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Biological
materials materiols S
e Mining/ma!evials\ -
Farming/ o
collection* manufacturing
A

Materials/parts manufacturer

b

Product manufacturer
.

Retail/service provider

Biochemical +

feedstock
Soil Recycle
restoration

N\
Biogas Q
I\

Anaerobic
digestion/
composting!

Bigsphere

Extraction of
biochemical
feedstock! 7

Energy recovery

@ :

Landfill

m i Leakage (to be minimised)

9 0 ellandviacArthur Foundation

AuN : climatepartner.com, shoalgroup.com
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Ecologicafootprint
18.2vs.12 billion
global hectares

Material footprint
70Gt/year (L0.5
t/cap) vs.8t/cap

Source: footprintnetwork.org

' 1400 billion

Carbonfootprint
46-55vs.18-25
Gt CQelyear

| Green water

.~ footprint

6700 billion
m3/year

Blue water
footprint
1000-1700vs.

11004500
billion m¥/ year

Gray water
footprint

m3/year
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Country Overshoot Days 2021

When would Earth Overshoot Day land if the world’s population lived like...

Joun ) recsouspt: | | |
Jul 4 | South Africa * J‘un 2 "o
Jun 30 | lran
EEEEEE = d
@\"D ooooooooo Source: National Foot prin and B apacity Accounts, 2021 Editio Global Foolprint Network
oV e diiieiaspe i %

Earth Overshoot Day
1970 - 2021

-----
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Top 3 3 GEPS XK e TH, @ SDGs’
CEOs3 x nd DKKwC

\"
H 13 = PwC|SDG Reporting Challenge 2018
o

Flgun 4 Company pﬂodﬂuﬂon ol tho SDGs

Q. Whuch SDGs have been identified as most relevan! ora pnonm

dimme f AN, QONn B
wlSlu

Source: PwC, SOG Reporting Challenge 2018 Base:Companies with priority S0Gs (362)

I

uSDG 8, 12, 13

CEOsp 4 1 k PHIECNI & IGES

company/ organization selected to focus

GCINJ) survey (Nn=—163)

(13 (Climate Change) 6396,
| I
[ 8 (Decent \Worlk/ &0<2s6 |
I Employrrment) I
112 (Consumption/ s1926 |
\ Production) /l

-een e o o o o o o o o o e e O e e O e o . .

3 (Good Healthrs 5026

VWwell-being)
7 (Emergy) 46 25
5 (Gender Equality) a4A4°235

impact on your company/orgs business

Ranking

2018

I, NG, 1 8 (Decent Work/Employment) |
I i 13 (Climate Change) I
\ No. 2 12 (Consumption/Production) I
No. 3 7 (Energy)
No. 4 3 (Good Health/Well-being)
No. 5 9O (Industry/Technological
InNnovation) 5 45
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Climate
Action
(SDG13)

Health
(SDX)
.\Health

' (SDGLY)

N /
\
\ /" 4
,
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2
% 2 ;
N\ /Inequali \ "
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o @ Al \ | =
B | 0
= "‘ ey l‘..“\ .‘I 1 ~ )
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N \ _—_\_/Peaceful and inclusive: 3
.--\(si\z) NN O\ L—

- f_l‘l ‘ .“' 1 _,§j_ _..-—I/I - \T” . 2
_ . (. ;th and employment g E
: y _\EducauOn
ESu$ta|ne e . (SD&)
Oceansconomlc I'O erresrial ecosystems - Infrastructure and industrialization

(SDG8)

OECENT WORK AND
ECONOIC GROWTH
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Towards a Green Economy:
Twin Challenge

Towards
) GREEN nomy

POMMways 10 SUSRAINGDIe Development
ana Poverty Erocicanon

A Syninesis for POBCY MOh ers

@ African countries
Asian countries

European countries
Latin American and Caribbean countries
North American countries

UNDP threshold for high human development

N

Al

World average biocapacity per &3

‘.. z ~ .. High human development
oo ® .29 within the Earth’s limits

) =)

| | |

0.2 04 06

United Nations Human Development Index

(’ 5] H‘E‘(bw{) Source: http//unep.org/greeneconomy/Portals/88/.../ger/GER_synthesis_en.pdf

Ecological Footprint (global hectares/capita)

J

(" T HKHT H)




,,élqm élx’!.\..,L'J— T IY. Y- E

Imx” “HEE ¢ TOKT e ¥ X KH T @ 3 “4):yKHhH/D MK C TG kD IABHE, vie RS ) T hOK

N\
\

|
\ Biological  »
N materials
~ -

Farming/
collection®
,/"'-‘--— -»»:__;‘\

/ /___,——"
/ S
/ / Biochemical

feedstock

/
/

Soil

. iosphere |
restoration Bigsphere |

Cascades

(o
Anaerobic \( (
digestion/ S\
composting'

Extraction of
biochemical
feedstock! 7

—3 Consumer,

)

Technical

\ materials /
~ -

Mining/materials
manufacturing

Product manufacturer

Voo

Retail/service provider

Collectlon
Energy recovery
Q ' Leakage (to be minimised)
Landfill

Source: Ellen MacArthur Foundation

More GDP with Fewer Resources

Resource Overuse

2015 2020 2025 2030 2035 2040 2045 2050

Additional GDP Growth I Resource Overuse

Aul: WBCSD, 2017

Additional GDP Growth

(billiontons) ($trillion)
60 m U 2573 wAsugAoHyubsussdosasionisiGivianoiAsugasuavolan 30
wWududs:unmu 45 JiwudatuHsaryansy lasldnsweansndooav 253

= HaveUssinAdA>wWwA1DHITULAN Usainalnoadiudosoi=udu 165
40 : 20
1.5
20 10
o

Close the loop Inflow and outflow
Circularity

Company/ BU/ site

% circular inflow total % circular outﬁow total
%% circularity inflow A x weight A % circularity outflow D x weight D
+ % circularity inflow B x weight B + 9% circutarity outflow E x weight £

- -
Total weight A+B+C Total weight D+E+F

Source: WBCSD

Material

Company/ BU/ product group level

e e

Product/ component/ material level

% circular outflow X

% recovery potential X x % actual recovery X
r iy -

Yo resco'\;"ery ::Stgntlal xX “% actual recovery X

% circular inflow X
“% renewable

or
%% non-virgin content

NO = no potential —> 0% or
or some potential —> X% or v

Water Energy

Yo water circularity “% renewable energy

formula to be confirmed e 90
oy

cular Transition

Optimize the loop

% critical matenial

Close the loop

% circular inflow

Value the loop
Indicators in
development and to be
added as soon as they
are confirmed

Indicators

% circular outflow
% water circularity
% renewable energy

Additional indicators to be
added as soon as they are
confirmed

Close Optimize Value

8/ 45
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Did you know? Resource use %er (apita *Seess) \eser \l"l/
Azerbaijan
Tanzania ] Mozambique Val'lesg 0 a y ya TR TATTIT OOOOO OOOOO d
Afghamstan Myanma’. Armema. . T Ffertholyneﬂa fa(tor Of 24 ’Jﬂ'l_l'iua‘iﬂ AN E S LgAUIN @) au
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ol N, ‘ Suiine . 0 hoim'wpw @it el ——
Turkmemstan. Nﬂheﬂa"ds Lot @ paisin ) ot 000 _— W
G Ge'"“" 0 coo ¢ Neoure e Nt
Vanuatu Kazakhstan Venezuela T .Georgla A 0933 Ay |,' | '
b Paraguay Swnzedand Soegd QT ® ® ¢/ @il () Envronment Programme
faso SwaZIIand Burundi Cc:\ C T T C:\ 1 @
(ongo Guinea 9 ? D - 1
Djbout Naml la Nt : lT,TIEI 2.3kg/$, lmummlfﬂﬂuﬂﬁﬂn 3.1kg/$ e s
Albania Belarus

iod . Pifﬁ%a b | 55 f s a2 ln vl
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nn adand_ Afiea
Vethn () 9°‘ '.
Lebanon‘
Ne I. .Afgenuna .
' Jamanca Sudan Rep”b"‘.Ham

. Dy it COtedlvoure
% Mall
‘ Camemon
“q .
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!: 2533
. Mol : b S5 global gEonomy
Bahamas ,
7)
1

Solomon
9 Togo . K15 o

. Bosnia and Bhutan
' Herzeqovina Ju
Malawi
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Samoa. Bulgana

AuiiAe
Maurtania Uksaie (entral
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Somalia

Guatemala Sovika Mauriius Thalland ' hana uaalnide
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SDGs Developrment Strateg v
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| 30 1,81, 2558

C0P21 11 NY
. 10:25% BAU G200

f(@) PARIs2015 A |
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1 W.8.2564
COP26 1 Glasgow
NDCs 40%1 @2030
C Neutrality @2050
Net Zero C @2065
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Sufficiency for Sustainability

' Gs - Sufficiency Economy Philosophy for Sustainable Development Goals

(/ »‘

His Majesty the La
King Bhumibol

Adulyadej (Rama ]

Philosophy of Sufficiency Economy

The Middle Path

Moderation

Reasonableness

37 Naek:
2Q'

471\ K

(know, prudence, care)

Knowledge condition Integrity condition

(honesty, diligent, conscious,
sharing perseverance)

Lead

life / economy / social / environment

progress in balance,
stable and sustainable way

Hh3 K G LT ok QbCLPE6 580

e LT FAATLIL ADTNILIOS 4.0

Prosperity, Security, Sustainability

INnnovative/valuce-basced Industry
i h Incorme Coountry
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BCG Model :

Circular economy
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ioeconomy
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Green economy (‘€K dMeutrality )
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(Innovation)
ud(NSSu

VAN

gannw
(Productivity)

BCG Model tTlua1seitvivadné (wmuil 2564-2570)
BCG Model : TutaatAsughogmsweutnigvou ’
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Bioprocess ;
{Bimmry / Omics /5aothn W
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gy e (BowaEMW
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yaigu

Weun
story-telling
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ioeconomy Circular economy
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wainnlaouirswazitrananisautadaw Circular economy szaudszine
Vision / Monitoring framework / Key focused sectors

CE champions

73 High impact @14 CE
VadLanoib

1%Ylufuﬂ?ﬁl8fﬂaﬂa€lﬂ dansulasanisi
ﬁT‘Nﬂ’“I‘JL‘]JaEJuLL]JENT‘ﬂ‘LI Value chain 134

viw CE

LE AfiTandaasud@aunuindacrau

PPP plastics
= o o eoal
na"lnmunauu‘rsqnmmwaﬂ‘suwﬁ

Closed loop business

siuwuu CE tTuae&1vnssuiidi
impact &wv

n151U5u value chain

aitsuanisdFunguuna/
uessIutinii e6qu CE

2 & uuw /1 champion

tanziu +|PMU Cgoai.

CE Platforms
Wealn Solution platform WA e
Naueg 9 ARATNAR L

TUHLAL
au

o = v
R RE N R PN PU e Tal R I T IR I = FILTR AL LY
. P a o
‘lﬂq CE AILANNZRNNUAINUADINITVDI
HIRUWNGUEAIS 9

sdsznauns

Circular design platform

CE accelerator platform

ooo

Match-making, show case,
support portal

v wilsznawu AsTA&IUAsaLlaau
siluwuugsaadilu CE

v dilsznaugisasiaunaawasu
Nnrinvinhniiludgrnang

3 aruuwm /1 platform

PMU C V system research

CE R&D

RILFINNTIVY LIS WRI U IWIANTIN

Y o e . A I 2
®I13471WIAEY cross cutting FuIaanvinlig
tAanstdasunlasnsgianlunslinswonns

einaluladdnivgay lna

UnJ3del
(I | gﬁu‘ﬁ’aga Material flow wavUszinea
1 Agricultural waste management and

database

v adAAmIUT u.a.,,n"nswﬁuu'\
Solution 61 CE Muviung s
AuUSUnuadlseLneG

<100 ahuun /1 flagship

PMU C

CE citizen

FIIAULAZNEIR CE

wauﬁﬁﬂ?%ﬁ‘L%imUUﬂﬁ‘iﬁﬂH’l /
El@'l“?lﬂ‘]:l’ﬁ L‘NEIET‘J’WJ Nn. ez active
citizen LWEIEQ’%‘]JEQ’TL% CE

UnAns AnSau dszzinau
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Social Lab.

cooo

N33 ABLTIRan
v isgnaunissulivii éu CE

v Active citizen nwzinTaszuu
LASEHSAAUULIaU

PMU B, 22

CE Enabling Factors
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CE citizen
Build CE mindset and market

ny H H e

CE course for General Education (University Level)
Circular lifestyle for the 21 century

1.

Nature Appreciation

= Close to nature

= Calculating ecosystem service values

= Conservation of nature

. Environmental Emergency

= Crisis on resources
= Climate emergency

= Carbon/Env. footprint

3. Life cycle thinking & CE business model
* Creative design thinking

= Circular living project presentations

Circular society

Circular business model
Combating plastic wastes
Capture of eco-products

3
4, Lifestyle & Awareness for CE\ Q‘g\\\S
O

Circular lifestyle
Calling for actions f)'))

[k Thmkm&

umu

Q;(_S

5

(problem-based learning + Field study)
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CE for Higher Education: focus on General Education

Train the Trainers (online)
#1: 56 persons (15 univ.)
#2: 100 persons (31 univ.)
E n.c:’-:s:umu'ajmmsirjaa;s‘u&-:«.—agé.«,mn’:«bﬁ1u:nsu;ﬁ:-qul’)uu
lusredn INEIOMUIUIAQ
msugnoﬂuunﬂufunmssun 2l

cular Lifestyle for lhve 29 Camlury)
w8 l’"”@mﬁ- S
FuSrén 0 wipsEu A3 0N 0500,

@ Teaching Manual; CE Gened @) o, TH20 Ehe Trainers:

Persons (12 org.—+ 27 uniwv.)

GE-CE Talk: 145 persons

PR Video CI|p Book CE GenEd

vad 95y .
wiasuTan¥asuldas Circular
Economy V.02
wisasuws dwiu lgasamiiu




S6Ws (TEl F| (B@EGo® Y 6 WRE t LY S S

: daalnnfg?algﬁ::l:ﬁnnssu QQ Ku1ﬂua18n1\)?u-0 25 70 ° a\)nunmran‘]a
Thailand's . trsadmssphs

[ ILAR 2T ]
ARRNRNIAN AR

Transformation msu;mo 9 IFSUgaYaAgo R

- §) - - AL LIR AR RAR 2] )
i g aulnalasunmiswauun

nanduaudlomalumsens:duanu:

PRI aulnennauldguagadmstiieows

N
E-IS'I\)UEIF\'I Ni} adiGudnenw ng'luua\)lnﬂfu aﬂlla uSanSU':::'::.:::::':..::::.':. S Mo

L L R LT E )

=
wanlou 7 Sodoeu i el
Us‘lnn-lua g: ﬂ’]U\)ﬂ\')ﬂ:)']UEJ\)E]U { 1l T e e e I
- “lll

"
duzviInadon mnmswﬁuna.u;msﬂmumﬁnumwg\a TOLSIERINLI RO R eRaRRILS

LAARL AL L RN L LR R L]
PRARARRANRRA AN RRA AR

MsIdodumonsAand1 iBusss RELIBEIORIEEIORINPIEEIIRIIPRIS 9 : .
| e nnlnnnn:unuv:nnnu : n’la\)ﬂuausan‘a\)

BERARERA AR RAR I RARR AR

_ R s:uulnAcoubngirsuaivadeliy ot g
112991V JKaNAN1S d0igBumsA Msaonu ia:uginssy Wheiiisiabe

i aunglaussnuhOudnulangaly
FAAG  Ashbie
havt L]

s M hoisonudanmi 200A400RUAUCRIMSIaNIAINNU

“" ,

Kan
UsSseyuov
IASUIND
WOIWYYD

nusna

Resilience

| L ° . ' o suumsAnua:ianmeTdunasyu imoanikansaty
40U SN C"De/o mswaala UﬂﬂﬂﬂﬂJ’\UMU &

o G Q) o
K.C. ; wsausudanu

IINUV\‘I-CUU‘IH meingwonsumshdaishndusansmn s’
i 2566 -2570 OSSNSO e ﬂ'lSlUdUUIIUa\)UO\)raﬂQF\?KU

& RRRARNES

¢ hasibier
msUdoeuaiua:inyiauns:anaadoeay T nsBauiadasoaoiupudadomsivausugtina

(LB LYY

bt Unmwﬁau?um ,uuaﬁumxuaauuUa\)amwnummn
nalsasuaiulu

Y 1KUY

@ nswaun
2808vEU
(SDGs) SIS MSUSHSTaMSUQVSIBaKkelU US:AnEN MW

ALy IO B DTOPENARRL O i




13 KUY
iiiowanlauus:nd

Ussqmsmsavnuiadadad

MSIWNgia:auAWYaA30

pumskaqeueudilin
- -
fidtyuaolan

6

mstiovineonituAmn MW
ERTET

Ingastiainuasiussy
Jamgy

A\

Os8ss [iLEx 7

OWS6Ws T | @ 6oy 6 WRLGE Y-

nUvanw 4 Answeuun

SMES Aidundo Anenwgd oduld
9 4 liufinaijanaoase:

guénawc‘ﬁﬁana:

nd

AYWENDUILSUI:
AYWIAUASODMVADAL

IASUaRRKIUREU
ta:dbAuASUaUch

-

i | MabaunTaussau:gy

Msa0nWIdeNMNAESSSUHA
laxmsiuagunavaningianme

sssuBalla: R TR—
3000 OE;E)U mAsynuale Dus:ansnw
toubngusaeu

KyaKkulgn 1 [neitu
AudaumInuas nazinug

@ 10Kue

€5 IWUYaAwovauANINUAS
nazinuasnyssy

"

-
.,

“un®

TZinalulagna:usanssu Q
nuuyvit Wosns:au .
nisWwaana:iwuyann

o
2]

&0IaSUNISYYIYCTOUDL
aanaduAlinuasyaAgo e

GDP auiinuasidula 4.5% coU uarwwagdquumuoss’jbﬂuna:

10ubasnudvinadau

©

2 wasunTasvasivwugiunazs:uu
N~ = o WouLns:uUUSKIsSamstn

USKISYQNISY2LNIAINGAS

3 IWUANENIWIIA:UNUINYDY

dvlasuaananaivla:
aanaooulad

WUs:naunIsINuas

eaduaqusqus:ﬂuﬁUna:
SusuSankAvuusulus:GUE IWUTU 35%

UnasgIuduAinuas

nagn

wayinmswaanaa
na:WuyaAIwanaa

dviasuinuasnsikofriaul|
lasSnuIWURINBASNSSUY

wayungnudayananisid
Us:lssUdoyanisinuas

WQUUNS:UUMSYQMISIND
ANULIUAYMYAIUDTIKIS

gns:audanduaiuisn
yavinuans

wauuinalniwaidoulev
MACILY YoONIAINBAS L

I ALlriiINNO & T oppNRl. O

KUJQKU18N 10 [nediAst
nHa:avAUuAISUDUCN

@ 10KuY

IWULAAIDINIASUINDKUUIDYU
na:NsBNSweINsogvoUS:anSN W
yaA GDP D1NIASUINDKUUIDYU
wudu Tjdoun31 1%

Q

ans®

L

waunadiKnssy
1a:USNIS anukan
IASUINOKYUDgUNas
FoAumsuaud

aswsgla

nasinuasns

2. 2usny Wuwy na:tsus:Tosd
NSWeINSSSSUBIa2810gvauU
Aulaussau=avinadouagiu 4 SuduisnuavaNTuU
wicuuninalulag
naznalnaduauu

IASBTNYKYUISYU
na:avauAsuaud

3 asvodvaunisuaudinazgodu
S’ . -
dadounisiBwavoiunaninuiuduluidasnsi 10%
Jsunnuyg=ciokoaaav 10%

. nagns

TRyusu Rovau

1IASUTNYKYUIDgUNAa:
FoauAlsuou

Wuwna:wu

Us:ansnw
2N nsfdnswenns

2gvyItyaala
Usuwnanssu
11g@dng3alkuagvgodu

B (o



Qﬁ

F OWS6Ws OTH 7| B@E G608 Y 6 WREd tY:0 62 ¢

ﬁhAmQEm%#@ﬁé@Al A6 anR oG

| NEMNEQ

erUeUuU
ﬁﬂ@mMaM&ﬁa
hi /g ORI EAMd Ao
yA@GW@ﬁé3447
6]t 0T ER] T RNERT KKJgNT Neeh ©Kn
7 N

_— =

i
I Kni EKT KK jgNINIJqNEJh[
nugmmmﬁmmmmwﬁﬂmwmm{mMWDau”w

-_

-_

ﬁi@m@mmmmmw&@a@:ﬁmwﬁm@@mm'

VDanaAFEARER s CURBT0any @é &ao¢
6]t NLAKEJ BIrjO knlj EONGOKNDI T
T nl g ARialdr@én rg0oa @ daeMd & £AE & 6 &IAG

| K Nasd T @ $MmprJNHéijm5|




