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Decomposition Analysis on Non—Recycled Plastics in Domestic
Residential Wastes
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Abstract: While the environmental damage caused by plastics is increasing and the need to
reduce the amount of plastics that are not recycled by incineration, landfill, etc. is
increasing, it is necessary to closely analyze the characteristics of the amount of
non-recycled plastics that are affected by various factors. This study analyzed the change in
non-recycled plastics in residential waste from 1998 to 2018 using the Log Mean Divisia
Index (LMDI) methodology. While the LMDI methodology is widely used in energy and
climate change studies, it can also be used in waste studies because it has broad
applicability and many advantages. This study decomposed the changes in the amount of
non-recycled plastic from the domestic residential sector into the non-recycling rate effect,
the plastic ratio effect, waste per GDP, GDP per household, the reciprocal household
number effect, and the population effect. And this study analyzed the effects of the factors.
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P12 . fre & GAME i 282 AAstaL, 202287H] 1
o184 9 Hd e T AMEE 20154 "HH] 35% €°l712 %or, =7 o
A RS TEE &3 B2 Hied WlE 5 AgE = ol HlE
< 20164 38.8%°llA4 20229 10% WITH7HA] E0)7|2 Jtt. ok HH]
45 54 AEEES 20109 28%llA 20229 40%= EOI71=
ojet Zo] ARget EEtAH A tiet AZEe sk A, B ekl

aztolut WigA Y AF-EHA F5he EStad HYlE AYFE S0t
= o] Fasith. AZ-EHA Xt r’/’r’\‘:J H7E%, & E2tAE |
A ATE dAH R Eo47P7] Ao ol ¥F= F+= 8=
o] Folo|aL JAF0] HAle FFHe] ojHAAE HE3| £A45h= Ao
g aoitt difshd SetAE HAEE A EohAE wiET Hohy
AL-&E W3l 191 7H* HIE, GDP, Q7 & thet 82lof| oJet He4]
d Y2 7] golthd) old gt 89S0l ETRAE HAEE A
gl Ale aBE Z4staL, ofd 7|dE) HAZ-ETE HAaAT]AL
AZZF2 S7H71ES she A AAVE S35, 28U ob7HA]

o|9} TG A= =UlolA A gl

H, 7|33}, o||A] EofojA= A4EoE4(Index Decomposition
£2 &85t CO, HiET Baht oA AH|FF WS}
o] EAS AR A0l Bty AR 7EH0E P54
T=PxAXT (I: &3, P AT, A F8, T 718)9 WP < Kaya 54
= S8oto] B W9 BEE Eofcte] A5k WHolthKaya,
1990). ollE =01, 2A7IA viETe] 4 354 HEF=(I+XCGDP/Y
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Il. OECD =7t 4&m|7|Z tiE H XHEE 0]
1. OECD 27} H7|2 i 343

TS (E 1) 1998~20189 &< OECD 57Hs9] A7t 1919 A&7]
= W& FolE Uerd Zlojnt. HolA BExol, OECD =7He2 B4
2

o= 20139 7]& 1909 A7 521 kgl H7IES viE3 2, 2003~2013
| 7|17F 1919 A7t #H71E siEe]l A%+ 57H&(Compound Annual

Growth Rate; CAGR) -0.6%= M4 hasts A9 gH, $-=uet
+ 20134 7] 1909 A7 87| & HiETol 353 kg2 & OECD B+t
Bt} 5 Wora OECD 279199t §H, <& 2)& OFECD 1719 g7
E AQYLE F0]2 YeRR Aotk OECD =752 20134¢ 7|& B+
24.1%9] ATEES YERII, 2003~20139 7|7 AE-8-Eo| CAGR
2.0%% I F7oke FAAT. S-HuEte] A9, AE-EEo] 58.7%=
7F =9k, 2003~2013 717 CAGR 2.6%% OECD HatHtt k7t ¢
=3t olE Bof fEvets AL 7IE EokollAl OECD =71 FollAl
H w3 wjEgo] A, JEEEL =52 & & Utk
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=]
2y

2H(generated) 30| (1998~20184)

(2 kg/9)

2003-2013
1998 2003 2008 2013 2018 CAGR (%)
= 593 672 829 774 771 1.4
o= 740 765 748 726 - -0.5
ARA 616 676 742 704 705 0.4
e - 613 632 629 675 0.3
Sd8E3 624 685 702 617 614 -1.0
=4 652 608 597 611 614 0.0
FEHE - 765 - 594 781 -2.5
°F - - 614 589 - -
QAEZ|Of 495 563 599 573 576 0.2
HEgac 576 587 596 525 516 -1.1
OECD &+ 543 552 543 521 525 -0.6
oA 507 507 539 520 527 0.3
or0|s=E 447 486 669 510 - 0.5
T290] 649 406 492 496 736 2.0
HaE 465 464 520 493 551 0.6
EIES 372 420 460 492 - 1.6
e 473 522 551 492 498 -0.6
= 542 592 538 475 459 -2.2
ARl 558 640 550 451 476 -3.4
AQE 436 463 481 451 440 -0.3
nEgY 417 448 516 441 511 -0.2
2710 450 463 477 436 409 -0.6
2|0t Ot 444 389 426 425 464 0.9
S2H|40f 583 419 538 413 485 -0.2
E7| 529 464 399 400 414 -1.5
7t 484 463 456 380 384 -2.0
o= 349 384 386 353 - -0.8
= 422 424 374 350 - -1.9
2HEH|0f 246 301 346 344 407 1.3
HISs= 292 279 305 305 350 0.9
=287 |0S3= 322 280 312 303 413 0.8
=HE 307 258 318 296 329 1.4
OIAEL|Of 396 413 391 293 405 -3.4
e - 303 336 - - -
ordH= 558 733 730 - - -
A 318 319 339 - - -

21.20138 £X| LYK= HiY

Z2. 0] A== municipal waste data2A] household and similar waste, bulky waste, electronic

& electric equipment waste S0| L&t

XI2 : OECD E[0|E|Z HIEO2 7+2510] A(OECD EHAIAL
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(& 2) OECD 4&H7|2 HEEE £0| (1998~20184)
2003-2013
1998 2003 2008 2013 2018 CAGR (%)
o= 34.9 45.2 58.4 58.7 - 2.6%
=4 31.2 43.2 47.0 46.6 49.5 0.8%
ARIA 32.2 32.5 33.5 33.6 30.9 0.3%
AQE 27.2 31.6 34.0 33.1 29.9 0.5%
2710 23.4 29.2 33.5 32.0 34.7 0.9%
oF - 30.3 30.7 30.9 - 0.2%
SEH|Lot 8.0 1.5 21.0 28.8 53.9 9.7%
EME=23 19.8 23.0 26.1 28.3 28.1 2.1%
3= 8.7 13.3 23.4 27.3 27.1 7.4%
= 22.6 25.6 34.2 26.3 31.3 0.3%
e 8.7 12.0 16.4 25.7 31.6 7.9%
o= 21.4 22.7 24.5 255 - 1.2%
QAEZ|0f 224 22.4 30.2 25.3 25.8 1.2%
Of0|SEE 9.0 14.2 17.3 25.3 - 6.0%
OECD Bx 16.8 19.8 22.8 24.1 259 2.0%
L EES 21.6 26.2 24.8 23.9 27.0 -0.9%
T290] 16.9 31.4 28.8 23.4 31.0 -2.9%
oA 11.6 15.0 18.5 21.7 25.1 3.7%
UG 1.4 2.7 13.7 21.4 29.0 23.1%
MI3s= 0.6 0.6 10.2 21.2 27.2 41.8%
2|0t Ot 0.0 0.0 7.4 21.0 27.0 -
4= 12.1 16.8 19.3 20.4 - 1.9%
2tEH|0} 0.0 2.3 5.7 19.9 22.2 24.3%
H2E 254 25.1 25.2 19.0 29.1 —-2.7%
= 0.1 1.5 8.9 15.8 26.2 26.9%
ATQI - - 15.4 15.5 18.3 -
OIAEL|Of 0.0 16.8 17.6 13.7 25.8 -2.0%
negH 1.9 4.8 10.4 12.9 12.8 10.3%
EIES 8.1 8.1 15.7 12.2 - 4.2%
0|~ - - - 7.3 6.7 -
S2H7|0t3s= 1.7 3.1 3.7 6.7 26.8 7.9%
E7| 0.0 0.0 0.0 0.0 11.9 -
Y - - - - - -
HA|Z 2.4 2.5 3.6 - - -
Or0|sEE 8.3 25.1 31.5 - - -
FHLAC 21.2 - 17.5 - - -

7. 20132 =X WER=C2 i

Xt&: OECD GIO|HE HIEOR 7+E510] Z4d(OECD SHAIAH)
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HlSo] ZAL, 2o A4 HiEAd H71E 61.29%F E(37.7%), BE]

717 17.19% £(10.5%) 59 <°l At HEHAgo] 39, ARG &
A 715 EokollA 5.08%E E(58.9%)= A 7HE BlFol ZaL, 11
< AgE71E ZoF 2.39nt E(27.0%), AAH7E &of 0.79 £
(7.9%) =01t #71= W& Fol HESLE vSS Bopdz AE
W AR AEH71E 2ot 15.0%2 7P FaL, Atk AgEr|E

OK(13.4%), AR HiEAIE H71=(8.2%) <=l

He

(& 4) 22|t} 20HE H7|2 tHEY X HIEA4AE ST (2018H 7|1F)

(B9l £)
N | MR | wem | 24 X
waaamie | wamie | SEVE L e | ompe A
TR 61,220,319 | 3,389,427 | 17,063,495 | 75,537,079 | 5,378,575 | 162,588,393
&2 (a) (37.7%) (2.1%) (10.5%) (46.5%) (3.3%) (100%)

HZ2}AE 5,001,230 | 509,577 | 2,290,266 | 666,490 21,170 | 8488732
HiE2H (o) (58.9%) (6.0%) (27.0%) (7.9%) (0.2%) (100%)

|
/ax100) 8.2% 15.0% 13.4% 0.9% 0.4% 5.2%

(b
T Y2 - =3 H(2019)2 HIE o Ay

oA, 1998~2018¢ 7|7+ &<t Syt AEH/7 = HEd 2 E2n

g &, A HIAEE A ol o (O" 29 2tk 97

1 EV“EJ HHE‘%L %% 4| ®F4]of 9o &3 wiEsE g A8 7t

F& &% Aol 18| EEtAE HIAEE A

FJ'%% %ﬂ}**ﬂ HjEFol|l A AL 7Hsoto] £ viEEe dat SHA

IR = e = A A HE—

viel Zo], A7 E wiEFS 1998~2018¢ 717t 53 AR

ZataY wjETF 4.6%E w2 A Z7HA 3

¥, ZgtAY TS A ABAI7HE 3.3%= SV, S8t
g AE8E2 2008¢ 49.1%7HA] SV} o] % FAFA ol
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no

(O3 2) YLt LTS Z0F IS, AR IS, ECtAE HIEE M2
THEEE 17t 30| (1998-2018)

el
nuE AT S iEY S8 H=d

g
18 - E=aEHE B YEY so
o a7 E ok HEE N2
16 4 ——ZE2~8 YIS
| 50%
14 o
12 ~ i - 40%
.
| | B 1 ¢
30%
8 =
6 - 20%
|
10%
2 L L L
o Liin B B 00 N 1] i

1958 1959 2000 2001 2002 2003 2004 2005 2006 2007 2008 2005 20102011 20122013 201420152016 20172018
e

Az HHER SESAZE HOHE 7HS

ETAE AQEEo] i Hevhe FAET HESRAE 9 %Zﬂ*éﬂr
A ol Q7] Eof(0] A, 2018) 2003~20209 7|7F A& 7}
gZatAeo] 2y 714 2 2H 87} 2ol A EY the CL%

3)3} At} dgoA Ho], A&8o| 7Hs3t HESAE 7HEL A
e vt FAE Helth ol HESAE 7HHo] AR o)

L AE 9% 7] W2, AR A E2aE Mol 9%
& F1 I w2t AAUAC A= AL The T HESAE Y FAA
= P T2 Ao FAE. o S0, 20089 == BAAI
HA SARPE A0S W HESAEY TR Y] HolA 1
gal O Qls) <™ 4Ho} 2ol w-2fet HEtAE fEF £3F 2010
dRE g Facts S B
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(O3 3) L2t HZAAE 74 0| R ZHK7} £0] (2003-2020)

] IS5 7 7Houbai) —E- 102 (pE) 2H27H
(8/kg} i : uf; o (UsS$/bbl)|
1,400 = A (ABS) r 140
1,200 b 120
.
\\ g
N /,,- Sass
1,000 . / I 100
—
e
800 7
M
o
400
200 I 20
0 1]
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
HE
. 7142 E 38 7IE 7Y
Az MHEESHEAAY Atz & /10 HRISASEEEAAS PO R 715
= A=
(18 4) f2|L2} HIE2AE +=ZASH (2000-2019)
(I:|—O|- HHO} )
=Tl e
wos
350
325 BE5T
308
299 BYUEET
300 - 285 +ose
250 235
200 A
159
150 4
100 + 33
61
so l ** e s
22 (25 |
18 5 2 - [LE
0 -
(=] — (] m = Ly (Y] [ 4] (=) (=] — o~ [14] = L w P~ o (=]
(=] (=] (=] (=] (=] (=] (=] (=] (] (=] — — = — — — — — — —
= L= (=] = L= L= L= = L] L=l = =] L= L] =] (=] L=} (=] =] (=]
o~ ™~ ™~ o ™~ ™~ ™~ o o~ ™~ o™ o ™~ ™~ o™~ ™~ ™~ o~ o™~ o~
He
Az MY +=E2UFA9SA



90 » SHZH X283 X235

1. LMDI &4

S EEA(Index Decomposition Analysis; IDA)S ZAA| A Q] ¥
2 79 A2 @edsh= A4 o] &(Index Theory)oll AR W
202X (HAG 512, 2005 -7} 2013) 197090 FHHR
El oyA] £HEA AFU 2A7EA HiEEA AFoA Bol -850
th(Ma, 2014; Mairet and Decellas, 2009; Rogan et al., 2012; Zhao
et al., 2012; A5ol-AEA, 2011 Z4=0]-8743}, 2011). ASEHEA]
< o] 7f9] aRlo g FAH F4 qE A% H olE tdT HALe
£ Jofiote] FA ol mAE 74 829059 FF= AT

2004). HA] Fobd, 54 717 4 eate] #at )lSle wf o] A

=
oL n)A 7 AASY wHE RS ot AFEHEAY A

fru tok
o i

Aagt o BAY 4 <
TR 7F ug Wsh} WSk B BAS 4 9tk Aol s

3
Al g ol sfdEe FAZ o 7FA7L Q= 1L S B
B4+ tH]x]o} BA)(Log Mean Divisia Index; LMD 7|&W X2} H W
U9 27 Pd-S o]&sto] ZF 3159 YFE EAok= W4t (H
Z=0], 2018; oA BA AT, 2007). LMDI= 81E50] o3t &af &
KA (residuals)7F A 21, o224 A7 EE5H1, A& 7ol |
ow, A3 34 Egt golsithe d Wl $olthe B7HE T o
(Ang, 2004; Muller, 2000).
Ao 9 LMDI WA o] 2 o |A] 4H] S0y 247}
A HiE B4 Ao = 87 YA 8 7hsAdo] ol e £
ofo| . F-go] 7hsstH, H7|E &okolk oln] A-gH Ho] QUth(He et
al., 2018). o] i A o] A= LMDI WS &8st -2t} A3
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o
o) 92 BAST, FALOZE Selvieh BEIE %or% 2
a

HEE A2 jskE BAgEE a3, StAY Hl& &3 GDP o
v 97|& W& 83, 73 GDP &, 7Rl I &t Q4 2
2 Bofjsty, 7k a¥5o] StAY HALE Aol vF JFE B4
SFAth 2AES 0]9F Zo] AAT AL Kaya(1990)5 7|HFO.2 djA &
ZtAE HiEolghs B Yol QI BT &5 B4, Eeag wiE &
ol 9gt e wreths dS Aol

o7]A &8H QRIS & © AAJo] A EH o2 At HA =
S8E At WiEE e oA Y] 28R g EAEY ¢
HlE&Z uigith HIEEE At AdSE AEEEHA $1 A He
EdtAY HiEol AXA Aot EAE vl AR vWiEEHE HUE
of Z3E EStAE 9] HleS U], o] A7t AT EAE H]

g AYFE oy ot GDP diH] H71E &S gl 79
GDP &¥t+= W+ 11 a3} %#% ZtaY HAEE AYFE Eold
o 7 A8 Bk HE 1I7F7F Bolvhe A RHIS) 24

21 gRloje}, 7HIQS7E A2E, Al Tt 19077 Beas,
29)7] #iE%ol 23 %—5231(178‘1"% 2013), < 191 7} E712 9

)
CD

¢

o) Zekag WEE Soluha Stk 191 7 S7b] e A7eIe o
0] Z7He Behad AR Al TN JFOE 9FS E
u}. ot AT E o FALE MRS Akl A Tos

3) #1714, 2019.4.6., ‘(2719 U=HE wig 24, TA g Z4A-- 19] 77 BE
2d719] ¥]=" KBS, http://news.kbs.co.kr/news/view.do?ncd=4174796.
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SHAYM H28H H2=

NR _ PL WA GP_ FA _
NR=-prX G X~ o X oo 5 o X PO=R X L X WX GX F X P 1

PL =

wA = H7l& EF

Gr = A4 GDP

FA = 7}

PO = Q1

N = Behae wa o] Beiaw vARe A2 (NREE a3

L = 971 WEF dv] S22 WEF ESheE e f&#)
W = GDP di¥] #H7|= vi&%F (GDP div] #H7]= wiEd &3

G = 7} 98] GDP (7}t GDP &3
F = A3 tjy] 74 (PRI 95 53
P =4 I+ &3

o} Setrel vlATE Helgo] A7 G /s Al o
o) olesta ok 4 Q)2 2ol verd 4 9,
A 5 ek A G} AO~TVHA A2 4] (@2} 22, tha]

NR(T)— NR(0) & 4=
] In ( ( )/NR( ))‘é‘ HO}QQ(S)Q‘QQ

1 dNR_ ldelﬁxl dledGXIdFXIdP )
NR dt N dt L dt W dt Gd Fdt Pdt

d d d d d d d
VR =—InNxX —InL X —In WX —InGX —InFx —In P (3)
NR(T) . N(T)
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FIHEE HH HREE-ER IO H$- 2003~2008¢ 717t HE A
=y 2008~2013ki 717kelet 28 (W= F71%E Aol §4olth. o]=
2003~20084 717k Ato] wAR717F S7H3TH 7T 2008 0] % thE sttt
o & FFoE Eoldr}. &, A {7t F7h= Al E=tadE 7HE A
S st 1o wet ARBA U= ALE 7hsT HESAEY A

AR A5sto] Setael HAEL Hejso] ZolE Aol o]F A
$7P1 SheteiA H9e He wite A% uRT 7MY o
o] 49 oA 7|&TR 7175 ABBETHEo] 14 EH 2013-2018
g 7gk] 19 7H7h HE S 7Rl o4 mwt o) b i
ob2e /M9 GDP &3t S7HEL Alzbo] Aol e} AL Soj59L,
GDP tju] #1712 wj&% Ak GA 271 Sokad ulg mwko] 4
2, 2008~20134 717h0] BekAE g Z71E0] o] 717t o] Y=
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$830) Qe ol W] o]tk o =, %A 7|43 2, 2008~2013
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1998-2003| 2003-2008 | 2008-2013 | 2013-2018 [1998-2018
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71213 9 g1t 52,390 56,093 52,522 100,222 271,033
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HIXEEE 2ot -48,120 | -190,081 74,567 -24,132 | -217,422
Z gt 156,731 2,810 104,317 328,099 591,957
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