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1. Where we stand

a7, 7tx
Qil, Gas
o = l
‘L—-||'|Tz" EEI'ﬁEI ChEER|
Xz =1 EH) "i“
=7 | H | £2Z Ol x| H2e Ealy
$7| EI + Polymer
World 79% 12% 9% ¢
Q2 23% 42% 35% HE .
(2020) N
o= 58% 20% 22% l N \
(2014) =t \
== 8% 8% 57% 23% Consumption |, \
(2018) (+4%) l | mae \
st 5%  33% 39% 23% m—— / sayes
FsH M °
(201 7) Ct;:;clion I Sur?ng / (xﬂ*‘g‘ﬁl E]
(£ UNEP, 2015; Plastic Europe, 2021; Geyer et™ / | \
al., 2017; Japan PWMI, 2020; Korea MOE, 2019)
v v v v |
sags|| o || az |[dNEF sugss
release Landfill Incineration R?;Li‘:v Material Recycling
' | | | |
| CH, co, Energy, CO, HHE
SatAE
- _ . 5
<1%> MR 7lg BatAE By 8o Mal SEE
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- 1995 ME1|7|"E”(1I 2A[, 2005 S4l= HOiE =X 4 =T

o 2H[AE2HE et H7[E2| AR =gt E M =500 =T )

AP 7| SEA Al

H|-&-9 100 - n
=./0
|
. e
O > 96% M=HE 60.0%
80 = (0] u = O . (o]
(1982) : (2022)
|
60 - - a & o Y
|
|
. o
40 - " Landfill 14.7%
u rs o o o
. o Incineration 25.3%
' e
|
|
0 ] 198219831984 | 1985|1986 | 1987 [ 1988|1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
@ |_andfill 96.5|96.5|955|925|94.7|94.6 | 95.0{93.9|93.0/89.3|89.2|86.2|81.2|723|68.3|63.8|56.2|51.6|47.0|43.3|415|40.3|36.4|27.7|258|236|203|18.6|17.9|17.2|159|156|15.7|15.1|14.7
@@= |ncineration 2021|119 |38 23|22 |17|19|18 |16 |15|24|35|40|55|71|88|102|11.7|136|145|145|144|16.0|17.0|18.6|19.9|20.3|21.6|23.7| 25 |25.3|253|25.7|253
@&~ Recycle 14| 15|16 | 18|22 |23|24 |29 |46 | 74|79 |115|154|23.7|26.2|29.0/349|38.1(41.3|43.1|44.0|45.2|49.2|56.3|57.2|57.8(59.8|61.1|60.5|59.1|59.1|59.1|59.1|59.2|60.0

e Other
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= Ocean Dumping
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1. Where we stand

& COVID19 {9 JTo = Qlst ECIAE HIEZEHF 25

= o
v RAZLH WO olntE YIS, BT S BN AH| 5712
71Z0| 20184 17| SN MY Ko}
v BAE HY|E HEY 25, 20 87 HSY, ABOM 5
YPOE BaAAE WP AW £ o3 U WUEE oY
7Hs

v 202149 BEAEE HET2 O S7HE HOE o4

. PET ¥ ﬁﬁﬁaﬁﬁahﬁdukgisﬁrﬂ]

MR soor GEEEEEL o

12 T LHE

11.5kg
HYSE 9.2kg (4607H)
PET i3 ETECE? JE
71,400t (492 7Y) 45,900t (33H7H) 469,200t (235%7)

<d8> = SeHAE &H EXi=

(EN: o= A2 oa/SEMH, Sct2E tiet=, 2019) 9
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1. Where we stand

(3) 24| ™-covID 192} ¢3|€ OorA3

face masks
(6.2 billion masks)

Single-use
face masks

25,125t |
(6.7 billion masks) Ji‘ -

lllegally
dumpling Single
-use face masks

0.93%

(62 million masks)

Single-use face masks
generated by medical
institutions and

isolation facilities

(500 million masks)

7.4%

[12] COVID-192t $t=o| YU3|& OrA3 X 2| S&E(2020)

fee bag)
(5.9 billion masks)

Natural
environment

1) 238 HOpAI(E2RAE PP A, A2 OF 679971, 250008 )= L TYH SFE S & 629
7H(Sf 23,250E)7t HIE, OIF 60% Zf(f 389 7H, 14,9618)7F AZf &A1, LI K] 2f 219 7H(%t
8,056) DNE. 27| BOIM Labst HOpAIE O 59 §(%f 19985)E QRH7IBE WEY £2¢

2) YHHEOM etFdez 2L £U|E|= Y38 HO0fAT = G7F 9F 62008 7H(1%) 2 =8 &

| aa b
92.53%| Household 91.60% | Household waste | 59.54%
Single-use (Volume-based — Incineration

(3.8 billion masks)

K_Q—\

32.06%

Quarantine

7.4%

Medical waste

Landfill

\— (2.1 billion masks) =~

Toxic hazard,

Micro plastic

— il

(62 million masks)

J‘é.-

Incineration

(500 million masks)

(EN: ZEHLY, 2021)

12



1. Where we stand\ (3) EMH|HE-ECIAE H7|E8 85

¢ ZZ2L} W o= Qlsh
1) 20204 7|& Hed+XF Bl

£, AN

— ==

mln

19 II
a4 O

(@)

Vo)

rat

rm

2) 20141 CHH| 2019 “Het| Hi=22 <f 2H) S718FRA L, 2020-21H2 COVID-19 =2tQ1 4-F ElHY,
HIESA T2 37 5 QUL E X5 7t 0 A
[E] A 2L metdeXs Sy (H9: HE)
ol 35 g5 20144 20154 20164 20174 20184 20194 20204
=2k
S magax
=g h = 1,230 1,365 1,574 1,679 1,783 2.712 1,897
=
. = X =)
CER INRCE I PRy
I,J h = 974 969 1,080 1,300 1,447 1,308 2514
=
A 2.204 2.333 2.654 2.980 3,230 4,020 4411
ANEE TS A K| 2
MENEE Hg =Xl & 3,612 3971 3975 4,323 4,326 5,576 5,796
HAMEE 7| & ot =X 7 579 604 518 658 666 587 589
A 6,395 6,908 7.147 7.961 8,222 10,183 10,796

(EN: 285, = 07| 28 2 M2wd) 13



1. Where we stand

dLh7|E T Set2E 72 Mol S Ek: S22 E MEEF > U= 46%
Neg==2 MLE + %[ =]+ (EEMEE: 23%, 0|H X2 27%)
=

* Z2IAE| HD| 2 8220 : MEHD| 2 3230HE(S | 1782HE, E2|HHE 1450HE), AIREH|?|2 4990HE
A H CHEZEN 334 ([ Zsz"@zs) | TEZEH L)
=N *30101% L *1042,235CHK] * 10k 8,503CHK]
$HYH|(10,5497H)
| (CH721676, A728873)
MUINI(314%H)
(B3 188, 2121 126)
Mgz ‘ g
S [ (54%, 77.62HE) [{ (46%, 67.421F)
 PET | | PEPP | HUR
(25%) (22%) (53%)
S TR N | | AE 1 ag) oy
485 no|m £ = Fal=3 242 (5%) (12%)
_ US| (229%) || (80%) | L (83%)

(Source: &tE8 5, SHECtAE M, XM|F=0|2j=tZxH 2021.7) 14



= 47| =2 HEESE 50%
I

WEH7|E Uy
EatAE 17|80
(2,980)

e EE}*E' (44%)

FEH S

(56%)

(@9): 1,000 /)

Y/SA 9=
(Unknown)

o=

M2E2E 13.5%

Off A K| 2|
(37%)

22k (ol x| 2]=)

(L2 METH 7|2 ZapAE H7|20| 2 H2| SZ5(2017)
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(EX: Jang et al, Recycling and management practices of plastic packaging waste towards a circular economy in South

Korea."” Resource Conservation & Recycling, Vol. 158. pp 104789, 2020
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1. Where we stand\ (3) EHMIE- - LUMIC] GAM|E

7

N\
1) =L HH 26,5007 Xl 5 AT SHH =2 8%, ©H & 55% E=7F 1~5¢1 0|5t O],
209! 0|87} ®MH| Q| OF 80%S AHX|EH FAMTH B AKX FAE/0f AAA™ME{0] HOojx|x,
CHol ZH2g 7= A7 |8, IF5E Ml = 40| o33,
2) HEY 7|F 452%E YSO2 BnElof Yn, 19 0|7te| I1ES 20| YH|7H o 57%L
M UMY " 15.6H /2K, 10Z )67 AN ZE MEHA =X Q)
\, J
204 UHIS
1.21% 0.15%
2.14% % o8 9
ﬂ 191 ol¢ ~ 591 0|5t
691 ol ~ 1091 o|5t
19.99% m 112 O]2f ~ 2081 O[5t
2191 o4 ~ 5081 o|3t
=512 O]% ~ 1002 |5}
16.63% = 101¢1 0|2 ~ 50020 o5t
20.09% 5012 9|4 ~ 10002 O[T}
= 1,00020 =
N\
S| &= | 15 | 610 | 11-20 (|21-50 |50-100| 101-500 |501-1000 | 1000<]4
() 5.28% |46.50° [ 19.63% | 13.65% (|5.20% | 1.95% 1.27% 0.208 0.09%
of < [ &2 [01o]¢H0.1-05] 05-1 | 15 510 | 10-50 |50-100 (100-5003002 -4
(=g [53.07% | 3.00% | 4.26% | 3.29% [13.30% | 6.25% |1L.71% | 2.4% | 2.09% | 0.33%
[TF] U H7]& AEE GAL] FA: 3AE 22 & :
7

(A d=gded vl AEE 24 R GA d= (2020), 2021)
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1) X2 SchAE MEE 2E 280 NEE MR T S M2E =87 MA0 XZ5E
=

o = o
JIAISFR 12, 2050F 100% == HIO|2 E2tAE CHM SH XAl

A= E = =2 A = s
e THEE Hjo|@ EatAE] £
30% 2tk xH§E E|7| |'E| _75_'6'I-|:HXH [2018]

202244 Sarie AR lzeig s ofR et 37172 [2020]

(1442HE)
20254 20% &E 70% M| 7|2 EHE2tAE O 2020]
il (128'3._"%) (o} o= = =@=H—=" =
50% Z+&k 70% g o7 22| SO 2018]
20304 70% XI5kt = 7tetd Bt A=l [2019]
30% CHA AHE: e _
AMEH 7|2 B =R CHAE 12020
(=3 Bio-Plastic) SEZIZ 2SS WA |
20404 100% Mskt =7tetE S A =l 2019]

100% CHA| AtE e e
20504 (—’.-_*——’.‘—oBio—PIasticc,) M 7|2 SEatag T3 [2020] 18




19



» SCAE AU2 ™ MA 2FHH=O[ 5-7% 25|

-1 O
AE] MAEA O 2 10U E CO, eq HIZE, 7FSEHA O & 5AHE CO, eq HIZE (H MA
AE CO, eq, ALt HIE, 2019 7|&E)

Ol Al ©f 54 91E CO, eq 57} Ol /0] ARO[ oF 3H| O] & HiE

= =g}

FA| SUCHA: 61%

{'Ill:lﬂ t':':'zf‘} ------------------------------------ »
S5 2020-2050€ CAGR 3.4% 54

5.0
45 1 43
40 4 37
35 - 31
30 - 75

25 4
A+ H7|TA

9% 20 4
||||
10

2015 2020F 20256 2030F 2035 2040F 20458 20508

7 8CHA: 30%

SClAY HAMSS:
16.794CO0

<ag>Sataslat AZLA ujEE AR @

(&A]: Nature Climate Change, 28433, 2021) 20



Aigl 4|

p SIS J—
1) Ck= MZHX] AlLE2[2 HA| 4
* BAU: 8009 = 247tA HIE/H, 3~6°C 7t 0fld)
o FIRAHVAZLFZZENDQC) AILIE|R: 5609 E CO, eq HIZE !
/4, BAU 3~6°C 57 L2t 271 % 2~3°C B7H 04
. NDC+ AR 27 HAZT 4H, 175 °C 57} o4
\ [}
92 "'
g 80Gt
L The Earth is 3 to 6-degrees warmer
i':—' _______ S6Ct
3 The Earth is 2 to 3-degrees warmer
B ! \ net-zero
\\ | NDC + CE trajectory: The Earth
is only 1.75-degrees warmer
1900 1970 2018 2032 2064
<> 2R G253 7)ol 5 AUl 21

(ZA]: PACE, The circularity gap report, 2021)



2. Ways to go

Circular Economy ‘
Action Plan

For a cleaner and

more competitive

1. INTRODUCTION 4
2. A SUSTAINABLE PRODUCT POLICY FRAMEWORK 6
3. KEY PRODUCT VALUE CHAINS 10
4. LESS WASTE, MORE VALUE 16
5. MAKING CIRCULARITY WORK FOR PEOPLE, REGIONS AND CITIES 19
6. CROSSCUTTING ACTIONS 20
7. LEADING EFFORTS AT GLOBAL LEVEL 22
8. MONITORING PROGRESS 23
9. CONCLUSION 24
ANNEX 26
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2. Ways to go

ojo| =, F2t= (PE)

49, 7 E (PET)

2} AE| H|ZA A ghz, 227|& (PP)

= ScrAE wHEAY Y, X|FCh, WEE, SHHUHES

Recycle

L C L El

LEECITTE

[A8] SetAES M E SHEENLEE, =ty ME]) (FN: =2 I2/SH, 2019)
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SolAE S JlE A EX

/1) BotAE SF MEE 7S HEALES U2 AFBSI0] 2| A Iiaf, M, AE, MET )
22| BYS M +XQ FRY MY YR TRE 0|3 (flake) E= B (pellet) S22 7}
Boof BetAE B HYE UE YA 7|2

2) E2AE B (Pyrolysis) 715: HEAAES Asiolol ARARE Yot Tz YR 4
8318 7|20|1, 2T 24 MM T AL Y F

3) =SctAE 7fA2l(Gasification) 7|=: 7tA 27| = (fluidized bed tech, BGL tech, Jet tech,
Meting furnace tech &)2 2’47t (syngas)E & 4t510f Fischer-Tropsch BFS2 2 Etots4E
t

ditet €F S8otE VRN HERAE S VtAs 2 A AR &2 TN (0| Lt E

o4 =l
2, =, ASERA) Wit = 2

4) EctAE AR3EHFE, depolymerlzatlon) 7|1&: 7= HPETE Z0Het A glycolysis,
methanolysis, 7t=26l & S5 382 HX BHET 52 0] 2ttHC = 2SI B H

5) Z2tAE! o X| 3|4 7] (AZ incineration E&H): 100 0| At9| A3} 7|&, gA S G
StE 7|8 2 St= H[W X SH-O| theot 7|&0|0H, 1o MMe(7t He giX|Br e g Cf7|

6) ‘4= XN2|(biological treatment) 7|=: 248 0| 8310 HEEIAEZ st E=EE
(=] | -
= =7

&2 A OF MM o7 £ty Y




2. Ways to go | (4) SCt£E

A%, 7kx
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e *z| SN EE)
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THEH|

Monomer

!

=20

Polymer

y

HEZ

Product Rl

=
EIE :zI-.E.

TH I ME L/ (XH A8 ﬂﬂ)

Collection | Sorting

| \
v v v v v |

srgs| O || 4z ||MHNEF =unse
release Landfill || incineration | | em:_";y Material Recycling
| CH, co, Energy,CO, e

= AEI

=Lr=5
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Polymer
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! Gang! h \ e
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| | A% \ \
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Agilyx

BASF
Quantafuel
Vitol S.A.

Brightmark
Energy

Dow
Chemical

Sabic
Plastic Energy

Ineos
Styrolution

EBARA, UBF,
JGC

Loop
Industries

Carbios

2. Ways to go \ (4)

—rR =7t Sct2E Sy NEE Vs 7H s

USA, Oregon

Denmark,

Germany etc.

USA, San
Francisco

UK, London

USA, lllinois

Japan

Canada,
Quebec

France, Saint
Beauzre

102/2 ps Xz| SUE
PS EHEH| (2t ) A4t

Steam cracking2 2 HZz2}
2

2+5(2018)

>

&l €x0lE Sl 16,000=/4 O 23, =

3,000 & EX18H0 A 100,000E AH|Z Indianal| Ad =

6HgH Dt 2|E{o| & 7='° Sl LIZELS MAMSHO] BPO| ZHOH O ™
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2. Ways to go

<> AR BAY 2317

(o) = ) =
2T SotAE TEE =T ALY
Conventional Tech. (2017) New Thec. (2030)
Do 0.62mill.t
1.49mill.t Material
-Blast furnace redu
-Cuk!a oven Chemical 0.40mill.t
::_5_35'2:3;9" -Blast furnace reduction
_H:EIU daction -Coke oven
onomer -Gasification
-Liquefaction
*Monomer
Energy Recovery 5.24mill.t
Oil Industry
Energy Recovery
{High efficiency)
Incineration/Landfill 1 28mill.t

Al AU2] 2. (34]: YoshioKa, JSMCWM symposium, 2019)
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2. Ways to go }(4) S22 5
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@ 2UAMM SY AZS| Ci2| P&
@ AZHIE| =Y

@ ZfRIaEh|Q W) 24
(e 2otay 2y

RICETET AsisE A
e7ly 47, FWH A o 23 A E ] S
YR A o el THELY 72

| ® N U ALISHRED) A1)

® At | 25}

[

(EN: 285, Atz post-S kA E) FHAE YA WE & EHEE =AF AT, 2021)

B - e e |
| @ AAIHSE AL BAY
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MAZ|R|IZM SHOF X9 Ho| QA ZHH xHl B})

(5ol sEOAOh2 T ANz Set2E H7|g 20| 7HE =1, LE 2 o4
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Thailand
17%

Cambodia

. - 15%
Malaysia e

24%
Vietham
14-17%

Federated States of Micrones g

Indonesia
16%

" b

N | &

T Ocks et fir; .
= ‘ﬁ Timor-Lasts _ LY N

* There is variation depending on sources.

[2d] SEotAlg BTV & 5 StAH 17129 H]E oAl
(EX: UNESCAP, 2020; Asia Waste Management Outlook, UNEP, 2017; Plastic Waste Material Flow Analysis for Thailand, WB, 2021)
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[OlzH S2t28 =23H g

Rt L E I R LR R LR L ]
R ‘_ S MYIIERA1995)
BN HEPE STLIIS(2018] ® 22| & B AIRIE(2003)

TEFHSEA (XA =]
SctAE TAX 238t

HHOI2 SSAE N A& J|=
HEE HE BHA 2 88 HE
HEAHSE 25 2H

Hdas 28 SdAH dMJIE

=3 PET S2bhE
20191%:7] T2 2T

e AT S HIE(2003]
e BZ N2 SRE(2008]
THEES XIZ ALK} HIS(PET 194 /4 HIZ] =% M= HDI 22 2 2HIS(2008]
WS HIE 2 €T WA L RLD X RH ORI £(2008)
Illlg 2 E % I‘IIE ¢E Il-ﬂ B oeenrne e s s : mgggaggjl‘HIE[zu‘lﬁl
H2ZERE HIIEHESLIHE2018]
PERE-CPIEE R T &SN IURANE2018]
PET THAYIE AHS OIS HIS(2030% 30%) HES AT 2N 2

THEE AIE Hd ME(2021)
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JH|2t A0HE H|7|= &7

1) ICT 7|2t AOLE Z2FAEl 1| 7|2 2H2|(ICT-based smart plastic waste management) 7|& &S S
OOl SA £2l= =2 SMART 7| ME, M|, o|HX|zt & TarE #te| AL 7= 7 ++5
HI Sk
O o

SMART \
( mgnaJChwm

gapay
B A

| B2| @4 |

<T2l> 23HAFE QS ICT 7|8 ZEFAE TS| A|AH] O|A| .
(EX: ACI, ICT 7|8t ALDIE Rtl+=2t7|= 5T, 2021)



® Key Messages

@

(U9 Z2t28 H71& A2 &A1, 4ot R HA) =W Z2t2 H71E9 dA 5710 TE At et
£87A) 750l Ba5TL A5f 019 5L

(K-Zetae] 287A) ol8 W/AE/A 7712 A% A1) BetAE 2874720 A A3 Hag o
B AL, 2], A R AHEHA] BE TAIG] AR FAaE 24T A= Ao e, K-+ A S2kaY
Initiatives and Alliance 244 HQ

(Zat2g] 28794 U] 7|4 e K-Z2tA g 2804%) 0]2) 714 Ao 2 24 Aerg ojejo] Astel
A AL, Hio] Q ZatAEl SSHAF L& T Q

(ICT HA2FHEAI AAE S2HAE S8GA 15) 44 AR ST Va5 83 A0tE HASH AR
AAY Seta" 28AA 250 WA

(obAlot 27} BakAe 23R 759 7o) K-BetAE 28RS /MO 2 obxlo} Al Bepad 2

Al si2xk 7]of, Al oo} uio] @ Atd 2HH He
40



O AT AN ZARLICE )

. ME8H (gogator@cnu.ac.kr, 042-821-6674)
@ % HEH gm ° = S suduzanesy

CHUNGNAM NATIONAL UNIVERSITY



mailto:gogator@cnu.ac.kr

