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How many Earths does it take to support humanity?2

x5 1 ® Business as usual
Earth Overshoot Day:
June 28, 2030

20 4
T 15 . )
w Ecological Footprint
g
<
e D e e e e e e e e e e e e e e e e e :
X @ Carbon emissions reduced 30% I
§ Earth Overshoot Day: :
< 051 September 16,2030 |
I
[
|
0.0 g - v - - . 3
1960 1970 1980 1990 2000 2010 2020 2030
Year

i - https://www.footprintnetwork.org
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The World is Not Enough stz

1t of earths/its resources needed if the world’s population lived like the following countries

United States 25 | D D D e s.0
Australia il | e e 41
Russia w IR D D N 32
Germany T | I N 3.0
Switzerland £ [N D N 2.8
Japan o N N . 28
United Kingdom EiZ NG N . 2.7
France [ Il I D N 2.7
icaly [ 0 [N N . 2.7
portugal N (IR N N 25

e N
spain 2= IG5
china I [N N 2.2
Brazil k3 I 1.7

india wim NN 0.7
world 5 NG 175

ﬁuﬂ : Janez P and Antonia G, 2019
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Take Process Produce Provide Societal Needs

Resources

End-of-use

T
1
Total 0 Emitted
resoudrces 14.6 Gt
entering Housine
the global 38.8 Gt
economy
100.6 Gt JAS P
| MINERALS
| COMMUNICATION Dispersed
: 50.8 Gt 5.6 Gt 22.4 Gt
|
| =
| MOBILITY
|
| 8.7 Gt
|
| &
I Net added
| HEALTHCARE to stock
: . . 9.3 Gt SEOfCt
| A 1
l r SERVICES
| FOSSIL FUELS A
| 10.0 Gt -5
15.1 Gt
| Mining waste 7.4 Gt I
| c‘l:r |
| Unregistered waste &.4 Gt |
| CONSUMABLES ‘ L
| 6.9 Gt | z?:i:l Gt
| = Wasted " |
| @ 32.6 Gt Landfilled 11.2 Gt |
| BIOMASS 6 . ‘
| TR .
| Cycled 24.6 Gt Cycled
| resources 3 21.3 Gt Recycled 8.4 gt » [| esouUrces
| 3.6 Gt 8.6 Gt
0000 < < < < < < < < <
v v o = 2 A o o = o o I s a & o IR o v v
RECOVERED RECYCLED BN UATWUINH U LLam‘uayjas[,uU b&oo ‘UGlIUilI']m‘IA‘J‘WEJ']ﬂiﬂEleG]’N 9 V]Qﬂﬁﬂﬁ (Extracted Resources) yhlanset Andudiuiu &l NURATUAU LLa%ﬁJVliWEJ']ﬂiVIVLﬂf\]’m
R S nera V] * Recycling/Reclamation = a o Y o a o Y o a1 a P o a v @ v v v o
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- Biogasification
* Component recovery

+* Composting
+ Regeneration

i : PACE, 2020

Ll u £
P
v o

uagdslduansdoyaiiAndunievdsnisléninens End - of - use) Bnde Wiall uonfutandafuszasem (Long - Term Stock) l#sIu e Fudusu uiinaudi
glHly om Erusy wideusinaign’ me Wuduiuied Sdludiuvesnnfausiongdu (Short - Lived Products) ignusTaaluduussiiudwauldon Wesondiulg
Huveadedinszanslugdaunndenlngliaunsaindy (Unrecoverable Wastes) Ingaguuda simssiuunag me.s fudrusuduveads (Waste) fsuiaunadanilve
o fudusfy Wureadeiignilsnau (Landfilled) 1w (ncinerated) @elunsviwwmiles (Mining Waste) vi3egapme (Lost) uaiiSinanfissiosas <o Aigniilulésluda



©)6)

Tupnuduass imsugisvedlangnimuneg neluveuwnduinfa Jee19dndu
foIa15aLendIu (Decouple) Tudunisimuinazrn1stonsneans laglun1sussiiiu
msldnsnensveslanazlduuameilussuu (A Systems Approach) sumsiiidussansam

n3ldninens (Resource Efficiency) kazanuaiiy (Pollution Reduction)

WHUNIT © — b LUUERUANLIINMSENTIAINTFUsANIAesseaUlanve WEF Usedt lbdom

Global Risks 2020: An Unsettled World <

Long-Term Risk Outlook

Top 10 risks by likelihood and impact over
the next 10 years

Multistakeholders Global Shapers
Likelihood mmmm)  Impact Likelihood mmm)  Impact
_—

B Extreme weather B Climate action failure W Extreme weather I Biodiversity loss

Weapons of mass .
Climate action failure Biodiversity loss Climate action failure
H R destruction u v u :
W Natural disaster B Biodiversity loss M Climate action failure M Water crises
- y § Human-made
I Biodiversity loss W Extreme weather B Natural disasters B ironmental disasters
Human-made Human-made

B . vironmental disasters B Water crises B onmental disasters B Extreme weather
Information infrastructure . Weapons of mass

W Data fraud or theft | | breakdcin W \Water crises | | destruction

Bl Cyberattacks B Natural disasters M Data fraud or theft W Natural disasters

B Water crises W cyberattacks W Involuntary migration M Food crises

B Gilobal governance failure | ] Human-made W Social instability B Infectious diseases$
ervironmental disasters

M Assetbubble M Infectious diseases b W Cyberattacks B Cyberattacks

M Economic M Ervionmental M Geopolttical M Societal Wl Technolegical i bl ik 020/ch siks-landscape/

ﬁm : World Economic Forum, 2020

BHUAINT & — o UENNITNITLENAIAINAUDE19TALIU (Decoupling)
Concept of decoupling

Human
well-being

RESSOURCE DECOUPLING

Economic
activity (GDP)

Resource
use

P e cesscsasesssssasasess ........u..........’

TIME

Environmental
impact

fan - UNEP, 2011
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B Linear supply chain
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| R L ! J 1
*Material supply 2= Design and manufacturing = Distribution and <2 End -of-first

LG life
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+.*' CIRCULAR ECONOMY
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RESOURCES INYESTED RECP : Resource Efficient and Cleaner Production

IN PRODUCTION
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a
YU : n. https://www.unido.org/our-focus-cross-cutting-services/circular-economy
% . UNIDO, 2017

WHUAINT I - o 151NN TNLUIYUYDIDAAIMNTTUEUEUALUTEUULATYFAIVULAY
WAZSEUULATYEN VUL I

r -
E"p:“t:‘m"" Conventional
. Resource
Flow
. Resource
Flow in CE L P
Manufacture
Raw
materials \ /
Refurbish/ /\ A

Remanufacture E

ac [> ﬁ

Product

Dosion p:;gﬂ Resale / Reuse  Maintenance Use Sharing / PaaS

g ing / Refyrbish v v (Products as a service)
T4 ;\ \
Y
Secondary  Second ‘: /\HJI
M Raw | Raw Closed Loop " for
Another atc.ena, Material Recycle w euse for Another
Loop By-Product  sypplier o®e different Loop
. LY X purpose L
& & % %
o— Collection 2,
Material Recycle & jastes
Energy Recovery astes

a1 - METI, 2020



9]

99 dudaaldussnusnuiunIn A1sNTuYesulun AN TIUEAITIAEITDITUNTLUIUNIT
Uwandausinduinldlvad msiiuturesgsiantduinnssunaznisuimsiuguuulug 9
' o a 1Y) a a P < P a a
drulududwindey ssuuAsegianyuIsudotlusuinieniised@nsain
Tumsdanswansevudisauiifinanuanme mildesasiy ussmadsuulamesaningieine

a

Faazdenafdoaninuindenuazsruuiing svuuiasygianyuilsuasinlinisldingdv
NNUMEISTIUIR (Primary Raw Materials) anad LUNMSLAAUTEANE M8 SHANERMINSINYAT
wagyinlinansznunIBUeniTIay (Negative Externality) 19 maﬂiwwiasqmuﬁLﬁmmﬂmmw
1NLSAUPAAMNTTUANAT NMISANTUNITIUNANNITVRUATEIAIMYWABUATYI N Ud e
fmiFounsrananasannuanetade wu mahiandusnldlmi suwuunisuinisiinisltian
wazfinszuiunsnantosas msléanuaznszuiunsudnivssndandanunazasnansiy
nslEndsnunaunuunudomnameada nstharsandsiidanduunldslunszuiunis
wu Tuglsunuinisdngiasugiavguiewitvinisuasefingnisueulaeenlenanaosay ex
0T 1. wees (.. 2013) uaranifindudulszanudosas cm 1l 1.6 oewa (7.6, 2050)
lugumswdnniainens nsuszgndldnannisiasegianyuideuluszuunmsihnivazdaeasy
Tansevmnsndfygnasndulugiu linaneiduves wazdadunaiiununimvesiu dawaly
yaAvasfinuLiintu sauedszuunisldifuiiiauaunanarBanguuiniu venaini
naindnmaiassgiavgudsunildfunsianisermavieiis Suinlinisliledansed
anasfiafosas <o WUNISAUANMLALAAVINNETILYIRLALARWAE

dmiuluseiugsie ssuuimsugovyuisuasinndsussleviuazlonialmsi
dwsudusenaunis Iag Ellen MacArthur Foundation laiasu « lenadfysieniagsia
fiAmnmIUszendld stuumswgRiamuiou 18R o) Tomalumsvindils v) Temasuaasiung
wazaudanguinugumuiiifisty o) lonaananudesnisiiddelunagsfiauinig
Tuguuulnl war @ lemalunsveneanuduiusiungugnailvil Meuulindssuuesugi e uieu
wdwalviuitnannsnandunufauasiaueailuiiioliasuadlsfdiuiu venand

nsunasegianyulsunUszandldlugsia Sududensulseiulafuwuldunfvesussm

v
a =< a

Tuauran INFUNUAGAIAY AMUTUAIAIURUNIUTILANTY N158%lggUMIUTIRT 1N
Y saa I3 o ]
LazNENYaIRvat09AnsluN1THAILIBE19g98Y

a v

aelémdnnisves Circular Economy leuiemldimgautiesaarliansleida
untu ardsmalviduuianananiedisufufunuiiuusany Jadunsfiuanuinneu
vosuiTmmelfanunsaimesefiinauAsuaegunnd Snismudesmsuimstal 4 7
dtudsnsasdemanulyaliuaninmuuaziUssnauns wu sudnladafndfnurmuds

Yol TNLarUNENANAUNEINTITU (Reversed Logistics) $1umunIsaaatazinanwasu



R
a A oA a o ¢ A v a 3 vy o
ﬂquiﬂqiLW@%'ﬁﬁﬁﬂaqa‘Namﬂm% ‘VﬁaﬁjL%‘EJ’NH@IUH’]‘U’]W]%N@G}%’] LLazmiQﬂmﬂia"ﬁamL“w

wanstomt \Dudu Feuszneunsilivssloninnlomamaniilunafivmnsaugeudanuildizeu
Tunsudsdundrfusznounissedu uenand iswsamuideuduiundsguuugsialml
uazlendlumsynlagndn nanfe msviumnnskandudilggsiauinnsaat damsigidudn
Snunziasdieatseruduiusfuiuiussigndussdwmasioesluszezem anmsfiose
Uszanuany MsUngesne nsuinsteulsurdndneinaene1en1sidau meanusuiayeu
yosdnnasieniiadnaneuaziesads ogslsfiniu mndwnansieadiinaiauiuiinvey
Tunmsdamedadariuazuinislansiurmnudesnisvesgndn AgevdwmalignAninauiianels
wazfinrmednfnfdeduduazuinis SsdsmaliiAnnanouunuluguvesiiuuigsianium
i Tuaviamglsunuin mssiduanasmseng 9 sursegianyudsugunseonuuuiiduiiag
sodawindon wansinnsveadueisiiuszdvanin aztelifuszneunsluanamglsy
UsgvdaaldineAnduyadie voo udugls vioUssnasesas < vosyarnsteueysssnd

v
a N N

dnedsnsann1sudassfaisaunszanlauszuiusesas b - « Aol

oo A79819NINAULATEFAIVYUIBUUAUsEIMA

[
1 YR

nstudeuAsEgRavyuIsuTatUIUsEmATlan IAuwand1aiunsluges

gnsenans UlU1e LUIINIAiiumg wagsgauauinvid Ui o - o) uidanlngiudn

Uszimaniianudiniluniswauiasegionguilouasidaiudi wwsvgianyguilsude
.:4 1 9 a | & A 9 v o v w 2 Yo

madenlminsiamiasvgialsemaluganudidulnenmstdvianudidgyiunisdentdian

n1seenkuuNdniue n1slduinnssunazinalulad lunseuiun1siineItewasni99stin

vaenanduel ieliinnslanineinsegraliuseansaingsgn dundnisusiAanveds

<

LAYUANY AABATIINTLUIUNISYDIAUAILALUINT tneUse A UuLUIN1SsUasULUAY

Y

TWgaswghavyuden Town anamelsy guu s

nauUsswmAsua gLy

annnglsuiinasanidunisaiuuuide Circular Economy Taginalulad
waz uinnssusndielunsdfingarivesminens mstmdanumyudousnld amsesnuuy
wansarnduiasiudundon msafsszuudielrinmirianilildoud el we. vees

AMZN3118N158L5U (European Commission) laiansauvuuwanmislunisunly Ingladiaue



wo
WHUNNT I - a0 Vision ¥3BLUINNMIANTUNUAULATYFAIMYUIBUVBIUTENARNA 9

R wWiuAa Wunaud
« World CE Forum 2020 2020: 70% of + daumstdugthéu CE
construction waste « World CE Forum 2017
* Zero waste Canada « 2025: halve landfill & « SITRA @du
» Active CE platforms 100% of plastics + 3R, high recycling rate
I [ * ravwcun CE Vision
i
» nprwe CE 2008
= + CE Pilot aunafinlu
an§§au{sm” Suzhou New District
« Sustainability and wisasuaud
Circular Economy 50% reduction in the
Su_mrmt iy 1easul s use of primary raw I
* Private & local injtiatives » nprneslena 1996 - materials by 2030 unaide
» German Resource + CE Roadmap for
Efficiency Programme plastic (2020)
2012

131 : M3Uszaavesdtinauanuleuensaauding Inermans ITeuaruinnssuiani (@03%.)

WWIAA “Industry 2020 in the Circular Economy” &4AsaunaulAe iuaum snEsvesenamnssy
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o. AuMIHARtUAARRmMNTIN AnnTINNENsYlsUldeentedsdulignanvingsy
TunAn1swandesoonuuunaniag (Product Design) fidresenisuusguuazindululdlng
sufseaiivegnslinuvewdniasisng Taglusuian azifinderimuaieaiunsesnuuy
NART 9L T9TeATegRa (Eco — Design) dlilifisauAiudosnaiiuusyavsnmiunsUsevdn
sty mnuArBeSusiTesAgRamnTIIRdasEnsatnd Ll waslaruamuy
Tunsldaugs
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TannTu 1wy nsauwuiaueainwdsau (Energy Labeling) LLazLéqaaﬂﬂgszLﬁamﬁmﬁ’u
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Tuszimaaundnananglsvanyiuiunisléimalulad mswasunvasveylndundsauy
(Residual Waste Treatment Technology) TlAuaus iy wiouluiumsnseiulvilsswmeaundn
Fosfuugssslounmsianmsueslaenndesiuuloueuassruunsiansvegmuildinsmnas
saufu Tngannmglsuiiidminefagifinuseansamnisslafavezainniandaudeulnlsd
Yovow b wavanuziiAnanussysaeTlvldfesay ae saontuaniiuiidnifureslivdefion
$ovar @0 NUznIARIIFeuavAlElAN1ETLT WA, o (A.A. 2030)
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Wil annnglsulavinnsusenieuau Circular Economy Package Fuluieunnsay
W.A. b&oo NYIAUTEAIAVDIUKUAING1IABNTTINNENIUlTLATYTAVRsanaglsy
g sBuanniu dunssnifiums Crrcular Economy Action Plan Taeflaguusmdisnanilae sy
laun gnsAansdnniswanadin EU Strategy for Plastics in the Circular Economy ﬁﬂiamqu
Fsamamglsy Aiyaudsuuamisesniuy msldaes wasmainaldidnasmemdnsasinanain
Tnosjsindunisliussafusinarafndosamisntunlddnlaiommanielud we. bewn
uananil gaiimsdavinseunisinaunanisaiunisiasygiavyuiey lussavannmelsy
uazUspnAandn Sasznoudeduidialuusazaiadin wu mawdn n1suilaa n1sdans
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dmfunisussiliuyadiannasegianyuiew yaddieaay uuaeisines (Ellen
MacArthur Foundation) T#Uszanainssaitinannnstiuuiaeaswgi v ulsusnussgndly
Tuglsd Tu e @191 laun n1sneadne 813 waen1svuds luguvesiviiilseuiiisuseninansal
fifimsimnAn Circular Economy sndsegndldunsdlmssiiugsislusuuuutnd feasdiuldin
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COMPARISONS OF POTENTIAL DEVELOPMENT PATHS Current development scenario @ Circular scenario
EU-27, indexed (2012 = 100)
HOUSEHOLD DISPOSABLE INCOME GDP DIRECT USER CASH-OUT COSTS'
144
18 i ns 17
107 | 104 m
90
&l 74
I Sg
2030 2050 2030 2050 2030 2050
SOCIETAL COSTS"? €02 EMISSIONS' PRIMARY MATERIAL CONSUMPTION"?*
85
69 78
67 57 68 59
52
47
34 e
2030 2050 2030 2050 2030 2050

1 Numbers only cover mobility, food, and built environment. 2 Including cash-out costs (e.g. health costs, governance, infrastructure) and
externalities (e.g. congestion, CO2, productivity losses). 3 Including virgin automotive and construction material, virgin synthetic fertiliser,
pesticides, agriculture land and water use, car and heating fuel, land for residential and office buildings and non-renewable electricity.

i1 : 57897 Growth Within: A Circular Economy Vision for a Competitive Europe (Ellen
MacArthur Foundation, 2015)
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Basic Environment Act (1993) Basic Environment Plan(1994)
|
The Basic Act for Establishing a Sound Material-Cycle Society (2000)

The Fundamental Plan for Establishing a Sound Material-Cycle Society(2003)

~ Ensure material cycle in society
» Control consumption of natural resource
» Reduce environmental burden

<Proper treatment of waste> [ 1 <Promotion of recycling>
Waste Management and Public Cleansing Act on the Promotion of Effective Utilization of
Act (1970) Resources (1993)

1. Reduction of Waste generation

2. Proper waste treatment (including recycle)

3. Regulation for the establishment of waste
treatment facilities

4. Regulation for waste treatment operators

5. Establishment of waste treatment standard, etc.

< Regulations* according to the Characteristics of Respective Items >

Containers Home Small Home

Food Construction Automobile )
and Packaging | Appliance . . : Appliance
Recycling Recycling Act Recycling Act Recycling Act

Act(2001) (2002) (2005)

Recycling of reusable resources

Development of easy-to-recycle structures and materials
Labeling for sorted waste collection

Promotion of the effective utilization of by-products

g ) ) [

Recycling Act Recycling
(1997) Act(2001) (2013)

Green Purchasing Act(2001) : Promote the procurement of recycled products by the government
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M Total amounts of waste generated

Enactment of the BasicAct

0,000 tons) —.—"l-I:IE‘L:IELIFLELE_XJaSlE for Establishing +M_-Lilil£lpal \._':rESLR‘EJ;;q_;.:;.g tons)

50,000 a Sound Material-Cycle Society 7.000

\

45,000+
000] 42,168
40604 -16.000
— /9.474 39,381 3859 3511

| 5,000
TR gy 4394 31227 0%
Enactment of the Waste :

30,000+ Management Act / 4‘536 4.539 14000
25,000+

20,000 Bubble economy e

period

15,000 42,000
10.0001 891 Rg?&fi,?ﬁ?,g?ﬂ,‘ Establishment of a sound materialcycle society

Pollution problems and living environment protection
Public health improvement
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2011
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A circular perspective can help many industries cut costs and
improve performance.

@ High profit potential @ Medium profit potential Low profit potential

Economic activities Regenerate Share Optimize Loop Virtualize Exchange

Information and communication services,
media, and telecommunications

Scientific R&D; other professional, scientific, and technical activities
Education

Human-health and social-work activities

Administrative and support services

)irls, enterlainment, and recreation

Financial and insurance activities

Legal and accounting, head-office consulting, and architecture
Distributive trades (including wholesale and retail trade) @
Manufacture of wood and béper products; printing - .
Public administration and defense; compulsorif_s_é"cid security

Real-estate activities

Manulacture of textiles, apparel, leather, and related products &
Construction

Manufacture of transport aquipment

Manufacture of fumiture @
Waler supply, waste, and remediation &

Manufacture of electrical equipment; computer, electronic,
and optical products

Manufacture of machinery and equipment

Manufacture of rubber, plastics, and basic and fabricated
metal products ®

Transportation and storage

Agriculture, forestry, and fishing @
Mﬁdfaclure of food‘ beverages, and tébacoo products ®
Mining and quarrying

Electricity, gas, steam, and air-conditioning supply ®
Manufacture of coke, refined petroleum, and chemicals products

Manufacture of pharmaceuticals, medicinal chemicals,
and bolanicals

Accommodation and food-service activities ® [ ]

flan : McKinsey & Company, 2016
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Aggregating flows and providing necessary scale can yield
high-performing value recovery.

i estimate Low estimate
Level of aggregation -4 Hoh -
Basic Advanced Full
Discarded PET'
bottles, profit
on PET production,
S/metric ton
Waste tires,
SOCIOBRCONOIMC
benefit generated,
$/metric ton® 15
10,
Metal recovery Tire-derived fusl Crumbing
through burning
Electronic waste,” 5,420
value extracted, 4850
£/metric ton

Backyard metal Best-in-class Best-in-class
recovery (China) hydrometallurgical smalting

'Polyethylene terephthalate.

*Assumes no additional sorting.

3Collected as part of mived waste.

‘Bottles separated at source and collected as single stream.

sSouth Africa, steady state. Exchange rate: $1 = 10 South African rand (average 2013-15); socioeconomic benefit includes
operating profit, wages, interest and rent, taxes, R&D investment, social uplift and education spending, and is net of public
investment (fees levied).

“Copper recovery from mobile-phone boards.

Source: Plastics News; Umicore; United Nations University/Step Initiative; WRAP

i - McKinsey & Company, 2016
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= Convertor 2,604 519
= Recycler 239 38
N : 240 579

Total Frabricator
3,711 Product Trader 235 9w
Company = Compounder 94 R
299 51

= Other

n. lassadefuszneumnanadinlneduunauuseianianis U w.e. beoo

Hraanaadiusinaafnduunaugiinig
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(92 us¥m)

AzUAN : 1.24%

FOOTWEARS PLAsTICS PRODUCT

Packaging

1,126 U3t
US9 14.17 wiluAu

Housewares

305 uiEm
W3 3.26 wﬁunu

NAUAAINNTTUNTINNIUUTENEEA 3 Suduusn

Construction

179 U3em
WS 2.03 WiluAu

NAUNTZUIUMSHAANTIWIUUTENG IR 3 duduusn

Profile Extrusion

266 Uit
W399 3.20 uﬂuﬁ‘u

E&E APPLIANCES
* 188,936.7 MB (24.3%)
* BB9.5KTA (15.7%)

UTO PART
* 106.456.3 MB (13.7%)
* 3805 KTA (7.0%)

CONSTRUCTION
* 89,5674 MB (11.5%)

(35 U3tn) Aziusen : 10.12%
(286 Un)
Injection Molding Film Processing
S nee: 82.34%
o (2,326 vidw) a
) . 4
W 1.73% 1
(49 U3tm) 5 - 962 U3t 558 15N
ol W39 15.62 wiluAu WI9TU 6.28 uﬁun’u
Values of Thai Plastics Resin Conversion Industry: 2018
OTHERS i PACKAGING
& T2328MB(0.9%) |( * 1913126 MB (24 6%)
* BG83 KTA(1.1%) ? * 2323 KTA (42.0%)
[ X 1]
AGRICULTURE 2
* 12,107.9 MB (1.69 rg = d
* 1139KTA (21%) ﬁ'
REGREATION - ‘ m 3
* 16,246.9 MB (2.1%)
* 982 KTA (1.8%) {
i CONVERT TO

* 16,3383 MB (2.1%)
* 1013 KTA (1.8%)

. VALUES: 777,362.6 MB
. VOLUME : 5,533.3 KTA
FILAMEN Tinon TexrLe)

* 21.663.0MB (2.8%)
" 3B4.7 KTA (6.8%)

P——
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1 B

|Jl ﬁ[]u

HOUSEWARES
* 284983 MB (3.7%)
* 2156 KTA (3.8%)

GB O PIC

Source: PTIT Dar.a Modified by PITH
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* 7807 KTA (14.3%)

SAFETY & SECURITY
* 515549 MB (6.6%)
" 1533KTA (2.7%)

MEDICAL DEVICES
" 47 4473 MB (6.1%)

* 541 KTA (1.0%)
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CIRCULAR ECONOMY
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Colected for recrcie 100 KTA
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for Recycle <:| Municipal VWaste

Import Scrap
70 KTA
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Reuse is where the money is

Material Parts Product Reuse Parts Recycling
£8,940 £475 £421

£5,900
0 a fl';m . .
£599
fiyo
£188
£1.50 . fo.72
. .
I £2,600

: 1 . . I i
1,000 121
a 5 B s

Finished products areworth much more Value is lost by breaking products back
than the raw materials inside them down Into components and materials

CIRCO Internatio

£134

f290

eer van O3

ﬁm : Pieter van Os, 2020
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The five business models can be broken down to sub-models
to circulate products and materials along the value chain

[Mlustrative circular value chain

As a service models are mostly concerned with the product use phase, but address inefficiencies across the value chain Additional circular business
’ 3 | ' models
—|_Performance
3 Q= as a Service 2 Circular supply chain

{d)\ Product as »  Recycled direct materials

J 3 @f a Service +  Sustainable indirect materials
Build to Cireular Q 4 Shari latf.
supplies « Share haring platform
last PP @» «  Virtual sharing platform

* 2 * 4 [ihfﬂ »  Physical sharing platform
ﬂﬂiﬂ bh © B &
- @ v “”" = Recover
- - Disposal & »  Downcycle
W Imai el'l
_

»  Restore
% Repair & - Repurpose
5 E_(’_] Maintain . Refresh
5 1
Return Upgrade LEGEND
1 T b 3 Linear value chain
@ Resell Circular Economy Value Chain
1 2 —p Circular Supply Chain
@Remanufacture 1 e i B vin
4 —p Sharing platform
5 o 3 —p Product as a serviee
93 8 Reecyele/upceycle 5 Recovery & Recyeling

i - Sitra, 2018 Most circular opportunities are in the product use phase, bringing companies closer to their customers.

>
SITRE 1 T;:cl';nalngr Industries accel‘lturest[ategy
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Il Paper Industry is an Example of Circular Business

Natural Resource Consumption Reduction
Renewable Energy

Recycled Water

Waste to Value

Recycled Materials

CO, Emission Reduction

Closed-loop Collection

Digital Sharing Platform

Circular Product Design

Rt B e — @‘SCG

il ,300 m?2 of Plastic Road

5.6 TOon of plastic wastes

pariner: AMATA scasser (P MADC

Phase I : Material phase ~ Make
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