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Figure 5: Circular Economy in Petrochemical Industry
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Figure 7: Four Approaches to Circularity

Use

Longer Re-use

Recycle

N5l uUUTY (Longer use) sl (Reuse) nsdnauan gl (Recycle)

st ndusn i udansaudeifiduae sy
Aa n193laiAatiean1an1n (Mechanical
recycle) Wazn157laLAALEILAN (Chemical

Wunnsduandnainaunnldlnd
TpgduaLaung 1w n12aauilas
uidAsiunandusiadaifnet
Taainnstinunyinlug (Refurbish) vide
o o 5 o
dnaslasuqaiszasdAnasld
(Repurpose) L1 N13tLLALAET
AT O o o £
snausn ldudaunldidusanniiu
nRauluafaFeu defaanissann
Wundauntsydnsnwaindn
g g o8 o
flafainiliiian1aldan Aa nsg
FAUSINURZNSARUENNANN UN
ngn’lfusa (Collection and sorting
process of used products) AU
NSRS NNITATENUNTIYNAID
a a salo) ¥
NARNUNN TR

fefluduneuusnlunisidinguuadn
Lﬁmﬁﬁwuuﬁﬂu wnnafan1 il
mamnm%mmudfmawmin@ﬂlui”uu
THunnd qummmwummmﬂ
mﬂmmmmmmmsmn 1,000 mq il
10,000 A¥a mﬂms‘lmmmwmmmm
ﬂiwzwﬁmwmmmﬂmmnmummmu

m?’Lﬁmumu’memmﬂﬂmﬂ‘[u‘[aﬂmi
HARTIAAY WAasanFeanisaanuuy
NARAUT FEUUNITHRAALATTZUL
waamglgvaansae 11 nnseanuUy
Auddudnwuy module Lt 19
g1unsnAnuleanty mumummﬂim
e anansadauAdunmnn

recycle)

n1sslataatdeantanrwidunsiald
O oo B o o e
nandnainauldgdingausesu ldfinns
4 o
wlaguutlasluszauad
mss‘lmﬂaL%ammﬂumnﬂaﬂummnmm
ﬂau’l,ﬂmmimmu Imﬂmumumﬂumqmu an
'L°11L1nﬂ‘llu‘£amm FUY UGN memmuwim
naummnmmmwmmumimrﬂulm
dupauniainauan M luddasnsinalulad
wazRuaInuAaudnege uananil defeenis
I a a
SEULUAARENUALAANTAIRITNA
i ) 4
(Disassembly and tracing process) TNAB9INT
AnusanfiauszmsuLisilutayanugnan

Research Intelligence |

2016

2017 2018

Recover

N1sUINARII I UNAU NI LT

(Energy recovery)
Wunnsldndsaugnaliduse@nsnan
geqn FasanlUBensldnasanuliiten
vmm nslindsanumyuiden uaznis
Thasadesnindundsnu Foiaman
Azdaenn Leakage 10952111

msmdanundunn 4 fuduneud
wnalula@igeuazsiasandaaanu
danlasiudauladouniisaasiag
Tdnasean 1 Iseaunanlninann
suzdeadinisdenlaeiugsiadanis
28z (Waste management business)

WaldaszifaanaiiagliFuslez lamd

anmslssusinnatunn

Research

3



[ ] mstﬂaﬂuuﬂqumniiuN*us‘l:nﬂ (Changing customer preference) tinlu 3 TRnaaiu 1Hun

a o w : 'Y & X ° o a v A ° o oA o
HAMNATTUUNAURIULIAABNNINTU (Environmental awareness) Wnligarnusiaenisfudnnaiunsatiinduanldusivisesensansls an
mdwinaudnnananingavusssntfuaziduiinssedundannaanniuifeusos

WinndrAnyiuniaduidtzesanas (Less interest in ownership) AufiniuiAsegiauuuuiaiiu (Sharing economy) T4azdasiiiuAud
204015148 WAN (Increasing frequency in product usage) 4Aen sl szAnininaensldnine eI ARTRYATE AR

a o & o o P i o o o - I N N a
AAMNNINTU (More educated) M1 liAnuAnALazAuAmuiludadedAnylunisiaengedudn Ay fuanaseeaniuLLATHER
AUAARANNNUNIBLALHTLIHIN T wananid Safaseanuuuldauisadenwauwazinnausn I lusladne sumnumn

q

= Y a o o oo o @ @ a a P & y P o @)
u’ﬂﬂ’ﬂﬂﬂﬂﬁ?Lﬂ@ﬂuLLﬂﬂ\i“ﬂﬂ\iN‘].Ii‘IﬂﬁLLﬂ’] ﬂ"liﬁl’iz'ﬂ‘uﬂﬂﬂﬂ".!’lN'Q"lLﬂueluﬂ’lﬁ‘lﬂl’lﬂLL‘H’)F’]ﬂLﬁ’i‘l:iﬁﬂ'Q‘l)INUL’.!EluVNQ"lﬂﬂﬁﬂﬂﬂiLN'ﬂﬁLL@zﬂdﬂNLﬂu

'ﬂﬂ‘ﬁ'ﬂ"’!ﬂﬂ"ﬂ'ﬁﬂL‘a\ﬂ‘lﬂLﬂﬂLl,‘Ll'JﬂﬂLﬂiHﬁﬂ‘QﬂNuL’JﬂuLﬂﬂ“ﬂuQ‘N muim’mmmmimﬂ NWﬂNWﬂWQIuEITﬂLL@”@V?ﬁ‘W myl,ﬂmmu AARNTUAY

LLm‘Euumummmmemu 21NN1981999189 World Business Council for Sustainable Development °]m’1 97% 1839 CEO %@Qﬁiﬂ%mmiummiaﬂ

tezidiudn LLu'JﬂﬂLﬂ?ﬁﬁﬂ@ﬂNuL'}ﬂu@”LWNﬂ"J’]N@WNWTDIuﬂ’]?LLﬂJ\WuLL@”ﬂﬁ‘”ﬂ'ﬂﬁﬂ’]‘wsﬂ@\iﬁi‘ﬂ@ u@ﬂmﬂu 86% £NUanNd Lmemﬂmﬁﬂwuuwﬂu

ﬂzLﬂuﬁ'ﬂ@ﬂﬂ’]ﬂuﬂﬂﬂ'}Nﬂ’]Li’ﬂ’ﬂﬂ\iﬁqiﬂ’ﬂu@u’]ﬂm LL@:@:qummmwmuLLuq@mulu@uﬁmmaulnm winlgian ﬂ’liLﬂ@ﬂuLLﬂﬂQﬂQ’lNﬁ'ﬂ\iﬂ’l‘i“ll’ﬂ\ifgﬁ’ﬂ

= o o o = o o a Ao o ao ' a a a 2 '
FAININNITATSUUNURIDNTU ﬂ\iﬂ&lLL@zﬂqﬂiﬁLﬂuﬂuﬂiuﬂQ’Qﬂ‘HULﬂﬂ‘au‘ﬂﬂﬁﬂmw‘lllu"lvl,ﬂgﬂﬁil,ﬂﬂﬂuLLﬂ@QQ’IﬂLLu’]ﬂﬂLﬁ‘iﬂﬁﬂ‘ﬂﬂuﬂiﬂulﬂ’g

UUIAALATHFNANY UL

B walula@iNnnn9mia (Advancing technology) Ama88nIvALANNAINITNTBYARMNIIN TN lHaNInAsLaUeIA KA eIN s AWl 16

ﬁﬁﬂﬂgqﬂ%‘quﬂmiﬁwmmﬂiu‘ﬂaﬁ iy nsinsmsadelua (Smart farming) ATRARNWANNAR (3-D printing), $EULLALNWA9U (Energy storage
(ESS)), waTulatidanin (Biotechnology) Lmzmwiﬁﬁuiaﬂﬂmmr(Material science) fwmﬂmeimzimeﬂwuumﬂu‘mm%

nsinasaNe el (Smart farming) ANNLUIAALATEFAALLILIVAUAEY Euﬁﬂ‘ﬁlmwWmﬂﬂﬂﬁumﬂ%‘lmﬂﬁﬁfa'j”mq‘?immmﬂ'@mmﬂé’%ﬁ
mwﬁmmiqﬁu femeiuguanTRredudineanieaindagivanmansassanandesaanslfing Avnlianudemisdudinems
iu diratne San Sudndzuds lunnsuandundenuidenanafndanniliiad atnelsinn ansmiandudngaunisinensdan ailu
fladefianne Fa m?Lﬁuﬂisaw%mwmqm@mwiLﬂumN@@nzﬁwﬁm‘LummﬁﬂL?iﬂqnwﬁmﬂmLLﬁaummﬂmﬁmqﬁuﬁm%:Lﬁm%uvl,ﬁ’lu
aunan andaialutlaqiunudn lnevneiamisaesndafusinananinided lullaqiuasuludaandagiunianens apadn dasld
FagPunnnEmsanfuRmzignINNTe 340,000 mseRlaiuns vieRnilu 14% vesiuRinemavalaniuan Sy azdulddn winlid
MR RN sz AnEN eI SN ERTUE st Au e s NG AT unEs N wEenaaRnEan nenaazialiAnTymnism AAay
pvnsuaiiuenTuiaIssAAuA IR e ARl

LATRIRNNANAR (3-D printing) Nsfisiasdfigasifin Localized production %wmﬁ'umﬂmLﬁﬂummiﬂgﬂlui:uummammejfm
Winsansusumssdmin it fsenansatlesiunisudnifuaanadeanisly inlannsnannsldingauuaznislaesanade uenan il
Localized production 4811130AAITETN1TUUFIEUAN %'qLﬂuuﬁﬂuﬁumb{]a‘?wﬁmﬁﬂﬁiﬂz}jmuﬁmﬁ”wﬁmmmn iU CO, anvie nsiund
andAazda i lEingAvanas meﬁﬂﬁmmmL‘ﬁ‘umﬂﬁﬁmauﬁmmﬂmﬁvlfmﬁaiﬁ uazmpluladnsiudanudideanansal iy
UsrAnsnn  nnsdenting *ﬁqaﬁmmgmmuamﬁm%%qmmmwﬁﬂmmmumﬁmLﬂmgﬁfwsgwfim

s [~ s - s - o I3 o ] '
FETUUNNLNUNKINU (Energy storage: ESS) u,axmﬂ‘[u‘[aﬂwmmuuqumﬂu (Renewable energy) TTULNIANALNAT T8 LT 1
= o a dJ 1 1 123 3 a o =3 o o 1
watulagndanunyulan (Renewable energy) Tedaaannistaesfing CO, uda malulainifiundsanuuislszinndsdaega CO, aan
anszuusae malulatinnsinfundsnuasedumaluladnazgasann s N RIS NE1NT89TNTI R AT UNAI9N1

Research Intelligence | Research 4



o walulagiLAdl (Chemical technology) inAlulag@an w (Biotechnology) WAEAMNSANUIRAAERS (Material sciences) NIIWERILI

sudanaiaanuilaeuulasreanisldingiu pnuiantieesissumalulatidosansziumnainisnesgrainssnrin lignanune sy
s oy y R v = Ha L S v ez wa
anunsonanduA A nANsesnisilasull e wu nisudalanznfiacuamy wilitiwinug aunsonseunduan dludldauas

Ny o
HRUNUAT

'
o Ao

o walulaghanauasszuLiuigas (Digital and sensors) fTadudnAtyivinliuwsAniAsegAangudsulszauasndiarenissanileiu

4

luisszuuvialuszAu ecosystem Asiu nasutisiiudeyaszndnadiaulu Ecosystem aziluitugudrAty viu nsa¥1e Platform d1uiu

oA R Naa o . 9 o > X Aaa o - = 2 a
ANNdnte Tanalulagfanaainnsadqa e Platform 19] wanani wmalulafAasianasssULmTe FIANL T2 ANENTNTBIANNAINITO L1

v . . .
nNTAALLATAARNN (Tracking and traceability) 18999943583 RBINARITUT Tetaefindse@ninnaesszuunisnan lnelanivasinats

> .
Awiuiuneundsnisld aadudihvanaresunnAniAssgiavyuRe

| N’lﬁiﬂﬁ‘iﬂﬂﬂ%’ﬂ (New government measures and regulations) @:*ﬁqmﬁumuumsﬁmmﬁmmmgﬁwguﬁﬂu Iman1sANE289
World Economic Forum 3x131 (1) Maenauiiudiniasnismniiuaznisadaiunnsnisdrdnyluselifnasegianyuieu unsnisid
PNANATYIRIAINN AR (2) NaHNNIANET AYNATEIINUAENN9FUTTRYA (3) N194314 Platform eifinmAdNdanile Teaziiulidniguiates

wangszimAeanunsnIsuaznguNng fetay dsemelug sl Bufinguunsann#duldtudimn lddanmyuidauteiinnsdani sudanisld

(After-use process) 1adentlszinaauaaniszn13dnlutl 2025 asnatias 20% 1a9duANLAR AUl svmARasa NN T laAa e n1sean

o o o . T SV Y VIV o e
wmsnsmanldiiesina lutlssinaieanunaniswinti usdedsasiarioviasldnandndon wu guaaniduddnmdngauliduanlulsanaau

v o v oo d =y -
sauldelidseendngiufianunsosladaldununinmisuazngsndey

FIBENHANTENLTDILUIAALATHTNANYUABUUAAAIUNTTNE )

HRAMNITNINEUTN A mnuAnATgRavyudaulaetinudn 4 Usznis Ae naanlsz@nannaeait
NARAUTUAZNIIHAR (More efficient) Mstiinszeziaannsldenaunay (Longer life) n13tnnausn IE s (Re-process)
LL@::E‘ULLUULﬂﬁ‘Hﬁﬁ’ﬂLLUULLﬂQﬁu‘]ﬁ"ﬂ sharing economy 18l the European Automobile Manufacturers’ Association
(ACEA) uaz the European Association of Automotive Suppliers (CLEPA) lszifiuan mi&lamﬁ‘nﬂuﬁﬂuﬂ@’ﬂﬁul‘i’%udqu
Tusitle 83% Fasdudaunanun Hifee 17% windufllugudouiignlduds uenani CLEPA datlszifiudndn dae
wmalulaBilaqiiu 48% eeTudauR s agnansatindusn sl FensliBudauiinguan i lnaldazdan Weuan
F0URANNINAAFUWTRAAULATNAINULEDS 70-90% dledtniunsldTudall

'
=

nsazuuladlugaaunssusoaudiesinngassgnatulagsnaudlnfirazin Winagudoulud wu wumees
naweslnih Sedudaumnanildvndiyadige wineegnisldnuuda Wesinddoulsznauaeslanian wu taueas
a a o dl v o < | =l o ] Y a o : rnﬂ‘ k73 v e 1
wnanafla nalulagnisiuindeudrandwnulitdraaduandadeseliiianisindudausnaudn ldudona 14
wananil nseanngezifavlnifidugniladeiinllgiassghavyuidau iy EU saflwanedi 85% 1esdugaunianun
azgnldiiuas 95% arfeegninn3laAa

¥ a &

Tuilaqiiu fuansaswdisiusaluaiugluuy Ae

U
o nisr@nsainnisldnadsanulusnaus W n1simuwmalulagnisduinaeusaanasnulnindadusaasnah
AAtyrasnafinlszdninindsainisoaanislindsnulduinnds 65% Wafiauiusnausdualnielu

° mifa@mmuLmzmiﬁwmé’m’m@mzﬁﬁ‘ﬁmmiaﬁﬂﬁ%umuqﬂﬂmﬂﬁum%uazﬁ'ﬁunué’ﬁ vivluglsulGuiinag
penuuUsneEsT g udauidudaanyseneusnausflvl gy L5 ARN Tesiisesuauianansanansnausi 98%
gadtudauanansathanlvivie Recycle 18 uazdlgudnunnndn 300 mednsaalunszuaunsndn 104 Volvo &
neWmumANTRA RN Ty bl wazanansaindusvaeslualliing dhandszneuly Volvo
CX90 ﬁﬂﬁmﬁﬁwﬂmumdﬁiuéuq 29 125kg uenannilifefinneimunld Aluminum wnldlusoanntuilesann
annsotinausn Wl lidne

® jsiluuu Sharing economy Huuwaliinannisdudaesaasnisiiensassnaus e ldsnaudgnldifiudse@nninuan

¥
234 (Maximize usage of cars)

O--0

ARFIUNTTNTOEUR

(Automotive industry)

Research Intelligence | Research

5



'
Ay o

ganaussqinsinszamuaznatafinfaugnaunssnnisuquingAuge Aaet19idu n1suan
IANANAANAIN PET RAUuInnaulssans 56% wasfuuiunasiulsenins 15% Asiu annusienis
‘ TagAuAziisuANANseInsdussqinua in WduanuIsqinsinsza LAz naaRN AR KT ANIEEN
AnAMNEUNIUTRI AazNRd R TRg AL wenanil lududwwanden nanelszimaBueanngurnainnld
o - s & Wy 5 Yy o o od \ v P =~
vsqinsmarainfidesaasils uazlussqalalilduaniuaimaiunsndesaaels wu nisaniiung
aa Y o a o Aﬂl k73 a ' v @ v
gafaussa i HAyaeslinuLsdmn ldwanafindesaaels s

Paper and plastic P - o o a o & o eal
(Pap P : ﬂﬁﬁuﬂizﬂuﬂﬁfﬂqw‘lu’mﬁﬂwLL@tﬂﬂﬁMNﬂﬁﬁﬂ%ﬁdﬂﬂﬂ?ﬂ%ﬂiﬁﬂ’)’mﬁﬂxﬁﬂﬁi‘&lﬂ[ﬂﬂmsﬂ‘]_lj‘?'ﬂﬂmsﬂﬁﬂ’m’]i‘ﬂ

packaging sector) o Wy . v, A X o ey o o a v o o edd
il lfuazdesaanelfireiiuan inldgsiaussainsinszasuasnanafndeseanuuunansinsmas
; R . I . iy
mnAuseIn1sresduilnanasull Wy niseenuuun@nduainuniu ansnsandusn luadls uaz
annsninausn il lidne saalialddmngAununainsssutnf (Bio-based feedstock) Tunsuanussqinusin
arunsndegaanals 1y naesannsTudean 29an Bio-PET sanllsnigusidaandauanainil fiauly

o os Ay m e o o ;
gravnssuRuna linfiazaenagsialufgeiaslnAaetindngauan gl

qmmﬂn‘a‘suﬁtgnm@ﬁnﬁlﬂugmmummﬁﬁmﬂ%mqﬁuﬁﬁ;ﬂ@ﬁ"wzg\‘i vy Tavie Taveunenn wanasn uazens
Tutlaqiiu mamquﬂmm‘%Lﬁﬂm@ﬁnﬁg’um manaluladfifuthetiemaida i nedwifleile peufiames UNEP
e luikilnszadnmsedindiiatusnnnds 50 Srusiu luflaaiufifies 13% temesBdnmseiindgniiailoda
uazdaulvg)iflunmsslapauuulifiszuuuayiifidse@ninn i liieainannugodelugpavnssudidnnsatind
129wt lulguaideamneAsuondenuazqunwaun AFNUANITNLNNALABTZULIATHTTAENININ uanant WEF anaunssNaLannsaiingd
dszifivdinisainlanziArainaezaidannsatinddsunugnndinisnqauslanslne Tnanis3laAanesan Ju uas (Electronics)
nesuasanaezdiannsetindannisnannisldnasaudszunm 2-10 wiruazluezdidnnselind 1 Audlanziian
wnndn s langluBannuReaiuie 40-100 wia

vy gravnssudidnnsatindasindsdiusmdnguuifniassgianyuidey FevanauSmSueenuuLLARTel
Widmpuamu dndusndanuwanld v waddladaladne fatradu Apple 14 Recycled aluminum n1snnsuaRLAg
o sidelullssmeAuiii R iviliaunsoilnia Cobalt antazdidnnredindlflufunnilndFasiunmuan
Cobalt lutlszmrnasindailutlszmaanansanan Cobalt ldanniign Wilddmstinduinausn 1 lvianansagonia
UszAninmaasgsiauazinllgnininuesgsiauunlud ?ﬁqgﬂLLuu'qiﬁ@LLuuﬁ@xsﬁaﬂiﬁiﬁaﬁn ddfoundy (Reverse
logistic) e uanannii nsulFua dnguusRniAssgianyuRaudsdasaing Branding Wiugsiadae

Figure 8: Key Raw Materials in Electronics

2 e |®m=| S © & g © o —

s wo| &8 L v < £ o @ =

Aluminum x ® ®

Plastics % ® ® R %

Gold x x

Silver x x %
Zinc x x x
Lead 4 ® ®

Nickel 3 x R

Palladium % X

Lithium % x X
Cobalt

Copper ® X x

Source: WEF
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Figure 9: Three Scenarios for Circular Economy
Fragmented transition Circularity in closed supply Circularity in closed
to CE chains ecosystem
£ »
. o~ B T A
A
Current scenario: Likely scenario: Advance scenario:
Fragmented transition to CE CE in closed supply chain Ecosystem-wide CE
Products Products are developed through  Products are developed through companies’ Products or parts of products are
companies’ R&D R&D standardized or certified
System design Renew production line Renew supply chain Rethink ecosystem
Skills to reverse Product innovation and material Supply chain innovation and after-use After-use process is developed as a
supply chain science process development new business
Business model Unlikely to change Move away from seller to leaser//Integrate Move away from seller to leaser//
to sorting and recycling industry Outsourcing sorting and recycling
industry
Collaboration No information flows Information flows freely within supply chains Platform and decentralization
Implication to Similar to current situation, Focus Attach to the circular supply chain will be key  Innovation and collaboration to the
Petrochemicals on specialty and high-value to future success. So, petrochemical players platform will be the key success
products will need to collaborate and connect to end- factors to all petrochemicals
users. In addition, business model will shift
to be service providers.
Net benefits to society Low Medium High
Net benefits to PetChem Low High Medium
Net benefits to customers Low Medium High
Net benefits to Gov’t Medium High Medium
Net benefits to industries Low High Medium
Possibility Medium-High High Low-Medium

Source: Krungsri Research
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Figure 10: Implications to Petrochemicals

Petrochemical is moving to more specific products

Feedstock Commodity- Polymer High-grade Niche market Specialty Specific
grade polymer purpose

A
A
A

Solution providers )

Product differentiated

Resource integrated -

Cost optimization

—

proximity to high-growth
market

R&D and Innovation

Cheap feedstock [N [N
Connection to final demand/
[

Key success factors

end-user I

Product variety

Low impacts D B High impacts
. . Very important

Source: Krungsri Research
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Figure 11: Transformation in Petrochemicals

» Transformation in ‘
------- e efectvebusiness mode! |

A

1

Key Drivers: Key Drivers: i
e Diminishing feedstock advantage — e Mismatch in demand and supply i
e Mature demand growth in key markets e Change in customer preference .
e Advance in technology i

Implications: e New regulation .
m More value-creation products i
m Reducing costs and volatility Implications: .
m Seek for feedstock stability m Change in demand pattern i
m Shift in production process .

m Transition in business model i

1

Change in Petrochemicals

— .

Key success factors:
Feedstock advantage and cost optimization

Dt

Technology, information sharing, and collaboration

New Strategy for Petrochemical Players
e Change in raw materials and feedstocks
Investment in design and R&D
Collaboration and communication to end-users, and promotion of information flows
Solution provider

L]
L]
L]
e Integrate to after-use process including sorting, dissembling and recycling
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Figure 12: Technological Advancement in Petrochemicals

TRL7: demonstration

. . B X ) Stage of technological development
TRL1: Basic  TRL3: characteristic TRLS5: validation in in an operational  TRL9: successful

TRL1: Basic principles observed and reported

principles proof of concept relevant environments environment mission operations TRL2: Technology concept and/or application Formulated
TRL3: Analytical and experimentally critical function and/or
characteristic proof of concept
TRL4: Component and/or breadboard validation in laboratory
1 5 9 environment
TRL5: Component and/or breadboard validation in relevant
environments
. . . . - TRL6: System/subsystem model or prototype demonstration in a
TRL2: Technology ~ TRL4: validation in  TRL6: demonstration TRLS8: qualified relevant environments
concept laboratory in a relevant through test TRL7: System prototype demonstration in an operational
. . . environment
environment environments and demonstration TRL8: Actual system completed and qualified through test and
L J1 J1 J1 J demonstration
Conceptual and Lab Test Pass standard TRL9: Actual system proven through successful mission operations
fundamental development or criteria
TR1 TR9
sl Biomass conversion into aromatics BTX
High

Chemical approach in the use of bio-based feedstock
Thermal recycle of plastic

===l Catalytic depolymerization polyolefin process
High
Chemical recycling solutions to isolate legacy additives
. such as solvent extraction
High
Chemical to trace petrochemical polymers
5-year technology advance forecast
Impacts when technology is ready: High, moderate

Source: Krungsri Research, WEF, Ellen Macarthur Foundation
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Figure 13: Circularity and Petrochemicals Figure 14: Recycle/reuse of Raw Materials
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