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Globally, only 9% of plastic waste is recycled while 22% is mismanaged

Share of plastics treated by waste management category, after disposal of recycling residues and

collected litter, 2019
@ Mismanaged & uncollected litter @ Landfilled @ Incinerated l Recycled
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Production, use, and fate of all plastics ever made

Roland Geyer, Jenna R. Jambeck and Kara Lavender Law

Sci Adv 3 (7), e1700782.
DOI: 10.1126/sciadv. 1700782

1 n Product lifetime distributions
0.8 - —Packaging
—Consumer & institutional products
0.6 I I ——(ther and textiles
~—Electrical & electronic
é 0.4 ~—Transportation
w|ndustrial machinery
021 ~Building and construction
0 — —— , |
10 20 30 — 40 50 60 70
-0.2

Product lifetime distributions for the eight industrial use sectors plotted as log-normal probability distribution functions (PDF). Note that

sectors other and textiles have the same PDF. 4/37



In-use stocks Discarded
2500 primary 4900

Primary production
8300

100
Secondary

Science Advances

Production, use, and fate of all plastics ever made
Roland Geyer, Jenna R. Jambeck and Kara Lavender Law

Recycled
600

Sci Adv 3 (7), e1700782.
DOI: 10.1126/sciadv. 1700782

Global production, use, and fate of polymer resins, synthetic fibers, and additives (1950
to 2015; in million metric tons).
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Science Advances

=al AElo| AlLH
— — ] — Production, use, and fate of all plastics ever made

Roland Geyer, Jenna R. Jambeck and Kara Lavender Law

Sci Adv 3 (7), e1700782.
DOI: 10.1126/sciadv.1700782

Cumulative plastic waste generation and disposal

/- 25,000
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—Primary waste generated J
—All waste discarded /
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—All waste recycled ;’ »
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Cumulative plastic waste generation and disposal (in million metric tons). Solid lines show historical data from 1950 to 6/37

2015; dashed lines show projections of historical trends to 2050.
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Talk to us +254768188934 or +25410.
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McKinsey

& Company | ] N
Closing the loop : Z& XL OF W S7fof= M =ly2
=3Y0|H, H2E A= TH2E LAl AHE-ESH7| A3t =etile]
2td(Closing the Loop)E F&5(01 7| S HH ZHO| Chst

OZEE BE ZO0|E O YUS

Closing the loop:
Increasing tashion

. . . 3t 02| 24(Closing the Loop) 2|2 &8 A|AHIO| Riz|E
~00Q ThE{ M (A &+74 QU AL 0]l
mrcularlty 11 A7H70~90% 2B PG(BH, B, Y ArEIE 0[)
i ' 212 499 50%0] sigste S| O AE{S] FLQ, of 35~459f L2
California oY, 0)2 S 2 84|, & 500-700% Zaf 24 of 5

Advancing closed-loop recycling of polyester in California could have holistic impact of $3.5-4.5
billion of holistic impact

Total potential holistic impact by source of impact, USD millions

Potential holistic impact types 3 g :
from Closod-loop recyciing: B Environmental ] Social [l Economic

3,500-4,500

~20 2-30 80-580

- 2,400-2,800

I
» B & ® SRR
= A =2 R @ @% 6 =2 22/37
Total annual CO2e Water use Land use Chemical use Jobs created GDP growth Revenue Cost savings

holistic impact  emissions reduction’ reduction? reduction? from jobs growth*
abatement



Few US-based textile recycling facilities can convert used apparel textiles into recycled fibers for

new apparel

Location and description of identified textile recycling facilities in the LIS

-

Facility operator

Current technology

Input types

Output types

Ambercycle

Chemical polyester recycling

Pure and blended polyester

Recycled polyester

Matural Fiber Welding

CLARUS technology converts

cotton into longer fibers
to engineer performance
recycled cotton

Cotton, man-made leather

Recycled cotton, man-made
leather

Eastman Chemical
Company

Chemical polyester recycling

Pure and blended polyester

Recycled polyester
intermediates

Ewvrnu

Chemical polyester recycling

Fure cotton, pure polyester,
blended cotton-polyester

Recycled polyester; recycled
man-made cellulosic fibers

Circ

Chemical polyester and
cellulosic recycling

Pure cotton, pure polyester,
blended cotton-polyester

Recycled polyester; recycled
man-made cellulosic fibers
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aterial

ercycle regenerates end-of-life textiles into
matenals for brands and manufacturers



Collection

Tromn bouse sty Lo worn oul L-shinls, wete corsoldatng the
workis and of e textins Into ane eantralzns oooaystom Cur
natwork of cartnans cnabias ool ans gobal players 1o saamiassly
redrect ther ungsable maleriys back Inlo supply chiars,

Ambercycle™
Nest: Ambarcycle™ Technology T@ChﬂO'Ogy

AR CyCR™ S Cnndony JiOCAL COMINUOLL New Mo Cecen O
rroferigs tadtionaly doomet and o He Toogh o molocsls
MOOENENEEOT [90e W SODANMD COMDONSNEE I8 COMEion TOsThes
0O Crasie Durs faw D g o DIOOnsly AU 10 radyCe

resTn

Nt Sapply Cran Megration \\

; TR ‘
https://cycora.com/pages/how-we-work

Supply Chain
Integration

ArOQe - etk ™ D006 50T Manonals e O ke wit ou) H-:
mbeon sy chara W oegie he hghesl Guaity eng Sroducts
X 00 Doy, oF OO0 s0ols O (oo cis Comme 1 e

2 rns T hobs O By s ana Lamary wr Moy

Traceability and End
of Life Solutions

e ADrCwOie ™ ECowimsm & 5 OO0 OO s lem atech sow
procictsmateriaiz 1o flow In cortinuous 'oops o one Necycke 1o
other Dy CONtCting Our phytc ol and Qe SO0 wa e
SIGINNG Duinsiies 10 Dave MESCT SO0 2o b 3s0ss

ther o s Ives posd presera. andd haow

More Aoz (O '-"”V'"""'

25/37



H

>.
b
Lo
|0
JIE

AAZ|7] At 12774 A4 O|HME E(EsE3)

- 2| &2 M S0 L£H S iAot fich e =0 £ E T= 2| & #12 (Closing the Loop)

1 (= e dw 7 £ Hlm= 2017] Aol A& A =48
=&7s ‘ldor?| flol Al A& 18 §E=E & HA|R A& IDE 13

- SO B G O F B& Y o)

=

A X

T d

- aH| A M8 SO LAE H7|Z5 8o/ fofl Y F A Z2EA 2 =

- aH| A F20 A 7| &5 +757| ol ~0fdur =

= 7| & 471 HEor QA SBEH AL o2l = EHfE S0 LA 7|25 ArE83
- 7#2| EL|of 20IE0| £1 9|25 7| H/HEBSHE S Fe{sts 3 A HHQI A%

- 2H|A7F ol 7 |l 2 80| A = U= QAAEE AZ(0 £E0 AR, &)
- ZAQNAA A MIETA| AT B LE H[O] X[F FI2E|0|M HEAO|E 2 A=lE =24
H =

TT

|
W
Mo
=2
| >
ML
|
N
4o
f[o
_)IJ_I
d
ol
N
40
o
.l'P,E
9
2
o
[0
>
X
-1
o



2

A - ) -
L B Tl T
/ o AN ,;": *\-.'-f .
o v e At ¥ 3
P o~
AN LR L “‘%‘ '
N . o
& \ : . R 3
" ' . :
- -
7

CHOPYALUE



28/37



AOIZ38 A& B

<
1ol <k
0 AT
= Ho
O 0
& 45 ~
T ® <
2 £ 53
=J
N1
Ho

29/37



ur

apA

H[

=

o
T
4r

A

o A

[OY A A4 E 20| A 47

M3

1 718=

Jlo

8o

- -

St A50] A[F W GAOIZ AR &4 B0 AlHE suE

=3
=

Al 2 L,

NEEERTEE

715

HAl GAOISE ArEA=

o

QU E R A ZHE] Y

Z1
|

30/37

(D)
N3

K| XEA|
Upcycling
Companies




AF

B. & A0

<

=

T

=<

)

N1

Q

10

0

0O

T

Ry

@)

=T

ST

~ s

. N

lod T

o |

U xo =

T &I <0

gl < m_m

m_mﬂ L_L ~

<l o% —

K< -
i {

ﬂ ol ﬂ::

=5 o ol ur

= K ~ H

o X0 X 53

gl o O &+
X

H b WL

i o~ [l W

fu O go M

oM a_ﬂ T~ O
| = <

(-

E i — &I

%AH_ iU o oju

= 2 Kol
oo T K|

o 31 ~ T

M2 &y

M| v I =

o M A
= & 00

T dl1 mu )

=< 1[e} |n_u| |__/|

ic X0 <X O

~0 @ &0 T

|

O
bl
Q
N

Upcycling

\X/aste

Companies

31/37



A E=ROILE

St
=

S
O

2fAEL ZYALR Al

=

(D)
N3

Upcycling
Companies

32/37



TR

Upcycling
Companies
AH A}
O L

~-——_—

Zero
WY/ aste

33/37



2 =
- 7| 0lA b
404/ 4H)

- £TY 70} | QAL

=
=

AFO

S|

110

7| %

[s)

2tAE S 22

EE HE

UL



[ -

AH[EOIRKEYZY, 0%
SERTIEI

Zero
X aste

Upcycling
Companies

35/37



() rusa



7|t = 1t

1

AFZFX| CH O] B 24 X]

=1

Atet (S&, 4, 2H B E ZOfe| M 22 mjj2{Ct

oIX

B

: FIZH/ CIpQI / OpA|

84)

O Xp3 HME| A LH H=

m__m

N B

il 1o

~

25 g

X0 — X
= 0 o @
or T 31
B0 OH ol <]
0 Moy niu
kKl = & o
<=7 NI <
G m_.=._ M NH_
AT
of WO Zo K
31 = mn
N K< O ol
H 7T < Ll
Kb & &1 <

37/37



N
(-
N
Qo
.

ro

=
A
.
JF)
al?
mﬂ
r
0.
for

20234 9& 14
EEL]: 8L

[HA2IEH HE, & HoHAISAHXI[AE2S)



Atdl

CO chap.2.



]

QIAIOIZO| HOI9t WA



BAO|Z2 822 5873

A AFO| 2 (Plastic Upcycling) S2f4AEH 7|0 dH7|&2 A 85K A FefotAHL 22AQ OXR
74 2Lt % B2tz 9] AlAH| &2 HEot= MBS —lﬂlofﬂr S AO|2F (Upcycling)o|& 4 50|Lt 7| 5d 2 7| =
H| &F&A|7| = Upgrade?l =8&0|4U H|7| == A - A= E5t= Recyclel] 2.

Croff HB A= Al &=
AL ME= 7125 20510 1

UpcyclingZt Downcycling 80]= &=E #|O|(Thornton Kay)7} 2/0|{ = X(Reiner Pilz)& Ql&5I, 19944 ArH = AO|
J[AMUM M AFEE UL, 2009'F, =20|E|S] Belinda Smith& —‘?'—%Of = 7[0| M YAO|ZZO| S7sHA| BF 7f'—._*3_

= /IO M= GAO|=T0| B+40[2fal T

Hol M2 HARIZ Hot= &4 82 A M=F
1= Upcycling(Z@ AfO| 23, A=h&)0| =)t

2 -|>
mnoﬂ
X mjo







(1) OFSCF= 7HA 2] "o 2 b E| H[OF 2]

e 2006 53, OFSLI27tAl= =i £[z= 2|AtO[F CIAteI M Z 2 E ‘O DofE[H o2 & 2T
o
=

o O| RCXFQAARZE 2 A1 a7 2| 2HE
A= 2lojg.

MZkote X MO AR E| CIXFQIEE 2O 2 ChFSH 20RO A O RCIXFRI0|2H 0|2 2 RIS A9l

o ORIE|OOF2| = A X| 2| AMO[Z & C| ARl A& df .
2 AFO| 2 M S MER M, 2009 0] = OFSLHR7HA Bt = B

« 02| L|XtO[H 5, EhM| S ote| ¥ & Sofl Ctfet M H=thZES M0 H=ES

o

« M OFSLIZ7H = =R IS0 O0|HE S B &S Sofl T




e ML= HEYE MAd 72 S0l 2= 1 OfO| &l ¢l ‘S 2| =0t01 M| == Of| C[4'= 2020 6 A

[ ]
>
ol
=

I
O 0|—J
>

d
- 0
Rl
.
r©
>
ot
]
i

ks

e
Ot
g
=I=|=I

>.

Sk, Ol 0|83l 2 dTNnc7t E2[0AHEE R
J

l




O
e
oc
@)}
i
i

OfLf,

=R

(3) AN =

=
-

e 119REO

oy

o
johu
KF
(@)
| !
ol 40 X
5 & mﬂﬂ
moE D
I3
g o o
o oy M
i o OF
K o &
ol = 15
= 10
00 g ul
u |r“_m_, _._.__L
w ¥ o
N L KO
R
L~ =
X o4 oH
0 I =
< mﬂ mm
mn ¥ Jo
~ u om_o
5 1o <
=
mH T
=z 1o £
— 40 ie)
or IH E
(C
m ol 5
= W U
= 0o =
2 =0 =
R
° = o
= & <0
= A
ol 10 El_
T Koo
ﬂ [y ID_l o<
s & o<k
] io0 nd ._LQ_._._
o KU 0{0
ol FoHr %
jol MY 100 mr
81 o| =0 LH
do <0 31 FF
N OF R of
olo _n/u S o
< o 38l {o
— o —
of @ o K
Hr < I ny
o W e
70 © T30 <
[ ) [ ] [ )




=
HE 2 AL U2 22

2AEl 27 X = S| =2 (pp)
7{ || ‘242 (cOME BAG) Of| 28" S x| &t &t

o= A7IE2t= FY HEY S = LA0|2 2 A
UM UHE/[D, oMM 2 HEE7|E AT +=HS
E 9| EfjO(tray) 2 & 'S







ggoz

201 M=

2
o=

st
=

Ol UM BAOIZS H7 == A

KO
ﬂuﬂm
I
T [d
L
0
R
@o ojnu
110 omﬂ_
e I
o)
=
<X K
e :i_
0
Q T
< <

=V

=
o

124 0] 2 FHLtCt

S 5
- -

Upcycling

A Zlad HQARIY HJAA BIVIR|E Ad AE2=

ol
=
mo i
x4 P
i < X
o] N
X O L_L
v N
~ __m.__u =
LY
ol XO DK
L N 3
= < WK
. o & 8 T
LIL E._“_ —_— m 0/0 < =
= o — 2
< oo b o _ﬁm <
=¢ gl ol o o ol
1o =
u g O o K g
o of & M 0 <
om0 S 2 )
= N R 0o O ¢
— Bl X oo =
Q — ©
<K < O MVHE < ”_.ﬂ_m_. &I
al 50 O ._“_m_ﬂ = <0 T
on o < KU i mi ok
@_._w____g_omom__ﬁ_uﬂ
K X o Ml KO Od X
I[TES < ul 3
M_.V_.“ = o mJ ol oF <
10 _&.._u N _,.AO m.ul of of
M ®d & ~ < RO RO
o I X o o1 ol O]
< o E T T
W T & o i

11



MEU 53 A 45 SRS 7|02 3t AU 28 Y 4+
20198 5F, REEEE(EEA)Z "wE W S48 07| = TR0 &3 g BN L1k
= ZH770 |G Z2=:h)e S5 A8 07| = G2 17315 2401 G| =4, 2, i HFd 5=

DA
7_II- _"_:,I-7|-%9‘| % O 71 L

s Lk Stot. 2010 43t
WGt AHa 4| T AHE-0lH A2 549 AHES EE A S £ 5
e mEet 2EHE S0l 2050874 REE A& Jteet A L2E o= A"HE 5

7|2 MWL AL 22|
F 1

W 0| 20| HHERE: S FMe|7| U ZatAE H7| 2 A7 2 23

» 20203 12 o 28| 7] 4| o Z= Heh 'S0S 2.0 0| SH=E St

+ Y R UYES oiFLE 7] A sEE At AE 2T T Zlg U2, T 2B F Ak YR AlE A B
=44 @94 NS d=F 5

» So| sl F2E 7] ZAO UM =44 BE w5 = oot ol B850 =25 2L US

+ O|2F AAot0] UN E32lof= A4zf Z2¢h(2019. 03)AM sl Sef£F 287 LS| ZEHA 2= Hol
olE=E07 2el8 LT AHE= Alehotdl, S8tA8E HAl" +~ Us U384 243 Echs T 0 5=

237
7 2E AR |2 MY WU AZDOHOM BUAS BE AT 22 Y Ao BIAAL wrj AL
Ol O|H
=

SE-20 4
Ix|(A2|ELjop), ZatAEl E AFR ZX|(512H0)), Ao WO, EE, HA| 59 EatAE AL 23|

2adAoNS), E5L8 S5 A8 Al EaRd(HArL) S




11O oF

A|2F(2016)

s,

A|Al: 2020 7FA| =L Af

5}
FH(2017)
%

2 Al

IT
=

O|H, 2017

25

L
—

j

<)

i

<
o
+U0| s4Hes & =Y 4

TAHLE

- =
o
/

114

Z
S
E
=
=
=
&0l BAUS.

=

HI

=

B
AEE

__O
._|o _:._ol <<

._._||_ _n__z m [«) .A_._._
E%Bﬁ%
o & zM
<H =0 wﬂ L
L

mH 7o =
._.._.. ~4 o_=._ _”__._._._ o_=._
100 wjr JM D o
_._._o ._,_AI Zo = ﬂ

EJF J4AHE
, 20180

i
=)

DI

o2
.ﬂ_.

<L
_.m_.

H g <

S = N

TR
jol] 3
Lo RO
ol
of <k
™ -
Li|ru |
o )
o 0 O
< won
T
T <
Jo mm
N —_
4qr A n_.u_.u_u
e
m_H -0 L
2 ou o ot
10 RO =0
i AT
i} W_T o] <4
B <H
N Tl - Ofl
iod ol = wlo
o1 T ——
N — 110 T

I_ZJ._. ._._.On_z_Al il
__o N ||AL
e

1o S W=

o] o=

100 = JIES

ﬂEad._tPuE_u.__u_

A_.L_.DMMobmm_.

L B o o ™ mcem_.

100 o 1ol Ol - 7=

m_._.__._._O_L | -

LHO T} o OH RK
URSENva ququML.._AI

.}.omJMtLﬁtW

mﬂzvA X o] X

E_o__u_._,mﬂo_;-ﬂo

mly %mo_o 1) 8 1.

olmezurﬂmemm;_



A

Oj 2 7]

=

@

"

o

[ | H{ E{ 2

Off O]

|

=1

=

2=, 7]

o

}

O

=27 =4
OF

—

At
o= H

14

o

5/A Al

I.

AH A
t A AasMgY7|[=E0

F e

HE 2018~2027H % 7| =4

@

SE
201930 SEE 33} 54 A=

A
= —10 O

S 511 A
= AH A XF

B =

(=g
=

ot
B

Ny N0 i
n <
~ [Ny
< 0% "
T <k
Ik oju <M
s =1 0]
U o] T
oo 4
o Q1 =0

X N
o N =
o M Jo&
THI O_ mn 1O
N LI -
~N @~ & njn
oF u 0w
-~ y <7
W w_u olf <0
100 ) [ Wu
0 H K
I
g4 gn __,_MI - 1ol
U Sl Sl
= - gl <1 -

o H Ny 300
Xl o 0] W <153

B i
mq__u_qﬁoude_'.\).._A.__.._._ﬂ_Z
_.|_._u7 mm__um mo_e._,_mﬁo_e
_.:_.MI.ﬁZ.A __/_ﬂoM o
L o= _.__.n_v. __|o.__|

o T o
JE =T nju 751 1|2 HO oju =
211 = U IF < B 20
7 Kol %o L} Bo =

m—OlL. ([ ] ([ ] ([ ]






o] d

O ek =B M=

=
L

7| & W BatAE 4 7|

m o
- H
of M o
. gu od
noa 2
g1 I
ﬂ_zﬁm_%
._|H__
R Gy
g Bl O
o 2 K
]
< S~
do < o T
%M%ﬁ
mu ©  mu ok
o X! o M
< H < K
o0 -+ 31 O

d= Ald 24 7HE

—
o

U243 EYT 120 2714

M AFE 7t

o
=

2
o

z g3

HEQT 7

At

—L
H

| =4 28| OFA Al

Z

22k 8 E[H, A[ArA| A

o=, B2 I/ =

Z_-II
2k AE|(M2)7])0fl of

11

s
—

o =2

| =



2023 el X|Z5Is2 82l

0[]

SAL0IE MRA0IAM BicHE
=M&d A3

20234 9= 14&

=X : dilzt
[MEA HE)






ol

ol
J

]




BAOIZ5 2 SAI4 74

+ T FRSTAEO =T, 2014F HH| 2020 F sH YAO|=TS A2 409 2 2= 28| O]y S8
+ (20203 7| = MA FAOIZT MY FE= <F 20209 F #2)

« U YAO|ZZE EfHE JH4 2014 8671 0| A 2016'A 1500 7= <2F 28 7(710| S7}

TAOIZ2F00| High EF dM Bl = 2016'F HiH| 20223 2 5H{ O] S7t

— -

2L A0S AR FE AIO|SY Y2 M YT &

@ 202045

<2014E>

o _ o =T - z0|Eszk
=1 . HAO[ECREIE - = =
=X | E=2EADISOREIEE 7|2t 2016.6-2022.5







111|

I

2= o HIr Fﬂ9 L
2 oo & o
ﬁ

%ﬂ%@OEﬁwwwmwnﬁaﬁ

Ao 28 R/t 7IBH 2= 7| M| =0 B8 =)

i

IOl A EQUE|S A|ZHDE H| 80| YUK BECH T

LS

2 H[ A2 O':3'='—l 10] "0l efal of = HA| 28| 7|2f= A RGO =L " o &2
’|l= 50 T2 2= B A|E0] 49 735 22 = =87] &N
- HIES] A E Golltl seds S0l B8 s
Wit 8 Ar22] Ol & A2 8 TAH= Soll A= Al 20| Al S/ dLt

£ A|7H2 B 80| RLE|D, HIM = 530| drejsl
20| 57| 20| 7t} =S

2 A|ZOl HAPZE 12| 27| Y GHE H| XA BY HE

T T



Nilo

i, L=l 2

o

12 2

o

= O]

2] 948

2 EA7t O

O

=
—I_

i} of






Cj2pQ1 Tt

=1}

£ 9

. TEIITIR|

H71% A &4 22 (2



	컨퍼런스-01
	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35

	컨퍼런스-02
	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32
	슬라이드 33
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 37

	컨퍼런스-01-토론
	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16

	컨퍼런스-02-토론
	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9




