specific, and
enabling structure opportunities

Policy Framework for Thailand A
Circular Economy

Entrepreneurship Ecosystem

-

-

J
\
EPR

(Policy study on packaging waste
system management for circular

economy)

J

Policy Forum

7
CIRCULAR ECONOMY

CIRCULAR ECONOMY
INNOVATION POLICY

::::::::::::

Steering Committee

ADUNSSUNMISUS=Naun
Ha1eNAdIUSIUIUINAAU

msvari CE Vision
2030
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== . - — | v NXPO
CE Vision 2030 : NASUULAaDUUDVINGY
@ 7= 3 Strategic Goals
y N2,
nsauulguigudanssu
IWDUULAADULASUTNDKYULIYU:
SdunAu w.A. 2573 aamsis aamsUaoaimuiiou W a310UaA1IDINLASUIAD

OOOOOOOOOOOOOOOOOOOOOOOOO
SSSSSSSSSSSSSSSSSSS

NSwenNsav 1S:0N HUULaU

30 MtCO,e 3 % GDP

+ Jowasuulavs:uuaduauu
LASUJNYHUULDYU

* Roadmap 3 s:8: 21 actions

7 flagships yotth

aneuulow

splendour
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CE Vision 2030 Strategic Goals v 2

‘ aamsisnswainsap aomsJanumuisSsuns:on das1oamOINASUIND

11u 3 &n 2910008 30 awdu — syutdou 3%
msuvoulaponlvd vav GDP

CE Champion Product CE Servic Hub internal Circularity

—vys

: uAlourndu | | Tomassfiolnl “%

76\

« msuanwdvuvooide/Saqiklatddoduuasdu « CE Solution Platform
-\‘ (Waste Symbiosis) (tnadn, msasodaadwannsn, circular design)
L7 « msvudvlumBugdvioua:iloida AL, + CE Service Provider
Targeted (Reverse Logistic & Recycle) ~ (mss:yAmuauddsaq/Material Characteristic,
Intervention « mssyuiSousmisgniio . match making, mspanuuu) e =

(Circular Food Waste) g + Hus:noumsiAsugfionyuiSou
+ CE Platform for Green Construction (CE Entrepreneurs)
& Smart City

i

[ o -

N 0: 114
nns:dovnas

uwaawosu A e winodo msanasu

—~——— .J-..ﬂo

Intervention
—_—

Regulation/
Standard Incentive/M Investment
System easures Instrument

Capacity
Building

Export &
Trade
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- = : NXPO
CE Vision 2030: CE Innovation Ecosystem ~ =

1- doanav/dodiZuusomalansu us:duuiuisid nas:zdeu / Wusnsdl szdus:k3osguia ]
o _ (e.g. the AEPW) (e.g. Paris Agreement)
du @

i ulawug
r ke lus:dauds:zinea |

J’ (e.g. vision 2030) Policy

L o, 4B A, g

aiu - 3 = /fv

§ o sl

‘ Iasoasio = S
~ uaziodsdo

!

Mew Feedstock Loop ~
. =
‘ v Data & | N

.

ow  Platform )
i New Business Model - Vs ~
Hus: naums _ ( o )

5Tl &

Engineer pesign

"‘o‘ .
o du msasivaduas:kln
e suindous a s ScufusaqavAugS
Us:ssu JuipdouBodvau wodnssumisusina ua:misdalfiviaqdviugsa

1
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N 2 - NXPO
CE Vision 2030: n1sctduviu 3 s:=o: 21 actions” =

2023-2024 2025-2027 2028-2030
s A - A \\‘Y =  Zh A
b | Ja / \ msUdos
~ : d b aamsUdoe ~ aa
2 o &, GHG 15 MtCO,e ‘W GHG 30 MtCoe
L i‘ » : tCOe \ l = aamsidnsweins "!’ WU 3% uov GDP
Purpose & ERREE OB S SN 1tu 4 NS ‘aomstdnswenns 1 tu 3

Indicator

e WS & RLR Projects

P2 CE Service Hub uvavousdsu
Circular Food Waste = N CE Platform for green constuction | ' ‘

% CE Solution Platform

Targeted
Intervention

—

—> Capacity Building

!’/ & Awareness

\ | i
’ CE Service Provider CE Champion Product
‘ ==——=

o

mssusavAmausa/ anwdasaie/ asyuxaanoun
b / g

CE Database

Jaaaanngs:iisu %

.(
|
— T

Sadvnussduindou CE
-

-4‘_; Y

= |
—
-3

General
Intervention

-

msSadv novnu CE

D E




CE Vision 2030

NXEO
vl OFFICE DF NATIONAL HICHER EDUCATION

SCIENCE RESEARCH
AMD INNOVATION POLICY COUNCIL

drogvudvnIsiUasunlavtdus: UUI’]UDEJlHaE)NUS NADUANIS

auds:inf

0
J
Ot
w
n
=
L
«
=

EPR, Zero Waste,
Virgin material ban,

EPR ' paper system allowance
EPR
sorting *_ L ELELERE
- *
k Va New Feedstock Loop
Data &
Platform

R wUs:nounas CE

o~ New Resource Cycle *

" .

+

| Consumeﬂr\"u—.,_\

-

Wa ste |

[ ]
usvviomomsidu/ > | T
msado TAX, fee waiver, BOI tools I —
M a New Business Model - -
Crowd Engineer | g
_______ _* funding N
4 4 _
inSoviiomsavnu _ Design
taxonomy crowdfunding
ESG bond (SET tools) LY
\
msdoiaSumsune 4
ua:msdvoon Market opportunity, show case, T T T
boot, Green purchasing

Standard product,
testing lab,
CE guideline, Label

Circular Design,
ITC, Material, Library

———p  Hans:nuni1oaso (direct impact)

STUUMSSUSDY
Amuauua/nasgiu

mswasuiia

Wans:nunivaou (indirect Impact) R

Advance tech,
new biz model & mat,
pilot plant

R&D Programs
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CE Vision 2030 ./ NXPO
Mogrvmsns:aunuslaalHiAa CE Citizen

SCIENCE RESEARCH
AMD INNOVATION POLICY COUNCIL

.....

New -,
Resource -
Loop

m EPR,

Sorting, Waste
Management fee

tNnA

-~
-~

Feedstock
Loop

Js

el e——

msaav

Qu

-~
.-

TAX, fee waiver,
Point, SutoUlT,
Waste Bank

mswauniia —

v
-
~
w
F
=2
<
F
iwd

AAINSN lasoms, = O S esfF ... .. k.
msAnuIUDN Database | mana

ua:tus:uu Management \
DIBWWIAY .

] ) 1

taxonomy crowdfunding AsauAgunnaum Citizen Granting,
ESG bond (SET tools) Os:uu M&E, Label knowledge platform

—  HANS:AUMOQASD (direct impact) Ui

wndovilomsavnu R&D Programs

Auauda/nasgu

.- wans:numvdau (indirect Impact)
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=

CE Vision 2030 7 flagships priorities

Green Purchasing

Create Demand through Government Green
Purchasing

SINANHWN8EVLESU CE

New law support circular approach and
align interest and responsibility

Jaadonnns:Ldou

Easing obstacle regulatory for business

CE Solution Platform

Platform support entrepreneurs doing circular
business

Waste Symbiosis & Reverse
Logistics

Tackle waste problem and increase the recycled
materials

CE Guidelines

Guidance for circular approaches / framework for
quality production/services standard

Capacity Building & Awareness

Mechanism to steer deep understanding of all
stakeholder CE system and change their behavior
to become more circularity

37
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CE Vision 2030

ANSAIVIUYDY 3018, LazlASDUIgRWIUL

2
e ot R&D specific program: CE
anchor program

Value creation: CE Innovation
Policy Forum

®-= SCO &SET & TE1 [0 &)
nsauuloune .
uSanssulwadutadou # ", ? § “-.. [; m I’I ' , )
e onn @ W 2
T P ol TR
@/SCG 5 SD6 SMove 1[0
- aan o

Thailand's Long-Term
/(Vl — | Circular Economy White
A /\k« Paper: CE Innovation
CAR) Ecosystem Vision 2030
WA
APEC 2022 APEC Emerging Researchers Workshop 2022

THAILAND Chiang Mai Rajabhat University, Chiang Mai, Thailand and virtual

program especially for

\J
/ entrepreneurship and capacity
El ﬂ building: Circular Design and
SolutionPlatform

SHALCD,

(< 4’4

5 @ﬁ Global Compact

QA j} Network Thailand creating business through

circular design

/ Deregulation — regulation and

- innovation production: Innovation
\ Sandbox

[y e Er—

Circular Economy Technology Foresight —

APEC Science, Technology & Innovation
Cooperation

& Sco
@ 1-1.TSRI © cHANWANICH [INTER STYSA o

NETWORK
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GFFICE OF NATIONAL HICHER EDUCATION
sssssssssssss =
AMD INNOVATION POLICY COUNCIL

Endorse the CE Vision 2030 NXPO Focusing Flagships
2022-2023

nanAaulBlAansgauSULa:uovIRULUIKUNESIUAU WU a0 ) CE Guidelines

ulguIgMSAUANYT SNYIAIEAS IVUUAzUIANSSULKVBIA —
Under working with Thai Industrial Standards

Institute (TISI)

—— : < Jaaaonnns:l0gu
n$auuwmu5nnss:’ Py jin Under_stud1e§ on critical regulations
;\i';zz:"l::ia:tg;l;gﬁahquﬁau !:'_l_:! H that hinder Circular Economy
““““““““““““““““““ » National Higher o CE Solution Platform

Education > Stakeholders wr Strengthening the platform and broaden

Science Research
and Innovation
Policy Council

activities to SMEs (working with OSMEP)

> BCG: Circular ‘ Capacity Building & Awareness
Eﬁg:g:,f“—ttee Mechanism to steer deep understanding of all

e stakeholder CE system and change their behavior

to become more circularity 59



Circular Design & Solution Platform

AL Co,
&

f@.{% Global Compact
\\ 4 Network Thailand

Program Outputs

i S
Hub Thailand 322 e < ] [+ i

Identifying 6-10 Trainers 10 Business CE Networks/  CE Platform for CE feec 8 Progress &
opportunities Sectors Ecosystem Circular Design OppioRRaNLY Final Report
gaps
Developing circular
solutions including; A B —
business model, product, 1, INITIATE A Value chain Value and fi Iusuﬂsuauual—!u
service and process redesign ﬁUS:ﬂDUﬂ_\SZUﬂ_lS
i dels and design strategies ¢ v - —_ —_
Roadmapping . UszgnalduudAalAsugnD
& FeaSIblllty Circular business model 1 . \ .
E F i HUULD8UWIU 35MS
Consequences Reselomg Pitch - -
Business Design
What B US_I n esses Get After Circular Business Circular business model & Implementation
Joining the Platform . :
Canvas Design strategies Roadmap
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pui1asnisAsiou BCG

FUUSUUNUSS9UANA31 2 500 3uuin aniuumsLouLawI:zno (SFis) n.a.0. DONKANINEUNLWDSDVSUNIS

{u 6 UWUvVU

AsUdVLasSUNISAISKOIVUS:LNA
auuauunaunus:nouns BCG

1) E-catalogue
2) fAYASSUSYVUASsAddduUlau

3) uwaawasuaHSuv18auUA1 BCG
wWunistawn:

Uaoeduldassn BCG 2anas1a1sKUNgUAUEVEU

PORELL Py
o ¥, \ j
+ +

) 5

£~ .
815w
A

wasauau Development
_ _ Sustainability- c GSS Bcc)lndss -
duldo GSB for dulio Linked Bonds (Green Bon s, Socia
BCG Economy BCG Loan (SLBs) Bonds HSD

Sustainability Bonds)

UIASYIU LDDCIDNMSWIUISSAD BCG

3 E;‘; (@ sz~
UQOY.2-2564
JIOSTIUNISAsIVADULA:
wie = THAITRADE.COM §USD\)[l|“i\)U1ﬁ
wusNvAISIBHANNSLASUIND
HyuwsuluovAns

sousoulagy: NXPO



Thailand Plus Package

flonssu ansus:laul

n.]ss.] Jvu (?Hlj) Thailand Plus Package (nsuasswins)

« ansus:lezamuemilumsiviugaainsdiu STEM
BOI
* Rualiuayushiynains (Us:manacuznssumsulsuneiiy
JoanuawnsalumsibviugavdsnAdHSuUgaaIHNSSY
whrwe A 2/2564 3av LasmsaiasuIankiasuau)

- Thailand Plus Package (nsuasswins)
MSWOJUN - S e
e ansus:lezimmilumsavynainsiiisumsilnausu
F
unansluavans @0
b * Wuativayush e lumsilnausuunains (Us:ms
atuznssumsulsuisivndonuasnlumsudviuyay
UszinsidnsSuaaanknssuidsnie i 1/2564 Sav
asmsaviasumswuunAaINsSNNugugv)

Thailand Plus Package (nsuasswins)
1.5 1 (1 un. 2564 - 31 sa.
2568)

BOI
50% Mitu 5 duuin szazna 2 U
(100,000 unin/au/1tau) d@Hsu
SamnaEudu (Sadvluiu 5 U)

Thailand Plus Package (nsuasswins)
25 m (1 un. 2564 - 31 sn.
2568)

BOI
50% liiAu 5 dwuuin szeznan 2 U
(<100,000 uin/au)




uasmsaviasuNswuuunaINSANUY:gugy

(meldnavnuiindannuansalumsidvdugavdssinadssuanannssuithkug) Digitl

Economy

Auto &
Robotics

o GavidukdngusmsWeuunfingzvavandwibdysalne
o Hangusmsinausu NextGen |
« nangosmsweuuinusinaluladduae /AnuziAY (Advanced Technology Training) AIGSUNISSUSaY
2INNS:NsIVMsaaufinen Inenmans vsuazulanssu (a.d)) '
« @fdie HRD MauadavluldSumsaliuayumnkuideviu / vasmsau q meldlasvmsideanu Gachem
- Financial Support - @ o [ Ve

Med &
Wellness
Tourism

A= =3 (2] AL : €@ wdhsumsilnausudavliilisendt 10% vavduau

adinundulu andwhvkua naziswnulitiaeni 30 au

X

anvwanysd Food for the

/ S Future

Aviation&
Logistics

US=NNNISaUSU: External Training US=NNN1SauSL: in-house Training

YavA (918 (unisilnaus R P,

% nssniulosnliusms - %
(- - ° i *
meuan® nsinnausuy

N ‘ Circular
\ Economy

Defense

omsinausua:tiaviasaaumeiu 2 U
o< Wuaduayumsilnausuanyw 100,000 uin/ aAu &

o< 5 awuuin/usen
s 4
INVESTMENT

HUNBIKG: *s1emslieuakaninuimuidiinguacuznssunmsaaiasumsavnu (BOI) fkua




gnNLUDINSUDVLNLTNIWDIDY

gALdUDINSIONAUNAQLWDEVDDN

ansus:lgsimomuodiHsSunisavnuus:tanisnis BCG (BOI)

W < gnUDINSLNLTIASDVINS

FnsUs:louudua AlUTENG

THAILAND
20ARD OF
INVESTMENT

wapviuddniwua: inaluladBoniwuaziasSoviiouwng msinuas wusua:waawus
Z e : '- - Agriculture ’
LEDIWAVTOIMW Biotechnology & Medical Device 4 Plant & Seed
B. d ET'lSaﬂOO']ﬂSSSUU'IC'IntU
R r BV inAlulagdugy
Biofuels asoonNNsINIONAUSSSUBIA JanUdAsugno
e & R&D 1A%ulpuwng HSoNSWAQ S oukud il (gndugmMalda)
TS o SantuAnGinAlulaggonw nallagnnuao LWIWURWBHSDAS
DIALGEDIWAVEIUdA SN EhAtRal el 2 DIKISMVUMSUWNEHRSD s =i
Bioeconomy - (Zaiwauoinwanaa WaaLASDVDUWNINTANULEYY e EREIEE (litdinAlulaggoniw)
NMVANSLAGAS Jorsatnalulaggo NISUENIWUSHND [svounaaws (Plant factory)
HS2MISIFLVIA5
waoo::;:::;gs::wao n-\sa‘c;'n'v.:uam:gua:n-ll?sluma uann:u::::;:’st:luaums vavidoua:msslsina
: aste and Recycling J -
Circular energy and Management Products from circular Waste and Recycling
g
fuels process o o m o . -
OB aEHNSSLLR SURTMOMISIALAS Uiuarssonmvauovldy
: = - 5 RS * DINWAOATUNHSDUD VLAY slylAaua:udaq
Circular waalwwiuazloun MSSNUIdVLOQaDY _ o o ATU 150
P WaantuAWa1adnoIn NluaaomMsnauLiatHy
Economy VINUY-HSoLUBDLWAVUY: e
wanadnslsiAa
lduteslsina
- - - FumaHSumsuUs:Haa asiaii/iwawosmbubasiv
Wavoiud:o1Q msyvanmsdlvegd -

Green
Economy

Green energy

naalwwhua:zloun
DINWAVVIUKYULIEU

Green Management

uSynYanIswavvu

(Energy Service Company:
ESCO)

wavviu

Product for saving energy

Budiusneudus:Kagawavviu
AMsdalnuwaooiu

Iuens’waa’
LASDVIGIWWIUS=REawavoiu

JFouwdaasu

Eco friendly Chemicals/Polymers

astAdAdudasAudowdadou
K3SDIWALUDSKSOWAOATUNDIA
aistadrsolwaluasnduidas

AUFVLDOADU )
ALN: BOI



Circular Economy Tech

Trend: Digital Traceability




Circular Economy Tech Trend: Digital Traceability

Accelerate a manufacturing and supply chain
revolution by scaling digital traceability for greater sustainability,

VISION circularity, efficiency and resilience.
Improve supply chain Enable more Achieve Deliver growth, enable Shape and i

GOALS resiliency and productive and profitable sustainability new business opportunities, reguEIEmrg.-' standards

responsivensss supply chains goals develop talent

Traceability solutions
LEVERS
FOR CHANGE Product design > Input > Conversion > Post-life
Reduce Reuse Remanufacture Recycle

ENABLERS

Internal operating model Ecosystem partners Technology Data Standards and certifications

Sources: World Economic Forum; Bain & Company v



Circular Economy Tech Trend: Digital Traceability

./ Sourcing T . Processing
'J'\\ — Where is the product from? -9 — Where was the product processed?
— Was it ethically farmed? — Were chemicals used?
— Were pesticides used? — Are there aternatives if the factory is disrupted?
[ = [ ]
Q228719MS e de
= s, Circularity
as—‘\) Va l'u € I_-,a,'I AN — How can | reuse products . Packaging
Y — — after consumption? :Hﬁ >3 N
ll ﬂ S-| S ﬂ oz u r! n q — Does circularity create new Tj ﬁg?rﬁiﬁmﬁ of
- business opportunities? packaging is made
l]fecyCIe UE)\) CONSUMER GOODS from recycled

WaOATUN WU \ BEVERAGE PRODUCT e e
certified BPA free?
Digital

Traceabili ty — Disposal ——__ Distribution
Ii — How did the consumer -.:'3—.'_',] — How did the product
Te C h no I_o g y dispose of the packaging? V travel to the customer?
— Was the packaging recycled
or reused? By whom?

Consumption
Source: Bain & Company analysis '_ _' — Who drank the
L product?

— Did they like it?

Sources: Bain & Company 47



CE nu automotive sector

Regenerate and
restore natural capital

Power by renewable

s <

Keep product loop
speed low and
maximise product

Optimise system
performance

Keep components
and materials in
closed loops and
prioritise inner loops

Share Increase performance Remanufacture
energy Car-sharing Jefficiency A
- riversimple 'm
'IBERDROLA autolib’ DAIMLER o
, Urbee @
& 0 ® drivy B4
S Value chain RENAULT
st ol .:?1(1‘:‘5?‘3'1"‘{; = 5
TOYOTA
Bla BlaCar lyﬁ
Reuse
ari .‘-i_f:!lf
Reclaim land used Prolong improve intelligence Recycle
for transport Durability AA
infrastructure ¥ Internet of things
BMWi. £ | micuaLin

Ajuntament

de Barcelona

Software upgrades

Modularity;

interchangeability

Maintenance

&
-  Q
o
~r
c_l

E :
{

) ereoss

RENAU

Deliver utility virtually

Autonomous cars and
direct virtualization

of materials
@

Meroks fesw
B

2 O
focsnsd

Google

Virtual travel

N
cisco

AVAYA

E [a)

Select resource
input wisely

Substitute resources
directly

Better-performing
materials

-

BMWi. &

riversimple

Substitute resources

indirectly
Product

BB skylran

rfecnnoiogy

riversimple

Process

Urbee

48

Source: Towards a circular economy: business rationale for an accelerated transition, Ellen Macarthur Foundation 2015




vhd a oyl CE nu automotive sector

THE CAR OF TOMORROW THE MOBILITY 5YSTEM OF TOMORROW

() Q) (@)

49

Source: Towards a circular economy: business rationale for an accelerated transition, Ellen Macarthur Foundation 2015
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B il - ] — — o \" é}p ‘3\04%
In:::on'l_suumaau&uurnsamasuqsna MSME Q>89 BCG aairy aow s 2@
(Bio-Circular-Green Economy) .

Netwaork Thailand

asiwAduas:HUNS BCG ua: aydiauazHantnunnIsUs:LouU

gns-QuuAwcuU1 BCG

» HangasnmsdauuuiBuanfiaoilsAdusuans:udums
AWAQ BCG AHUI:AU MSME nguaztnwouun

= Jwugnuanudnldua:zaduantyuav BCG Economy
WalRWUs:naunsua:unwouuiaiuisathsanaa BCG
[UUsulstussnouuu Back to Basic

= WPUUDAQLASUIADKYULIYU ua:lsgugMsUs:gnals
Circular Design H39 MSPALUUKLUL3EU IWDLWULAAN
o1nnsSwennstaunidluns:udumsssiv (HovlgAguAl) [a
Dg1vvI8a

Green Economy
vrspfindides

Circular

Bioeconomy Economy

Identifying
Opportunities

. e 0 G Roadmapping
nnnnnnn c & Feasibility

nnnnnnnnn

pitch

R - et Hub Thailand

BCG wsSous:=uuuUs:Lgu

. nsauﬁaﬁiqua:ﬁa“nmmﬁ BCG Ro:thuUs:gndlaiu
mswcuun Butlunsaunldsumseausulus:au
uunsduazmetuds:zina

= LKU:AUSSAO MSME AKaNHae

= 10uddB3anaunoidolsuinuna:Atunmw

= BIRIRUADILLANCIVS:HIVSSAD BCG ua:ssaonluld

msYamuasgu @V
%,

BCG

SUSTAINABLE
EEEEEEEEEEE

Taxonomy &HSU
MANISIOU

ddududHsums
wcuul MSME g BCG

WU UMK

é & , B8 E

Empathy Define Ideate Prototype Test




hangas“BCG asusnolkulnada”
meldlasumsiundaumsauiasussig
MSME e BCG

(BIO-CIRCULAR-GREENECONOMY)

aarP ¢yaol ‘

TAsvNIsUULAADUS:UUMSAVLaSUSSAD MSME doe BCG
(BIO-CIRCULAR-GREEN ECONOMY)

@ 5snuaU uas 1doun BCG Business Case Study

@ TlonnantvnisaanauasNIsou BCG

@ ranAa Circular Design (CIRCO-Netherlands)

@ EougnuinsuuesKdUsEaUNISAIEoD
Circular Design uas BCG 910 CIRCO Hub TH

su1 dun 31i.n. 2566

10an 9.30-16.30 u.

&in True Digital Park (West)
ws! ludAatGoe
(Weouaudn SME One ID) Sl o
aunsausu Sul-20 U.A. 66 dauniuwuLlau

9uDUSIria 70 NuU circohub.th@gmail.com




Thank You «saov

nazuFAnssuIkIn A

Saravanee@nxpo.or.th
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