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were; “Yes, most of the time / Yes, sometimes / Yes, rarely / No, never”

Secope: All of France.

A& ADEME(2017), p.16.

(13 3-18) ZYA X I iz 0|

76) ADEME(2017), p.16Z Za1sto] Azp AZHA.



54 | =R O] THS fet S8 YIKIE i I 28t 7=

PIRES e

o Ao 1919 ATt AE F AAEF
o 9o SAEHIIE DAY ofu}, AREe] An|of gk AR AL FEAIRE AMREE
A20] g W, 97|45t 52 B9 o] AES gt AFE AR TR 24
718 AFEE UNQ 2030 SDGsAHo|E 3F78)
H .

ﬂ{

m-ltl

5 A = (% QAP A% + kg 24 +

vl EAR)/FAF

(o]
&
~|
5
b
>
ot o
+
[

+ o8 Z: ADEME
o HT 34 20144 7| Zagao] 1915 Az A F AR 150ke/A0 104
7 Hsbt gle

Breakdown of food waste throughout the food chain in France
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Note: Final consumption spending of househalds by consumption purpose, in chain-linked prices (2010) in millons of Euro. The “clothing & shoes” categary also includes
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Non-dangerous waste sent to landfill over time
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Evolution of incorporation rates for green cullet, recycled paper and cardboard (RPC), aluminium,
scrap iron and plastic
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Zk&: ADEME(2017), p.24.
(73 3-22) T2A O|RILE AKR =0

83) ADEME(2017), p.245 Zasto] Azt A=A,
84) YEo|A 9 AEHPL Use of secondary raw materialsE Eo] 2.
85) ADEME(2017b), p.245 #raisto] AR} A=A
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ol =SB A| wokoll Ak AR 4
0]9]: 23144 18 2 E5) 712 AFAA 0| o= A}5]A Y & FHElo]
2347 Y 9 dEpoz AgEo TN X&7Msst A 7)o
AR

- 117] 2 d FA}F 4= FTE(Full-Time Equivalent) H%F

- #71%E 5, AU, ARG/ olAA RS T, 2], Sl/olA R B,
H7lE 8 2 e, AEE 2 AV, 248 S oUA g, ouA
e, A, s

gloJg &4 SOeS

FZ A1 201349 71 ZFL <G4 A= 549 5,00070

Number of jobs per occupation (FTE) in 2013

Organic Agriculture [N 54,000 Core CE Activities
Rental 88,000
Re-use/second-hand use 18,000
Repair 275,000
Recovery/Sale of Secondal
v Raw Materials - 32,000

Waste collection and processing [N 33,000

Recycling and Repurposing _ 45,000

Adjacent Activities

Wast 10,000

(incineration with energy recovery|
Energy Management

Renewables

Transport

A&: ADEME(2017), p.26.

28,000
56,000

(OJ¥ 3-23) ZFA 84N 18

86) ADEME(2017), p.26 #1ste] A2k Az,

442,000
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241 e GE 3-5)9F 2k,

(B 3-5) DA 84N ZUEHY X|EH OE FA|

7|1& _ _
il X|E o_JE ool o 4| 24
1 1903 2014 11.7t0n/9] 18%, 2014/20044
i) . 0 Tton/<l -18%, 2014d/20044
1 ALABAHS 2014 2.77€ /kg +8%, 20144/20104
2 ojFed H8A}F | 2015 | 48670 o=, 2284 HG +7%, 20144d/20124
A¥Q] - | A Ef s} o 24 F7%,
3 maAE & 2015 70 Initiatives 20154/20104
I} A0] zlek IO O AFA
4 ;_(]_Eo]::g_% E‘_E 2016 —“io——l_ ]'c:) o‘lT‘lToﬁ]' +
H&: 30%
ol oAz AE & APA¥
5 | gasaie |06 I8 & A 1097 52
150kg
2~ o O z|H
s |5 o =5 | 015 199 530€ -9%, 2015%/19904
7 H71%E digE | 2014 ZAIHYE WEE 26% -21%, 20144/20084
- +6%(F0l/ZFHA),
- Zo|/ZWA] ATLE: 66% 20144/20104
. - EEtaE PEEE: 6.5% A (EeAE)
(o} /\_Q_
7| CHHEEAS 20U g o oppaz A8 | - +3uCR o)
18% o|atY® AR,
20144/20064
All &334 & | 2013 | «8FA DAk 543 5,00070 | +7%, 20143/2012
ZF

Zk&: ADEME(2017), p.30&

p=!

wste] A2 AEHA,
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= AE(R= 1=,

1

201609 vg=tE AE= 12050 HEHE &8HA(A Circular Economy in the
Netherlands by 2050),& $g3519t}.87) ol= 2050W7HA] &34A] 1S A& 2xa
Stod, 203097H4] @A AREEl= YRS 50%E AT AdS AAsaL lrh.88) ofof wet
T Ao oS dstrl s vlde= 2EH7P(PBL  Netherlands
Environmental Assessment Agency)< S4%(CBS: Statistics Netherlands) ¥ =H
FZ2HASHALARIVM: National Institute for Public Health and the Environment)
oF oA U AAES ASIATHIE 3-24 3%).89)

el

2 EE 2 MY 2A

FR7|2(PBL EZHIFN) :
W PBL Netherlands Environmental =E4H Ho|otd B2
§ Assessment Agency

SHSSHUAEHTL,
HUSXHSL

e BE

= i E-lll’s
¥ & W National Institute for Public Health % Statistics uqcr
%’ and the Environment Netherlands T
Ministry of Health, Welfare and Sport

242 PBL(2018), pp.8-9% Farsto] A=} 2H4).

(1 3-24) YZRIC A8IM XIE M Jj2 U g

e DU AE AAFE obd sl Zlo] ok} A B glon, JgmEa
ASHEIIEE90) ol FU 4:34A] RUE AAS] 107 AT ) Uolrh LA7LA i
Sow A|RE wrk Sest, o He Wele] Hego] tieME AR o]2oiA T gk

87) Ministry of 1enM(2016), p.5% Farste] ==} 2424,
88) Ministry of 1enM(2016), p.58 Farsto] ==} A2,
89) PBL(2018), pp.8-95 st} A&+ A2,

90) PBL(2018), p.13& Fusto] Azt A=A,
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)

QubH oz wUE ALRe JdaTiel 3 1 AnE ek et dskaigow
FEELY, £ 2oL AARY Av] ARS £BAA M ST Agan
ANGT ) Eat Aekaby mUE DS w@AARe) A% w e} WE mUHY o £
71 aaw FAEEE, WAk 54 AR U &3 AE v180) 37} o3 52 el
FAHE 22IARY MBS et AR U] B NS BojEHIY 325 H2).9)

S| 94 BUHY A2RE § 371 £2 FHLAR o|Folx|H, ol
£ G ol ol vloleuis @ AE, Sehad, Az, A4, A9} 57 94

(B 3-6) 231K DLIEZ AAE THOA

T BUER NAHT 7|2T712 A5l HX) 2 7494
A4H7HY R ECEt 1
Y FERAVAATL WRRA 3 DRIAS 5T P5AY
=A% A 2, 37, BAC gt 9%

A% PBL2018), p.9% £ A7 Bl WA A2} Ay,

91) PBL(2018), p.62& sl A7 A=A,
92) PBL(2018), p.95 #arsto] Az 4.
93) PBL(2018), p.95 #ilste] A&} AZHAL.
94) PBL(2018), p.95 #alsto] AR} AZHAL.
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Efficdency Autonomous factors

Effects

Transition process
(actions and transition dynamics)

Achievements Effects - Resource use
- Environmental

put: Qutcome: pressures
Who, when, Effect results? - Sacio-aconomig
developments

: : : =
Implementation Policy results Policy effects 3

Effectiveness

Proposed policy During policy process Finalised policy
(ex ante) (ex durante) (ex post}

Transition towards a circular economy

2t&: PBL(2018), p.10.
(O3 3-25) YE2E StAMZ9| Mat FXIXA|

3) XE 1=

AARY 28], B 191 AA) e Jake Agsh] 9% 9 BUEHY A
S FIAQl BER 95 olZ 98] DM,
A% 5 BAHG ARE BeTHo] TARE FEE T ARE SRR TE G

4516 1 ERE LD, 1 9UE ch) B0R, Haag, A7, S 20

_1
fo
oX,
1)
1o
of
019“.',
_l
it
)
fo
ro
)
i
=
oH,
[o

95) PBL(2018), p.48S 115ta] =z} AYZHA.
96) PBL(2018), p.492 Faslo] Az A=A
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22 | e \ Arsur e | FMr
S
AP, direct A (resource use) = FHALEAF = DMlresource ol 0
(DM ecource) - SRS + U o 10%ks T
Ad ZAFUARE, chain A LA (resource use) = RMI 1091k %
49 (RMIecource) = Chain U AL + A7 59 Aike 3%
ZFYAH], chain LA (resource use) = RMC 1091k 6%
(RMCiresource) = Chain Y SWALBAE + 98 5% - 93 $2% K8 e
S—1
E70]8, direct EAol8land use, direct) = BAUH [ qBE WA WA | . Mﬁ S |
culture an (0]
o] Suxl - A+ A (wat traction, direct
A | 9 AR drec T e raction, drect) 1009 0%
"% co, W&, direct 2AH T A7 CO, &P 109kg -5%
CO, AHEA - o7t T N Hl=gk _ X0
CO, AHE: 2 |92 = = = Cgosﬂéﬂzzf; $Z CO, WiEF - ¢ 109lkg 14%
2 ]
AAVHEE7A] Bop) - % GDP 448 | 17%
pa@agA pop | VHER SUTEA SALE, AU ST B + DHWA | % WA 28 o .
ge | TEEERA S ST SADETDE D A¥L) [ A T8 599 +818 22%
BA| eyl 2 AHZEANY Hof ZAIA 1091€(20104 T8) | 44%
AFLAF-E(self-sufficiency resource)
AAAEE -
e = RAtHextracted) / FHALEYZHD ML esource) ke/ks 15%
3]
=2 | ygss AAGDP) A% GDP £A 10%€ %
] (20104 3-8)
_g-c‘)— - R
yges 18 2 & 184 & 1000 FTEs* 1%

ey

2|0 Y2B< o=

?

RBlic Bl & RBhE

oo
2=

[
Sg=]

€9



B 3-7)9 A%

g2 | kS \ Az ol e
e
SUYEZAEYUF = DMI
22 H 0,
A, directDMD - SRR 1 AE SR, IAE § D) 10ke 2%
W72 e % 978 5% 10%kg -3%
AZHR2): BRI ZAYAA = GDP/ZUEAAHZHDMC) €/kg 22%
AZHR2): A4 ke . - L . ]
Aot S T 012 5% / AE 53 1712 (ke)/AEke) | 16%
A | AELRY): <3lo|LE %810l 8-E(cyclical use rate) = Ao]&/AHA o|-& % 6%
29 | = _ - < 713t H71E,
R H71% Aolg = o8 s WA A% ISR WIE | iy
AL (RS): ANSLE 714 /0712 EY7H ] -
AR 7|2 = AE AEWA AYL B /AE AE BEEA| ’
Aol 2] o] AME = AIUA| ARRE/AA o X AMaF Ui ALE % | 52%

0 *20109 oY) 20169 = FTEs: ASFELEY, += 334, -+ £33 JF 9q].
A& PBL(2018), p.51, pp.75-78& & AT Z2of WA A=} A=A,

97) Meijer-Cheung et al.(2016), p.18& &alsto] =} AZHA.
98) Meijer-Cheung et al.(2016), p.182 st A=F A=A,
99) Ehero(2017), pp.10-11& L

so] A7 A2,
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1) B BY Y HEY 27

20009 FEZ &89 AR F41 7180l APE BA H7lE EAFe] B
N AEEES Wor, STV Skl Sl AR A4S ARSI, ol
TAIE siEst] fisiie HF BAE-2u]-w71' g FAASIIA Eafsto] BA-Fs-4H]
-H|719] o]27171A] 28] mEA]l o8 B AFg-e FAIGC =N o] AHE As)

T BYR A 2 A GAol MRk Bgtcki00
=
[e]

o

B 7 ENoIAE S0 A S HYIE 5 A oA, SBRH0] 434 o] & 9 4%
3 ARE Bof HAXLY] 2918 odAsT o) et Rorh A7 Al = ekl
ot ik, E3t 71E H7IB 5 olehn sk Hoh TR ofut s, 712
ML §7H-571 BR5T WYIR B 0% Holste, 1% 8% AL wBAY o
TFAste] £30] 82 2A5IA SIGCh 10D WMAAS Bel A7 0] A A9

oji 11 ol &gk ARIFAY 4 71,0l IB]al shefe]l WA, ArERRE

1=
ol &A%, EEE JNERL o] AAIHIH 3-26 HD).

100) Y& FHEAATL, e8F AREA 24 712, AAY: 2020.5.20& Farsto] Az AZHA.
101) €& 344, w3k AREA 24 7189 A7, AMY: 2020.5.202 Fasto] #2; A2HA.
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A2 Qi FRYHATE FH0I, 2B AP
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(O3 3-26) U0 2315 ALS|HA

—

YE2 20009 712H A E 200349 712AY 1 o oF 20|7t +2EAI(Y
e 88 A 152 et AlE FE0] Fulekal 9loH

AtElete] B5HA A, BAYE EA4S 1t BEULR] S5A(EHE MY ©AA 2
M =9, FAE £ FRolks WFOR APt et E3t A G dS

ol A9 2ok e AAA/ARA TS Aetke REe FA5L it

2) XNE 2F

AL A4 STY ARG FA T1EA o SR AES S3Y AL HA
A3} 7] B AN B 20 A AA A BU5E XER AU,
S80188, HEAERS EALR Yok 90w, o7l AU REAE
o IARUE7HRE AR 0] R 3-8 ),
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Hl34 BB AARFS \
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IR AU | BERAE | - - -
2 ° SDGs A|E2t
AR AL BEAR | - S
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AR L LH]F - EEE:ES
DEE R N QEAE | o 18% | 2025 | <@
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B =2
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pp.83-91&
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2. UZH xpE R AN =&EH 2LETY S =4

7}, &34 A E7l(Circular Economy Toolkit)

A S Hoh 7] QAL AE7FsT AlF H AHIAS SRS mee T4t

vlels BRI 3-27 %), AL % 11714 DA ol=oiA Qov], Hag

M2 7 DA S5l A Bt e, FrAY, SHECF A, 719184 APE,
Aolas Ad g SEURE £, AT B4 52 T 5 102

ALIGN ON STARTING POINT, ASSESS SECTOR ANALYSE ECONOMY-WIDE
AMBITION AND FOCUS OPPORTUNITIES IMPLICATIONS

A& Ellen Macarthur Foundation(2015¢), p.40.

(O3 3-27) BAZE =83H =3 B8 Y=

&38R EFloA= £ AA R0 ASke ¢7)] B2 o2 AlESISE ReSOLVE framework
£ 7]¥to 2 3tx QItHE 3-10 ).

102) Ellen Macarthur Foundation(2015c), p.40.
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MIEALS

i

=]
=

AR oA 2 ARo] A

REGENRATE | - AelA] 424 2%, 94 2 B9
- 958 JEAU Pzl B
P B9 O A% FAZ, A

SHARE - AR, BIEE

N

OPTIMESE - A A B A A9 HIYE AA

HAHO
LOOP
- W14 23t
714 "H71E 7190 Ak 24
- H% ¥2As|e]: 3, CD, DVD, 4%)
VIRTUALISE
- 7R BB 23l £3)
- =3E A BHsT U oA
EXCHANGE 3D ZH = Ay|E He

L Bges 5 ARe e A L AU A

A& Ellen Macarthur Foundation(2015¢), p.21 #arsto] Az A2H4.

Ao = A E2& E85to], ReSOLVE 2| A= 7 Fiof ozt A
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Low potential

. High potential
Prioritised for further assess-
ment

: Indirectly included as enabler of
key sector opportunities

A= Ellen Macarthur Foundation(2015¢c), p.56& Zalsto] Az}F 2 EHA.
(O8 3-28) =&tdH 2] MEA: Ho=3

Y. ¢3P43%F A #(Circular Transition Indicators)

20209 14¥ A&7FsEAS A% AAEAJES(WBCSD)= 7199 &3V S5t
£ £8d8 A F(CTI: Circular Transition Indicators)E Aot A 3E9] Agei 9
JEE o]83 Z8 A4S Egst A1 7to]=(User Manual V1.0)E H3}ic}.103)
S 2| = WBCSD =44l Z2T5(2FY Factor 10)9] 8 WiEEA A1 T0F
of Zoshk= 719 26704k} KPMG International Cooperative”} 7HESE X o]t 19
3-29 #=x).104)

>~I

H>

Blosphare
Biodegradation /

composting

Renawable

resources C 8 and (i 5

Discard Discard Discard Discard
| Recycle Remanufacture
& repurpose
R Material Distribution
X > e s » L4 channels — Users > x
1 of ! neineration or landf|
anewable virgin resources Recycle Reuse / repair / rafurbish Reuss to be minimized
to be minimized isecond hand}

A& WBCSD(2020), p.14.

(O3 3-29) =3HE XFE Al2H

103) WBCSD(2020), p.51& &a1ste] A=k A4,
104) WBCSD(2020), p.8& #asto] Az} 224
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%,

KOS

Linear inflow
non-renewable
virgin resource

ZF=: WBCSD(2020), p.15.

7197%A W 589 Bke

¥ 3-11 #FX).

&

o

COMPANY BOUNDARY

Linear outflow
non-recoverable
products and waste streams

Landfill
Incinaration

(O 3-30) T2 =

5
actual
racovery

%
circular
inflow

%
racovery
potential

(& 3-11) 7/1Q2H I B2 T} 7|F
29(inflow) . 7Qo] 2Rl 2ae Auht <BAA
O= _ 3|A XHH=d
W Sy 2 F1Qe BAL 7|aH0n St 4 RS AES ojFA A

(outflow - recovery

Aelsierl?

potential)
o= _ AMF s~ - AAE 7|49 32 duhd He7P? o] Fgofle AlE, FAE 2
nE HHER | apizo) my
oy 2 [+ o] 41 sk 71900] 8 551 2A(Loop)E Yot} HAL

E 248 2o

A= WBCSD(2020), p.15& &

P AE

AA%)E AT

105) WBCSD(2020), p.15.

= AE HFE AlSo,

wsto] A A,

gur oz 37HA] £ FH|(W4 3P
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o] a&4S A,
AUt 7199 =22 1 <SE%)T

Ao o
011‘4(1%1 3-31 ztm 106

= 0 =]
o] &2 g3l
o]o] Q] S
7199 4 A=
AG1LE (o (o] =
=% Aol B
— Circularity —
company/business unit/production
% eireular inflow total % circular outflow total
1% circularity inflow A * mass A (% circularity outflow D * mags D)
+ (8 circularity inflow B * mass B] + [% circularity outflow E * mass E|
+ I8 circularity inflow C * mazss C) + 1% circularity outflow F *mass F)
total mass A+B+C total mass D+E+F
company/business unit/facility leve
product/componant/ material level
% circularity outflow X
% racovery potential X * % actual recovery X

% actual recovery X
standard recovery rates

% circularity inflow X
or regional recovery rates
or manual recovery rate + jugtification

% renswable
ar

% non-virgin content

% recovery potential X

YES - full patantial=> 100%

NQO - no potential => 0%

some potental == X %

or % bicdegradable
A
|?.

4, Al Alze] H8g

THjAHE

(a3 3-31)
g Qo= &
t}. ojo] WBCSDS] 224 g &34 T2AE(Global Water
Qlch.107) £=51Agt

Ak&: WBCSD(2020), p.17
AT A &
7t 58%
Solutions Project)E &9l & <&/l izt F7HARE 7idsta Qo thieel] 73S
ofu] HlZUA 2GS et APIoIAA] 481E Sk 574 712 7L
A3 ZH AR W 7199 AgollvA] B8-2 5757 sk e 4PgAS ohaat 2.
- AR (%) = ABAAR(ATE 4:H])/F oHA(AZE 47]) x 100

106) WBCSD(2020), p.17
107) WBCSD(2020), p.17
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2) 2O z|X35154(Optimize The Loop)

o] mEL A¢ A meAol it B3
Aol sfigst, o] AxE 3l 719
met $AeAE AHT S Ak AL T JJr
- SAEEARAF%) = AAaEdE FoH &
% B ARE B0 ofgA I5ET SR Al 1011 27g W53 ek
AT AXG/5E, AV, AL, ARG E AR/ R 5 240 ¥Le AZ
SHE 3-32 ER).

_I[m rﬁ

Recycle
Recycle Rremanufactyrg
Recycle le“\?‘mﬂacture or “”urb E,\e‘-‘,a'u or rafwb,-%
Qecycle e‘“anurac'tz “euse_g, aguse.g,
?-c‘(efurb;%"s tepair epair
DTO?S;E:S —3 Manufacturers — 3 DL“;;:’:;:“ SN {sars

Low RETAINED VALUE High

2k&: WBCSD(2020), p.18.

(J3 3-32) 3l /Y & ERIIA|

3) 7tXI¥(Value The Loop)
o] BELZ 7|Y9 EEEE U &8do] 7= HIRUAA 7HXE HojFn, AR

R £ O] £ 5o At 109

108) WBCSD(2020), p.18.
109) WBCSD(2020), p.195 #sto] A&} &AL,
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t}. <34 A HE(Circularity Indicator)

EMF(Ellen Macarthur Foundation)= <=SH3A17t A48 AHedaH|7F HAEY |
= AZsh, 719 DRollA R 7MY duggolA AT 4 e AEeLE
Z0]|117} 519ith.110) ofof] 7]go] APFAA M =SAFAR o H= A=A =A] 54
stz ¢ A # ZEAEES FYolqithill

i
40
)
ox
N
|
i
of
ook
N
==
=
o
i
-
ox
i)
=
=)
N
I
rUEE
=,
o
-
ox,
)
<=1
1o
1o
=)
rlr

(B 3-12) EMF =2tZx X|E 24
X|E2 k= o|Oj

- AAEC] SUHE 9ART
- A8 B FBEE AYALF

AEEH FUF

2584 AR AR ol 8E - B AE E ] AR AR
A8 & A AE G T AEH LS, ATES
AL 884 - ARBAL WAl Bl A LA

AR 7H4 854

SuA A% Az 27 994

|2 o] AEel gdase] i

-

e
B9 324 2 54
G AR | oA A8 D o, e | | ST IR ol Bl

A& Ellen Macarthur Foundation(2015b), pp.5-62 alste] Az} A2H4.

N
i

& 24552 (O 3-33)¢ 22y, ZF #49 HolHE 4t ededds

APASICE 113)

110) Ellen Macarthur Foundation(2015b), p.1< Zrarsto] AR} 224,
111) Ellen Macarthur Foundation(2015b), p.1& #arsto] =}F 24,
112) Ellen Macarthur Foundation(2015b), p.45 #arsto] =}b 24,
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Lifetime and functional
units compared to
industry average
(utility) considered

. " during use
————— m — ) —
Manufacture i ]

Z+&: Ellen Macarthur Foundation(2015b), p.5.

(33 3-33) SZ=gY X2

113) Ellen Macarthur Foundation(2015b), p.62 #arsto] #=}F 24,
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3. 87 A UZt xjHQ =&3H ZLEZ XE AAFY

EU @A 9ol 20189 BU <2784 LUER AR A9l 9o 71E A=, A4,
MY S AR AP SE AT & ATHIHE 3-34 D).

b = T _
Public Procurement Strategy(2017) HE X2 & "

EU support schemes and voluntary criteria for green A
public procurement(2017) =MZIxY t
—3
Directives on specific waste streams(2017) 3 o 7|13 gy A
Strategy for Plastics(2018) ;'l
Vam?us |n|t|at|ves(2913) e oug HiE
Waste Shipment Regulation(2006)
General Food Law Regulation (2002)
Internal Market policy(1993) —— |
Trade policy(2015) HA eSS 4
Landfill Directive(1999) ————— - =
Eco-design Directive(2009) SHWIE B+/128 J'E-JI‘
EU Ecolabel(1992)
2z 420 O[3 042 23 ‘,’:
X
Quality standards for secondary raw materials(2016) TE=0| 7158 220 Ddt -
Investment Plan for Europe(2014) == e =
Structural and Investment Funds(2013) 2
n InnovFin(2018)
TE Circular Economy Finance Support Platform(2017) FI0H| g
=i
g
k=3 - A
New Skills Agenda for Europe(2016)
A& EC(2018¢), p.4E Farste] =} 2.
(O3 3-34) EU &8N XY e M 2 X7
EU <8734 sf7|A|ollA AL Sl= «3HEA] FaAE2 AL 4H|, H7= #e,
olxtlz, AAE ¢ Al TS W8-S Tl Qlr} o]F JiEtE $3EA] BYEF AE

£ 71& BsAYNAY W8S 7I5te R =& Aot k3 o) Ui £3EA A%
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SAZCIME HUET AR BEARGC] tieh W82 AXGeEN ARE AEH oz )
A WaL s ™ 3-35 3=x).

ZLEE X|E(2018)

EU ¥l X2 E

A DT RCH
SIS EE

=22t21 HiF Bof Al Zt U= HF
O CHSt AH|AL HS 28t

AEEd SN2 WIE

CAEZIE HEES R RS
ZEM g HWEE ]
LR HY 2s)

28, %2 ¥ 5Y T2

MFX|E 27}

O|XtAE SE 7IE W
O|xj=z &8 U= Het

=S, HIE, WVIE 93

23N WYXH SRSE
S A
LUy

A& EC(2015, pp.4-13, 2018c, p.4, 2020, p.2)2 arste] AAF ZHA.
(O3 3-35) EU =8tAN X|EQ} sAH A AAN

EQ =SEAIR ] A 759l Aside AlE AAl B olAE AR g 52 A%
AT 2 71 G4l Aho] v S5tk EU <44 AF ¥ A5 J4 A9 #ok=
Tt 2™ 3-36 32).
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2 (28/X018) %2l
12.9%

nH’k=
40.8%

2H] 1.9%

A% ECQO19), p.5% Fste] A7 A4,
(73 3-36) EU 2:8120H 2 B2 917 s X2 20K2016~2018K)

EU, D2, A8 5 319 2844 2UEY AE ofud 848 g1 JAS
siersly] i8] HES Ak, vi/lE pe) BAEr ohet A4k B 4w, o9, %Y
3 84 5 AU A 3] BAZ o9 4 UES AW/ AElo] 9SSl 4 9t
(719 3-37, 119 3-38 2).

16 15

(=T ]

HAH Gl A HIg 22 OlirE HYL S
Zt&: ADEME(2017), p.30; EC(2018c), p.4; Y& 2744(2018), pp.80-828 &arsto] A=F 2HA.

(J3 3-37) EU, TEA, Y& «=#dH ZUEY X7 (1)
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P =T
WS HENEE 3 RUYSTANY
H7IE 28RS //\15 '

DIZHEX], QIXj), EEIPIA] |

Mt auest- Ko est
n2EE 4

V42 U QX E3 HIE

Ab&: ADEME(2017), p.30; EC(2018¢), p.4: ¥ 273/(2018), pp.80-82% ZaLste] A=F 244,
(O3 3-38) EU, ZEA, U= =2tdN ZLEHY XE Q)

Ao £, ARG, #H7] 5o A A IS aLEsto] A9 aeARl o8t S
S4517] fsiAs w71E A=Y AR Bl B Yok AR oA Bl
FXlo] vl F835hH, o5 et-17Isty] 3t HUEE A3 A B4t B 4] DA
S A F717 SHolM HEE oo & Zott.

R | EURESOUreR OfISISROY " g material Score board|  EU SDGs-Goal. 12

.

T
EU Resource efficiency  Raw material EU SDGs-

L V-2l Waste Management Score board Score board Goal.11&12
s s A
I EUSDG
- : - EU SDGs-
O|XIE =& Recycling Raw material Score board Goal 12
A

A

—

Ay ﬁ’.‘_‘ EY Hesourcz:affri:: Sty Eeol Raw material Score board

i

A= EC(2015), pp.9-10; EIP(2018), p.5; EC(2018d), pp.23-26; Eurostat(2019), p.1& Farsto] &=} 244,

(23 3-39) EU &8N ZLIHE X &8 24
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(# 4-1) =Y =SFH ZLEHE XHEQ) =4
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1. I 2N 23 XE AR 24

7E =78 W <284 B AR A

1) H1xE A&7 |27 2(2018-2027) W X2

TAINAL A7 | 2A12(2018-2027), 01 HE O] <8FA AdE et 7|Hto] v
gol o, F8 A7t WrlE 499 AT, ASALE, £80I8E, oA Fre=
ods] ‘W7 dA O LS FaL UHE 4-2 Fx).1149

B 4-2) W13 XU280|=A8 W Keas X|E

[

XEH 9|
H7lE dee TAT Su S84 dibl H71E AR vie
FEAEE g BT bl W7E HSART
EHOIZE g BT iE H71E &8el8T
e R oAzt 7H71E ST HiH] olvxekd 7S

A BARALE(2018), p.41E sl AxF 24,

A w7 dAS] BN eRE EESE AN oS LS| o Sl
At HYlE TS dFHCE Aol Hide AF A SARE AR AEE

golge melsh, ABATHE AL 5 A4 @ 2u] 9A G B Fasi

economy
Imports
* Lan ill &
Raw inci eratnorl
extraction mantsctuing distribution feie "” Was‘te >
equrts
Recﬁ.lmg‘ """

A& EC(2018¢), p.23& st A2 A4,
(J% 4-1) EU ¥xig ATOHE

114) BARAEE(2018), p.41.
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2) Z7IRATSEUM2E(K-SDGs) W «8H4N 23 X5

20184 12¢, 7390z =7 A £oko] A&7ts/dS gHeb] sl =71 A&7t
RIS K-SDGsE 419 o159t 115 A= & E0ll4E UN-SDGsE W=
350 B AIREREES ATdoks WRFCE uiiEglow, 57t A&7e/d Ad Al 71
A=E 289 oAo|th.116) K-SDGs AH= HA, AR, 34 HopdE FHEEH, <334
oF T Qe AIRERE 9 NEE WHste] HEotd (E 4-3)7 At} 53] AH 8-32
LS 7EH R FEoto] AAGFOR Qg IS Aok AR, AAAET

A%

& UAEY oA} ohe &AW 2ot & 4= ok E3F A E 9-5&
SHgZIBHA Rl AH] EEt 7& FAlE B9l Abasdo] w2 AYSE ol §lof
A At FgRith olof B AFox9 £3EA RUEY AE NE A
K-SDGs AXEE F#sto] HESILE.

(B 4-3) K-SDGs L =2&x &3 X|H

S MSSE B
7-2 | F7h iAol % %MLW AAE & - (7.2.1) AU HA wF
7-3 UAE Aot oUX| TES P4 - (7.3.1) F7IUAEEA R
gy | FTEE BEHOE S} FAgYon qa | - 631 FEIHR
HA9EE A - (8.3.2) FALAHH
&9 A9 A FE TN é%‘*dv% B3 |- 9.5.1) B @9 olitsiEia
= LB £ AT 2 e
A 4 H71% B2 5 A = 2470l

116 714 14]7155?%7;]0&6&% %117}11 5 S (11.6.1) A I AGAH 7|2 uy
12-1 A&7kt Anjeh Bito] fet SRl - (12.1.1) Ages|EAe] 9 21958

i PG Syt ol NYAY 59 A5
- | B 7 Ao AarlsslA Bejsly ggdoa | - (12.2.1) Ed8A=

e - (12.2.2) ZFHRALAHEE

115) SH4H BEx5(2018.12.24).
116) 34E BExE(2018.12.24).
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- (12.4.1) 93148 AE SHEA
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1.5C 74 Agt

A BEE(2019a), pp.45-48S Farsto]l Azt A2

QA AN AT Aol T A 1A A3 2418 (2018-2027): 9
A A ®oF FA32} A&7 712AY MAAY(2016-2035):9] H7HA&7M s
HER(K-SDGs) AHE o, o] Mokt 85710 #et HE o W A1t
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I Executive Summary

I. Introduction

1. Research background

0O Diverse environmental problems are arising worldwide under the “mass
production — consumption - disposal” structure of a linear economy.

O Korea would benefit from a transition to a circular economy because it
is a resource-poor country that imports most of its resources and energy
from foreign countries. There is a growing concern about resource
depletion and market volatility.

O A number of countries, such as the European Union, France, Japan, and
China, have already developed circular economy monitoring indicators
and used them to identify the status of progress towards a circular
economy at the governmental and nongovernmental policy levels.

QO In Korea, monitoring indicators for diagnosing and evaluating the
implementation of a circular economy have not yet been established. The
Framework Act on Resource Circulation, the current blueprint for a
circular economy in Korea, established national resource circulation goals.

O The First Master Plan for Resources Circulation established four indicators
for confirming the implementation as a follow-up measure. However, all
the indicators are limited to the amount of waste generation. The plan
also raises the need to develop indicators for analyzing and managing

resource efficiency and circularity.
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QO It is necessary to develop indicators to monitor the sustainability of
resources by broadening the scope to include the resource productivity

and recycled materials.

2. Purpose of research

Q The aim of this research is to develop the monitoring indicators and to
diagnose the progress towards a circular economy in Korea.

QO This will contribute to establishing a statistical base to evaluate the
domestic transition status to the circular economy and achieve the mid-

to long-term goals.

II. Domestic and International Trends in Circular Economy Policies

1. Analysis of the circular economy policy objectives, agenda and

strategies of foreign countries

O Since 2010, the EU Commission has aimed to shift from a linear economy
to a circular economy. It established resource efficient strategies and
suggested directions through a “Towards a Circular Economy: A Zero Waste
Programme for Europe’ in 2014.

0 The Commission announced a circular economy package containing
detailed action plans, laws, and guidelines that emphasized the need for
continuous monitoring in 2015 and suggested circular economy indicators
to be commonly applied to the EU member states in 2018.

QO France adopted a new resource-efficient social model to promote the

circular and low-carbon economy under the ‘Act on Energy Transition for
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Green Growth' including measurable goals.

O The Netherlands issued the ‘A Circular Economy in the Netherlands by
2050’ in 2016, which aims at a future-oriented and sustainable economy
for the present and future generations.

O Japan issued and implemented the Fundamental Plan for Establishing a
Sound Material-Cycle Society to establish a circular society towards the
goal of reducing environmental degradation and natural resource
consumption. The plan is issued at five-year intervals, including the first
in 2003, the second in 2008, and the third in 2013, and most recently,

the fourth plan was released in June 2018.

2. Policies and indicators related to the state of the circular
economy in Korea

O With the implementation of the ‘Framework Act on Resource Circulation’
in 2018, Korea established and executed the first Master Plans for

Resources Circulation (2018-2027). The goal is to reduce generation of

waste and facilitate circular utilization.

II. Trends in Circular Economy Monitoring Indicators Development

in Foreign Countries
1. Trends in the circular economy monitoring at the government
level

0O The EU's monitoring system consists of 10 indicators divided across four

stages: production and consumption - waste management - secondary raw
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materials — competitiveness and innovation.

O France’s monitoring indicators consist of three areas of action and seven
pillars for a total of 10 indicators. The initial indicators were developed
by various agencies and organizations including SOeS, ADEME, and MEEM.

Qd In the Netherlands, the Dutch Environmental Assessment Service proposed
a system for monitoring the national circular economy implementation
plans in cooperation with the National Institute of Public Health and the
National Statistical Office of the Netherlands.

Q Japan classified the indicators of circular economy into overall indicators
and seven sectoral ones in the 4th Fundamental Plan for Establishing a

Sound Material-Cycle Society.

2. Circular economy monitoring trends at the private and academic

level

Q The Ellen MacArthur Foundation provided new perspectives on resource
productivity, circular activities, waste generation, and energy and greenhouse
gas emissions by developing circular economy monitoring indicators.

0 EURES developed indicators to assess resource productivity, and EIP is
developing a system to monitor the implementation progress of the

strategic plan for raw materials.

3. Implications

O To promote efficient use (resource efficiency) and circulation (sustainability)
of resources throughout the entire resource cycle such as production,
consumption, and treatment, it is important to expand the policy

development and implementation perspective from waste treatment to
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waste prevention. In addition, it is necessary to review the monitoring
indicators for evaluation and diagnosis across the entire life cycle
including production and consumption stages.

Q Accordingly, circular economy monitoring indicators should be reviewed
not only for waste but also for raw material flow, resource efficiency, and
sustainability. Notably, this process of reviewing monitoring indicators is
incorporated into the EU circular economy implementation plan.

O Indicators at private level in foreign countries commonly include stages
of production, consumption, competition, and innovation, and it is
recommended that they address resource efficiency, such as resource
productivity, raw material self-sufficiency rate and secondary raw

materials.

IV. Developing Monitoring Indicators to Assess the Implementation

of a Circular Economy In Korea

1. Domestic indicators related to circular economy

O Indicators in national master plans such as the First Master Plan for
Resource Circulation (2018-2027), the National Sustainable Development
Goals (2016-2035), the Fifth Comprehensive National Environmental Plan
(2020-2040), and the green growth indicators of Statistics Korea contain
waste generation and recycling rates, but the self-sufficiency rate of raw
materials, contribution rate of recycled materials, and indicators related to
investment, employment, and added values are not treated as relevant
indicators in the domestic plan.

Q Therefore, this study aims to develop indicators able to diagnose and
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evaluate the entire process of material use which includes the stages of
production, consumption, waste management, and secondary raw
materials and reflect them on the National Circular Economy Monitoring

Indicators (proposal).

2. National circular economy monitoring indicators (proposed)

a

Priority was given to the indicators reflecting the implementation strategies
proposed in the Master Plan for Resource Circulation (2018-2027). The
implementation strategy separates the production and consumption stages,
but it is necessary to link eco-friendly consumption to products
manufactured in consideration of resource circulation. Therefore, some of

the strategies were modified to meet the purpose of this research.

0 Although not provided for in the current implementation strategy, additional

0

indicators such as “technology innovation”, "competitiveness (value-added),"
"employment in the circular economy,” and "reduction of greenhouse gas
emissions’ were also reviewed.

The final draft of the circular economy monitoring indicators was derived
after collecting opinions from experts and practitioners in each field
through forums and advisory meetings.

In this study, the proposed indicators were both composed of representative
and auxiliary indicators. The representative indicators were divided into
‘short-term’ and ‘mid- to long-term’ based on the data availability.
Specifically, ‘short-term’ indicators correspond to currently available or
alternative statistical data, and ‘mid- to long-term’ indicators consist of
important metrics for monitoring but for which diagnosis and evaluation are

not possible because of the absence of the relevant statistical data. The
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indicators need to be monitored and updated based on future data.

Diagnosis and Utilization of Circular Economy Indicators in

Korea

The progress towards a circular economy was diagnosed and evaluated
through time-series analysis of each ‘short-term’ representative indicator.
For ‘mid- to long-term’ indicators of each stage including the circular
material use rate, there is a lack of statistical data. The indicators need to
be supplemented and improved in the near future.

In addition, statistics on material recycling and energy recovery need to be
calculated and managed separately and individual goals need to be set for
each.

The resource circulation management area in the environmental industry
statistical survey currently excludes 19 of the 31 industries that were
determined in this study to be highly related to circular economy. It is
necessary to expand the statistical investigations beyond the existing
waste-oriented scope to encompass the items related to the circular
economy.

Currently, the Ministry of Environment's Resource Circulation Information
System calculates and manages not only waste statistics but also national
resource circulation indicators included in the Master Plan for Resource
Circulation. It is necessary to publicly provide the results of evaluation of
the progress towards a circular economy by utilizing the resource circulation
information system. This information could be presented in the form of

banners so that anyone can easily monitor the implementation status.
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VI. Conclusion and Suggestions

Q In this study, monitoring systems and indicators were developed to diagnose
the status of the transition towards a circular economy.

O According to trend analysis, domestic resource productivity has changed
little since 2012, so a policy incentive system is needed in order to enhance
resource efficiency.

O Domestic waste generation and final disposal volume are increasing, while
the circular utilization rate is decreasing. In addition, citizens' awareness
of recycling in the Consumer Sustainability Consumption Behavior Index is
decreasing despite the continuous publicity. This requires more systematic
training and publicity, and requires regulatory and support systems for
waste generation prevention and recycling.

Q In terms of the impact of the circular economy on the domestic
circumstances, the total added value (sales) and the number of employees
are increasing, but the investment in related R&D budget is decreasing.

Q It is expected that pan-governmental efforts will be needed to expand
technological investment in the circular economy, where securing technical
skills is particularly important. Above all, cooperation among the Ministry
of Environment, the Ministry of Trade, Industry and Energy, and the
National Statistical Office is very important in developing circular economy

indicators and paving the way for statistics.

Keywords: Circular Economy, Monitoring, Indicator, Master Plan for Resource

Circulation, Statistical Survey
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