Ppe—l TEHEEAL HI32# HI3E 2024. 9: 99-121

DO http://dx.doi.org/10.15301/jepa.2024.32.3.99
pISSN 1598-835X  eISSN 2714-0601

ol SCIAE H7|= T A X2 WEH| T2
EtAHIESE bW Z4

Comparative Analysis of Carbon Emissions According to Marine Plastic
Waste Generation and Treatment Methods
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Abstract: Increasingly significant amounts of waste are being dumped into the sea, with
marine pollution becoming an ever more serious global issue. However, despite the
strengthening of related laws in Korea, the problem is proving difficult to resolve, with
detailed plans and alternatives yet to be proposed. According to national monitoring data, on
average plastic waste accounts for more than 53.5% of all Korea's environmental pollution
over the past seven years. Accordingly, we conducted a study on current levels of marine
plastic waste to predict how much it would increase over the next five years. Based on
national coastal waste monitoring statistics, the ratio of each material was calculated and
compared with real levels of collected coastal waste. Afterward, the trend line was used to
predict the amount of plastic waste for the next five years, with carbon emission levels from
recycling and incineration calculated through LCA. As a result of the study, the total amount
of marine plastic waste collected over the five years beginning from 2023 was predicted to
be 461,156 tons. After calculating the carbon emissions for each material and comparing
those of recycling and incineration, it was deemed possible to reduce emissions by about
3.36E+05 tons/CO2 per year. This figure is equivalent to the amount of carbon that could be
absorbed by an area of pine trees half the size of Seoul and about 36.6 times the size of
Yeouido in one year. This study is expected to serve as basic data and an indicator for
establishing policies on recycling marine waste and carbon neutrality.
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2 o5 JFEL T2 Yot sgol Tzt Hr1E0] K=
9lom, o] & 9l5te] sFe o] d& Az A 1 JYchH-&4 5, 2016). 3
Foz viEHE H7|EE FAA7|IA E viEYS E5] ofz9H,
ojt A, AA| HHAFE=A & 4= /1= 97} o] tH(Hao et al., 2023). ©]
213k ¥ 7|52 vt} &of)| & A D AYE A4 A 5 virte] e Al E w7
oo, 24 0 98 &0l1, SiFE wet HEHA A A4 ISt SHF e He
A 07)& Fo] H1 QIS 5, 2023). B3, 2AVMAE FHAA 7]
TSR] TS FI At 71 ES] A&4FQ 7 FAlol 24 3]
g 2AE 5125 fi5te] H7IE 3FAdE EEsA olFoiX 1 9,
ojo| 2 574 o] & TA A FY= = AE-gof thist Falo] F718ka A
tHo] 44 &, 2020). SHAITE Ui - QoA H|7] & B FAIE BIAA S
o= -8k, A A AE 9 E ticto] A =]A] gkot EA7} 47 5
Zo| B|A] k1 t(Eg5} 5, 2013). TS, W71 2] $27 o] 3 A2
Qo] o3t A FE53 A4 oltiE4 e, 2022). ol AFEE S Yol
A 2R 39 BASS 15510 LYEHIL YA AlFAQ1 FEAA
F250] A YrHAEY 5, 2021). @A AR 27} sk d) 7] ZUE
g o) B2 9 20161 5E 2022874 F 797 A E G 72 v
% SetAEo] 53.5% oo 2 thRE-S ARk T w] A, 2018). o]of
EetaE f7]E)] gt gaFEa 71 S djFof df-§oto] i 7=
Aol w2 ghiuEol gk Bl £40] "R gk Ajolrt. o] £
AE F71 sit2r 7] 2UEY $AE 53 AE A2 1047 248
&8 AR AT H)7| &Gt 2 AA 28)7))3 AFAIF L. o] F FA4
£ o] 83to] FF 51A7H20239~20279)2] EetAE H71EE o&519
d&d E2t2E H7)E YATE 7|22 AAPH7HLCAE B8t ga
WS AR o 2 A&t T 47 QTS 5 Ao g AEFE
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2010958 20219747] 1197 S22 w78 TAYFL 2.54] ol F
ZFstact. 2291 20179 20219 9] TS | W ol AJEA € A
A 7L <F 1.54] F7HAL, Yo B & A &F o7 FI8 A0 2 AH
(Greenpeace East Asia, 2019). TreF SefAE] AJAlggo] o 4%4 EojuHA
5 205049 2474 v &2 6.78 Gton/COy-eq. O & A= 1, o] &= 4
AL 1,700700014 BilEE s 2ATATT FARE &0t S AR
+ 522 E 5 YAAE ARgol=T 70%, A 71E AJ4reh=t] 30%7 AR
o}, 205097H4] AEgS 5 AP R 2 Aestety S SetAE
5 GAA ABAto] e St AR SAEEFE 5.13 Gton/COz-eq.9) ©1&
Ao g2 AYAY. ol EtAE Ao mE vauEFE oY H71E
Ao W2 FANESFE jd Fold Ao R JgE

g EtAY H7|E2 g H7|=0) Hs) 54 - FAHA SHAA A
ZHgo] B2 AR 1L 9lof oF 3 ds}7] Hste] =l 5t ofzt =2of A
I OhoFst A7t A8 FolchLi et al., 2016). ol SHE 33 3,
YE-L2 7 Ygho] EA4of W= 74 o2 51| Y 74 A= ¥ E
i 2 A 259 g0l s =951 F5 t-Soll #3 FAHZ AE
SHL QEHOIAA 5, 2020). G0 St E W89 & BTE
APl o1 low, EetAE 9 AH|9F PikZ Fo)7] T ke 7] ¢
Sto] & A AlE 2 ¥7] S5 thigt F22 dol th5Y A4 A g
a-5of thsto] Tl AR Bt oA ookt McNicholas et al.,
2019). ol&= H7]&E H S 5] T2} Aok Al 7ol 2 A5t
2H|Z9] $HI A& E7FsT TS U] AT =8-S JgSold
(Mihardja et al., 2021). =3t A &-8&517] floto] A H SStAE ] A E
HA ko] st AYS 59l B AR EAF 7144 429 EAS 53
4 4 7|% ¥l ti3t A+ o] F0{ 2| 1L YltHRonkay et al., 2021). &
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gtAE 9] w71 B0l digt L) 7Hs A AE, vlAl (o) EetAE 9 5
FAE| it FFAE, SetrE QYo digh 753t A o2 A Fjof
o BE 9 540 o] 8 74 59 AT SetaE Eafof digt8E 35t
Hoko] 917} &) WaFoll ArHGanesh Kumar et al. 2020). ©1+= 1%
e tigtulo]a 2 Y i EetAE 0] B4, EtAE 9 QYR U Y
49 EetAE o EAE st A% A7 9ao] 3E FREL
ot gatEciEl7| 4 5, 2023). dE0] Y Setad #7120 Y84
off thgt thF Q14 E ol 5 Hop ZZHQl HL b oz HHel 7o)
FrH 02 2 dsfof sh= " 247 FAlo £A2 A4S o1 At
(& 5, 2021). ol si% SetAr g ¥7| 59| HAgFo] S71%] wet
AstAed 275 A8 T 7|& 59 Aol 8751 Ak(rianto
et al., 2022). o] H ZU|-H 0 g 7|&/eS Taksto] 24 F j-guiot
oju} FAFA], A8 5ofl T3t chyst oo A A7t FP= 11 9)et. 3}
gk o] SEAY H71E SAFE 55t AAHRE H7|71A] H3A
A7 AN EFS AL ol ALY S Y B4 4 AR E ALFHoR Y
71et 7= A9 = T A gt oo 2 Y SetAE ¥7]Eof of
g AT BFSE 5ol A o] F Ao ©hE AL i ETF
Az oS wete] Fet A47 B agt A| Qo)

. Ay
1. 97 2=

2 A7 S| 3 Bepag H71BY F $AFE vt
913 YA RN ABeke 1R A 2A9} SYBH T o
/1% B o] FAAEES BT, HFRA YL TR
2l ANEEFIARED), AT622H71E 9494 e 59 A
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A2 B4 9 Feof At HEATREIFHAZEAAY +%-29) T
of wte} ¥, w71 Bs|gHlE, sigol- &9 7L, G H, s
B 502 I HEE ATt UTHE G4, 2023).

o}7] A g 7122 F FAFZ SA A vihR Q)= w73t vt
S7t2 M {718 5 BE 471EE Fodr} ) ojd #7180 £
I FEE 71202 BRE = At A #7159 SHE Hirlo] 71t
ool A E {7188 FHAH7], sj5d 7htolo] s A7 &
F28)7], AU 7HA A Qe Ad71E sitrE7| 2 BRH

YT AFE] 109 SR FAEE 2T 3, 54, s e] 5=
A BA4(20139~20228)= (& DI 2ok $AE Y18 F
937,568 ton (2 ¥ 7] & 232,540 ton, 75 7] 56,829 ton, 3t22e]7]
648,199 ton) 22 ERIE| ArHFH=fFeE T g, 2023). 2 109 &
<t 3Rt #7189 o] 7H @k, o] & 2020400 7HE W2 F& A5t
At AL F7 Fol= AUAT AjZto] A'G48 Mt o & F7)s}
£ A% Bk o3 ARs A SAZ A SA I, #7159 £2
Hoj| o3t 2} vl &7kA] = EQIE| 7] gkt o] 2| AT FA A <t
#7183} A4 H71E8S 2 d7H YR At

(B 1) 8 HIIE 22 +=HY (22 1049)
(% &)

TE 20013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | #A
A WIS | 16384| 19,353| 16,252| 24,146| 29.662| 41501| 25799| 18,212) 18.944| 22,287|232,540
ERWIE | 4213] 4454 4330] 4697 4460) 5666( 7.713| 8558 6,067 6671 56829
a0t H7|E | 28.483| 53,129| 48547| 41,997| 48,053 48.464| 75132|111,592| 95,725| 97.077| 648,199
M H7IS | 49,080 76,936] 69.129] 70,840| 82,175) 95.631| 108,644 138,362 120,736| 126,035| 937,568
EX: e=sYEF RS, 2023
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A FH7)1HCE FFolrh £ BYUHPL gt 7o thgt 7| 22A
nzgHoz Ff QI ko] 2008WlA 2017W7HAE= 17] A
£2)0 2 4033 20189 K E|E= 27] RAMFHEH O 2 o= 603L57HA] A
Zsto] 270l 194 71491 AL o|FX 1 Qirt. o] i sfte 7]
=9 T S71et 12 Q1% waf7t FH AR HA ) LYE=F
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mAEIESE
2014 2015 2016 2017

uEaAg
(a) 17] ZAHH (2013~20179)

2013

2) 20| 100m 3+ A A (127 A1 1007] FFH22 257310 2AD.

3) Zspoqate], QPAILRE, Bt RYP M, Rl AUJRE, AEdtE
&, S5, LFAE, A, ARoRE, 39T LS, v, A
o, A, TRAX, 2RA, FS54, S22, JWNPE, JHIFE,
AAYTE, HIRMAE, AR, 135E, F3HE, A%, sfael=, 3
@498, A5, SRAAL, odols, TFFE, G, AAFE, S5
A, E8eg, FYLHE, ZFFEE, AFAAF (01 403R).

4 m919] 207) 724 5 A 47 7242 Adste] 2AKTA A+ A A(@=712 A2)
507 FHL2 F5F3te] AN,

5) /51, AR, BAAE, A, A7 E, 4D, Al84%, A
B, ANSOlE, AASAE, AFARE, AU, SERAE, YEHUE, &
SUE, SAFA, AFYv], A=THE, TYEAE, SHA AL (01 371 203).
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2018 2019 2021
(b) 27| ZA} J‘*‘ (2018~2022\)
EX: siUSAYERE, 2023 (KA H74)

F 109(2013~20229)3F QoA A% #7182 F 77,492 kg ©]
t}. o] & FA 7|22 H]&S HE o, 17]&= E2kAH 30.98%
(18,027 kg), 2E12F 29.77% (17,323 kg), &°1 17.39% (10,120 kg), &= 7]
Q1 5.98% (3,478 kg), B4 4.19% (2,436 kg) 59 HI&E +AHUY. 271
E2tAH 53.6% (10,335 ke), =4 23.6% (4,545 kg), 2= 7121 9.0% (1,738
kg), B4 3.7% (723 k), 71et A 3.6% (693 k), %3] 2.9% (550 kg), TLF
2.1% (411 kg), AAEH 1.1% (216 kg), 0] 0.4% (84 kg)=2 & eI}
B4 43, 1, 27] 25 S48 EA9] ulgo] A div] 77% oo

S 2HA| Sl

2) Y H7IE =AY ¥ 27t o ZUEZ S2E HIE Y

SHA| A3t ute} o) sFol A AA A= st A, FRu71E2
=d¥E TRHA 1, FAke) R AEAZ SAIE L k. o] & &
FollA = st 7|3 AA #7122 Al thsf FA EHE keolA
ton@ 2 FYAIA Z- duict 228 vl 2= WS 83 A= (R 2)
o gt
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(B 2) sligt H7|E Y MA 7 |S2 SEE Hl 03
(% &)

17] 2 (2008~2017)
2013 2014 2015 2016 2017
s I O . P
1% 1126 194 1021 1478 587 8% 1070 1805 1201 2053
a5 528 910 5109 7399 1217 1733 1660 2799 2132 3647
7|EHE 594 1,023 3142 4549 1524 2170 1281 2161 1,746 1,959
=M 5806 10004 9824 14226 5948 8470 7669 12936 10,040 17,170
AEEE 8676 14949 11,174 16,180 22755 32403 8540 14405 9526 16,291
2=7)2! 2670 4801 2,780 4026 2528 3600 289 4885 1610 2754

__rLE_

72 510 878 1240 1796 842 1,98 1,040 1755 1429 2444
oz R eIRd 33 57 86 124 55 8 74 12470 19
0] 683 1176 318 461 328 467 67 434 451 712

Mol 49 523 901 1478 2141 1008 1435 1,036 1747 1402 2397
ZoAE 7236 12470 16717 24207 11591 16505 16,231 27,379 18819 32,183
E0/ER=0| % 10 M 349 185 235 243 409 205 385
& 28483 49080 53120 76936 48547 69,129 41,997 70,840 48053 82175
27] ZAf (20184 0]%)
2018 2019 2020 2021 2022

afr  dH o afr FM O et ®A O et MM & HA

ZOAE 28493 56224 47294 68390 51314 63624 49,089 61915 47,798 62056
Z0| 263 50 295 427 80 1066 224 282 430 588

=5 12568 24801 17,000 24713 28147 34893 20,923 26390 22,330 28,991

24 1986 3919 2804 4054 3726 4620 3276 4132 3906 5071

Mol 49 281 B55 1088 1530 2912 3611 1002 1264 855 1,109
22 1120 2212 2172 3140 10092 12513 1548 1952 1774 2,303

= 947 1868 1431 2069 5304 6576 1346 1698 1989 2,582

9=l 2097 4139 2431 3515 5354 6639 11261 14208 15426 20,028
T 707 13% 557 805 3883 4815 7056 8900 2569 3337
2] 48464 95631 75132 108644 111592 138,362 95,725 120,736 97,077 126,035

E4E v & vy 3 EetAE w7 &S IjHAEA) SAGeE & v, 1
7] ZAFPHQ 201395 201797H4] 59 9] & AT 131,266
ton (206,972 ton)0] F 1, 27] AP 2018 AFE 2022W714] 59 5<%
AL 223,988 ton (312,208 ton) L& VEPGTH 9]o] B4 X o 2
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221 Y E2tAE H7IE9 vlEo] /M 2 A AX|SHAL 3low, 44

o] AFE A zlo] it S840l thA] B FRE = A YUS AART

3) FMMES E5H 2L Y H7 |2 0=

2 AT M= I g SetAE H71ES g3 SYFS dS57]
3 SAA 2 71} A8 3]7(Linear Regression)H& AR&3to] A4S
TFIHAHL A 5, 2010). 3T BA2 SY w718 SAFS AEHeE
152 o, £AFS Agto]l BV1H 08 ojF A o= Hah=A] A%
Ao = 3|5 £ E4 Hlo|HojA 3iF #to] F7h HAR Hoj&Er) of
2{3h tlo]E] Q] FA]| = Hlo|H & ERIol= AW 2 A7 SHOA & o B
o} AE5HA dSo] 7Fssttt.

NP A 4= O RR Y AA - g E2kAE W7 E, @ g o]

7 - of¢ E HA g EAY W7 E FAF, @ T (A e
-2 1097 A AF, O R2 89 =& -R2 S 53 344, 6 FAA
T -G 547 w718 £4F, © BHFAES FH VA FE &
o2 (1Y ¢t

(I8 2) £MM2 St 02 £ SEE

| (1) =28 o 45 |

5 3 BAE H|8
| PEELEEES |

g SHOt o FA| i ZRIAE| IS 2HY
[ (3) T2 (Ml Iy |

& 2 107 47 AN
[ @) R Zte &5 |

] RE 2k S8 2AM
[ (6) MM 75 |

4 8% 55171 o4 B |8 4 EY

[ (6) 27 AES 53t 0j2y £ |

FALE BARER Z4 A &8 o 43 RAIS-S EAISH] €.
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AGFAAE 71014 =H 71272 Fo] =1 Yrks 2E AT &
o, dd 71242 (1) 2o

y=a-+ bx (1)

01714 Yi= YO B Gl L, YHEL RYo2 df2H golch v&o) B
A A Yakah o ETHEARDS) o] AF Folm, Bu Vit B
2k 2ol AF Foltt. ol AR g3t A1 o] 2t 2717} vl %))
A S 1] 45 Hek. B xfol7} Acke Lush B ARA L %
A7} i, sg 2 Al (= ek

N (v-1)? i (yi—pi)?
Sapor R mE a2 g
i el Yilyi —yy)?

R?= SSE/SST =1— SSR/S55T.

H Alo] o] BAIE BAoh= k] ahuel Sl AEA 2 3RS 43
5 A4 E B2 RES Ao B PR A4S 2A4st0] M A
o]9] HAE e 5= AP 8] A4S E&dH= IS AR 2AA S
EEFE0F 243 3|7 Ho] AAZ B HES ojd WA o2 A3
F1 Q7o) 9tk &, 3lFjAlo] AAAZAE o] H k& thEs}o] 1 Y
4E& BAF1 J=7he S0k ASE vehd A 2= o g2 03 14+
0]9] gt 71t} o] 3t A A S F ¥ Alo|9] AHAA Y A= g Y
= A ASE AlEe A 2. wh2bA RR Squared) = FEAISHH R=1
Y A4, BE XE AZA7 49 A AT ke 2L gu)she &
AE 3] 4lo] ¥4 Alolo] HAR HojHrt. of7| A AAFHogt: £
= AA A 49 R2(R-Squared= 3| HEA Q] A5 H71 =& 7 A H Al
ASE AFe gholct. 03 1 Alo] G 7HA 1 ARA 7} 52505 19] 7}
TR 1 o] BH9] HgFo] oty & &= Qi)
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olo] gl A AF3H HHA1S Al 10W7H2013~20221)2] HlolE & Exj
2 712l Wi} 0|5 1] Y5f) A AL B3 FF 51(2023~20279)
9] 3|F EetAY ¥7]| 59 IAYFS dI&3gict. Atdlold 717 Y A
A2 g T H 5 MY L T H7E AN T & A4 5 A
2l &l A& 7AQtsto] sttt

4) HIFEHIHLCA)

3+ 7HLife Cycle Assessment, )3} LCA= A& L AJH]20f tfj5}o]
48, 85 Ax, AME 2 979 o|27|717] Ao AH FYEedt vijE

=2 TRITHEIER &, 2000). HEH o2 AR SHFFE A=
Ageioto] et Fig &kl /s B7Pgeld. ol Ax
H7he thgeE ool A srAujE Aol 3 A7) o] R0 1L gl
o g 2 A 54 E #1924 (Goal & Scope Definition), 558
A(Inventory Analysis), @7} ¥ 34 (Life Cycle Interpretation) 2.2 &
A 4BAZ T 3)9k Zo] FHETHCIFA F, 2020).

(O3 3) HaPEE7L 2y Yeia

@ Cycle Assessment Framework
' Goal & Scope Sl
Defintion ~ 4—i

Inventory ’—“' Life Cycle :
Analysis 4t Interpretation
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(1) 523 4 ¥ 9474

54 9 HAHA dA0lA = A 54, W, 715 29 T E H
9 % FE Aot AP P 7 AMg FHol bt Ashs A=, 24
B, 237} o27] g SA1 ojHdt £ o g AN AVHE HEI
afjof 2t

2 752 Y E2LE HrI2 H7) $A 0 nE gaiEde
Aoh= 2o, M2 E YaFE 9 AAraA LAt w7 DA ol ¥
7] A2 220 AEEL 2 AL, AEE A2 M aql A4 o
A ZIHE 2GSt B3, H7lE AgRe 7E9 8 E e
A|5Hel ghe E-8517] flsto] 75 BRIE EohaE H7|E 1ke2 A5
tt. old) 53, ¥4, 715 99 2 (& 3 2T

(B 3) MW7 2, Y9 U 7|5 H9
TNEuE
3 B2IAE HY|29| H7| WA T2 SATIA N HIT 2A(AZ, HES)
7| S (MRS 2 MM )
3 BatAE] 1|2 1 kg

oIr |pz | Jo j-l
roo(de | 1A | [T

10

) Nad AA 473

AN2d 3A AL Y ETtAE HI|E ESFL EYE 78 5
HE Q&g U £Z714] DAk} ol AR sjge] 7] e Lut
& A A=(20159~20199)°) ©H2H 47to] 80.3%= 7} W H &S
A 5, S-S 18.5%, M H-L 1.2%0] Balstc A9 AL vHY
oto] dj Y HE-S A Q3 A LEH-E AZRESR] £ A9 FAR (O
d 43} 2ol Attt
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(O 4) 3iY SafAE HI[E2| AAH A
-

I} = System Boundary of the study

Production and

Maintenance
Manufacturing .

(3) HlolE 3

£ Aol A st az} oh= oY HEetAE Q] ¥7]E kg A 7|E2
2 57] Ao e g wiE&FE A5l] flsiA 8 ETtAE 4R
o B7HATE (B H2F Zo] T2 EetAE SR dEWESH
AAE 9ol BHAAHEA Y 7 JEER A& APYS ofqltt. oY)
AR RA B7HASTE H71E AP Y 7E9dT TS A
B}t Zholtt.

Az FEdA o= Z2] A€ (Foamed Polystyrene, FS), Z&|xg
D4 (Poly Propylene, PP), E&ol&e]og3 || & o] E (Poly Ethylene
Terephthalate, PETP), Uk E&]og#l (High Density Polyethylene,
HDPE), Etc.7}A] & 570 Ad&2.2 S-EsI3laL, H7 12 Aol A= A A 4 257
A 2Ho] gl= A HHYslo] SlMdAE 283 23 fEetiE AEE-
¥} 33} HlETkAE 7o 2 U o LCI DB B52& -E513itt

(& 4) SZEHEX|2 HE2AE X2y LCI QIoE &X

Ly LCIDB XM=Y =kl oA LCI DB &4
i Z2|AE|H Foamed Polystyrene, FS
Zgjozod Paly Propylene, PP
==
Zai0(e AT oE Poly Ethylene Tere Phthalate, éﬁﬂﬂ N
PETP ka CO- =2 Ministry of
s Seogd High density polyethylene, HDPE <9 “27€0. Environment
7|Et Etc.

ZHYSSAE HE= Recycle of Waste Plastic 71

SEHZatAE] A2} Incineration of Waste Plastic
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. Za % aF

1. oY SCtAE K= oS 20

2 1097KH2013~20224) 7] 754 dlo|E & B3 FA1AS F-851] F
T Et2aE w7129 A digt AAgS (¥ 59 2] 45519
A et SetAE H7|1 S TS AS5t9S W, 20239 59,856 ton,
20243 65,269 ton, 20251 70,682 ton, 20264 76,095 ton, 20274 81,508
ton2 & F 353,410 ton®] 27} Uit A4 E=tAE w7189 B 2023
| 78,958 ton, 20249 85,585 ton, 2025 92,211 ton, 2026 98,838 ton,
2027\ 105,464 tonOZ % 461,056 ton2] A3}gho] AREE AL},

(3 5) SiY E2tAE 7|22 EF 6HZE MM

BL508
20,000 76,005 _=®

70,68
.c'/
70,000 65,269 .=

-
50,856, =
J“

51,314

o
19,0895 799"

¥=5413x-313.13
R'=0.8689

wo00 72385

013 2014 2015 2016 2017 2018 2019 2020 2011 2022 2023 2014 1025 2026 2017

—— U2Y == NS

(a) i E2AE M2 i 3OS
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(Shel : By

120,000

105,464

93335 -2
92211 ;'
assa I

78,958, J’
~

100,000

68,390 st J'
63624 g1y sz,o;s'

60,000

40,000
Y = 6623.6x-6065.3

" R:=0.8395
20000 134704

2013 2014 2015 2016 2017 2008 2019 2020 2021 2022 2023 2024 2025 2026 2027

—— iy el 5

(b) TH| S2pAE W2 [29] LYY A oF

ol2{3t EetAE EAA € H7|E tiv] A o] tFet dEo] EA51A]
ok B A7t B53E Aol 20199 | YARRS) Bk -F oA
A7 =71 sk 7] HUE Y 2AMEY Fatof digt ETtAY AR HlE
2 st} A8 v &2 AE2F 5 (Foamed Polystyrene, FS)
15.3%, 41-5-8 12 (Poly Propylene, PP) 13.5%, L t}2 0 2= 22517}

= 573 (Poly Ethylene Terephthalate, PETP) 11.8%7F YUEFS T 1 2]
ZetA Y 09 (Bte.) 10.0%, 2E| 2% F-E (Foamed Polystyrene, FS) 7.5%,
H)'9d¥ 7] (High Density Polyethylene, HDPE) 5.7%, 2F# 2] 9 3}2}8-2]
(Poly Propylene, PP) 5.4%, 7|€} S22 H (Btc.) 3.4%, Y38 HA] 9w
5 (Poly Ethylene Terephthalate, PETP) 2.9%, = % ZA-RT (Poly
Propylene, PP) 2.4%, 1 9] Ee}AH (Etc.) 22.1% 40|t Z AEEE 4]

A FA=AY B &2 wjAsto] FF 5479 A& FAZS (E 52 2.
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(E 5) S BAAE H7|BQ| 57t 42 O 24

(T2 5)
a2t 7|2

— M8 HE 2023 2024 2025 2026 2027 &
AE|RE =2} FS 15.3% 9,158 9986 10,814 11,643 12471 54,900
2 PP 135% 8081 8811 9542 10273 11,004 48441
SE4 ZEE PETP 11.8% 7063 7,702 8340 8979 9,618 42,341
LSS Etc. 10.0% 50986 6527 7068 7610 8,151 35883
AE|ZE EE FS 75% 4489 4895 5301 5707 6113 2691
bHd 25 HDPE 57% 3412 3720 4029 4337 4646 20452
2PER|, A PP 54% 3232 3525 3,817 4,109 4401 19,377
J|Ef B2AEl Ete. 34% 2,035 2219 2403 2587 2771 12,199
US| FA|, WIS PETP 29% 1,736 1,893 2,050 2207 2,364 10,407
oEe B PP 24% 1437 1566 1696 1826 1,956 8611
J|E Etc. 22.1% 13,228 14424 15621 16,817 18,013 79,300
&2 100.0% 59,856 65,269 70,682 76,095 81,508 353,410

A H7|E

T M8 HE 2023 2024 2025 2026 2027 @A
AE|RE =2} FS 15.3% 12,081 13,095 14,508 15,122 16,136 70,542
2o PP 135% 10,659 11554 12,448 13343 14,238 62,243
Saay ZEEA PETP 11.8% 9,317 10,099 10,881 11,663 12,445 54,405
hif3 Etc. 10.0% 7,896 8559 9,221 9,884 10546 46,106
AE|ZE BT FS 75% 5922 6419 6916 7413 7910 34579
Hd 2§ HDPE 57% 4501 4878 5256 5634 6,011 26280
2I=X| AL PP 54% 4264 4622 4979 5337 5695 24,897
J|Ef B2AE Ete. 34% 2685 2910 3135 3,360 3,586 15,676
sl FA|, WIS PETP 29% 2,290 2482 2674 2866 3,068 13,371
oy PP 24% 1,895 2054 2213 2372 2531 11,065
J|e Etc. 22.1% 17,450 18,914 20,379 21,843 23,308 101,893
&2 100.0% 78,958 85,585 92,211 98,838 105,464 461,056

2. 5| SHAE IS H2E TASE Y

S| H7] 20l el RHEE TS APYE 8] oA ER3eH3Hg
JHHA| 9] FA|H|o]El & o]-galo] ZF A H=E R Ho| T2 ST
AL} g FSTA oA = FS(Foamed Polystyrene), PP(Poly Propylene),
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PETP(Poly Ethylene Tere Phthalate), HDPE(High Density PE), Etc.7}4] 8.
570 AR 2 Eolgitt. olu Ete. o A% 9 4719 v TUSH HIEE
7Pgsteitt. ¥7] @419 A4S SR ERtAE A8} SR STAE &
Zto & (I 6)2} 2ol Zeolgict. ou, ETtAE H7|E GAE TS
2 LCIHlolE] T 7]& kg/COr-eq. & AA BAMET AP 25l &9
£ ton/COzeq. & 2 02 TUsIL}

(& 6) Z2IAE H7|S0] Ufst SHAHE SHAHES

e LCI DB X2 ool ERAHIEY
g Z2AE[A (Foamed Polystyrene, FS) 1.96E+00
Ea|o=223 (Poly Propylene, PP) 1.47E+00
0 HYITHH0|E

==
NS A (Poly Ethylene Tere Phthalate, PETP) 2.37E+00
T9E E2(0j=2l (High Density Polyethylene, HOPE) <9 C9278% 5 03k+00
7|E} (Etc.) 1.81E+00
SEHESAE T2 1.86E-02

7| A —

ZE8HE2AE 42t 3.41E+00

20239 7|20l Y EetAE 7| E o FAF 7|0 E B9
2 o, ARHSDANA L SHAA) B A EF-E 1.43E+04 ton/CO;z-eq.
(1.89E+04 ton/COz-eq.)& Z-&3t3ch. H7IGANA 227+ 2.04E+05
ton/COz-eq. (2.69E+05 ton/COz-eq.), A& 1.11E+03 ton/COz-eq.
(1.47E+03 ton/COz2-eq.) 2.8 UrelsTh A7 ¥ o]& 5 vt 422]0]
o &89 AL days: ¢ Aan(AA i avh= 1.43E+04
ton/CO;-eq. (1.89E+04 ton/COz-eq.)& ¥t sttt o]of H|7| & gAuj&
FE F AETF AA] AZFE 2.19405 ton/COz-eq. (2.88E+05 ton/
COz-eq.), AE-8-2 1.11+03 ton/COz2-eq. (1.47E+03 ton/CO,-eq.)S] A3}
ol vttt 2 AhEa g2 (& 7)3 2
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(B7) 2023 3 E2LAE EAHEY ME (22, W)
(Ef9]: ton / COz-eq.)

2 SliCr H7 |2 EtAHiEE TH 17|12 EAHEZ
AZ} s A7} S
YR FSTA 1.43E+04 1.89E+04
7| 2.04E+05 1.11E+03 2.69E+056 1.47E+03
Eilik=mnl; 0.00.E+00 1.43E+04 0.00.E+00 1.89E+04
A 2.19E+05 1.11E+03 2.88E+06 1.47E+03

Aot FL3 o2 ST A ol WE gAamE AEFS A
Abateict. 20234 sfiet (A &S 2.17E+05 ton/COzeq. (2.87E+05
ton/COz-eq.), 2024 3Bt (AA) Z=FL 2.37E+05 ton/CO;z-eq.
(3.11E+05 ton/COz-eq.), 20254 3iQt (AA) 22 2.57E+05 ton/COz-eq.
(3.35E+05 ton/COz-eq.), 2026 ot (WA #HEFTZ 2.76E+05 ton/
COz-eq. (3.59E+05 ton/COy-eq.), 2027'd 3fiQt (A ZH&5FE 2.96E+05
ton/COz-eq. (3.85E+05 ton/COz-eq.) 2 & A& E L.

ZF 597 AZFA 2] = 1.29E+06 ton/COz-eq. (1.68E+06 ton/CO2-eq.)2.
2 vd 2.58E+05 ton/COz-eq. (3.37E+05 ton/COz-eq.) 2 & SHAHETE A
28-9] AL F 6.57E+03 ton/CO;-eq. (8.58E+03 ton/COz-eq.) 2. & Hijd
1.28E+06 ton/CO;-eq. (1.68E+06 ton/COz-eq.)2 3T A= (E 8)T} Z
o] A 2|s}3irt.

(B 8) 57 A2t Y HjEE | EtAUiESF Hu (2023~20274)
(Z9: ton / COz-eq.)

T 2023 2024 2025 2026 2027 A
A7t 2.19E+05 2.38E+05 2.58E+05 2.78E+05 2.98E+05 1.29E+06
&g 1.11E+03 1.21E403 1.31E+03 1.42E+03 1.52E+03 6.57E+03
MU O ZSE  2.17E+05 2.37E+05 2.57E+05 2.76E+05 2.96E+05 1.28E-+06
42t 2.88E+05 3.13E+05 3.37E+05 3.61E+05 3.85E+05 1.68E+06
TeE  1.47E+03 1.59E+03 1.72E+03 1.84E+03 1.96E+03 8.58E+03
MejyHo| o 45 2.87E+05 3.11E+05 3.35E+05 3.59E+05 3.83E+05 1.68E+06

ofi2tH 7|2

HHH 7|2

SARH AR HAEETS EE AT OE $AASTS 494
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o2 H| Wtk HFHR AEF st kA H7182 97 2.57E+05
ton/COy-eq. 8] AA| EekAE o 7]E71A] 2 3.35E+05 ton/COz-eq.7t
A| #Eo| 7hs itk 237 U2ot sig 31 3084 A4 31,109 ha
7} 147 Foke ojAksekA st HYstt. o Ha2 42419 2 1/2 4
olm, ool Ao o 36.6ufof D3t & AR HlSo] S o, Y &
gtAE H7|E A= @AsH A dojA 4Fs] Fa% AU F4
o2 H1g 4= Ait

A Y H71E SAE AdsG YoM 1S HJEI} djFRolzt
Q| 7] o] 71 WA g =3 A ol9oe v T2 2&]7]7} st
2 HEA L, $AE T k. AR AAZCE A7t SepAE L AYAits]
11 AH|E o] #7]E= 2 v FE5] F7Fstal Qltk. WWFoQ] Bl
2 ETAE A7 = F-2 RO ARE $ H km GolZ FQ1E i
THA] A F-0] HE Aol A BHAE 1 Q. E35] v ouint & o]xto] St
Ago] vt {951 9lom, & FA|2ehd 2050 o= vt 117
Hr} EetAgo] B g2 222 q|&3ska ot @Az vijd B4tE E
AE A REL AR HQ] 5402 ANH T HITHE 233 A of
s 2| o], w24 H7] 52 A= ok

SHARE oA S EetAE H7E AE ARG AR HE S ok =
ol A= A 01 % G 8ol =L o), tjRE-2 AZTE oA B A|
e Aol A L AP HREJAEL 24 GROA BAE S0l
QTS ot YATH ZEHRI 3E Y12 HA gret). (78S AZstd
h7]18 LPA7]= {oEHo] &4 R Hj&E o] 27} ¥7HA] o]oj =1L 9]
o] $F o d2 I= AR 1L )}, E3H SepAE-2 AL A] o 2|7} 713
ol 2w EE 84 39 sfuto]n SetAg akat Azho 2 Q19 A H]
&2 205097H4] & 567171 £o @8 AL d&H 1 9lon, LAVAE
FIAA 7|15 HS7A] GG 1 QD

6) AlAIAF9A 7] 2(WORLD WIDE FUND FOR NATURE), https://www.wwfkorea.or.kr/
intro_agency.php
7) A 873 HANE] (Center for International Bnvironmental Law), https://www.ciel.org/
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£ A gt S&ALE 913 dloje A=A AT A =|ofof & Zo]
ot ETAES 99 R S5 7] HiEe] Eo g2 3 E dolHE
v 2 QIIHAIE A5t ¥F AT S g4FH, 7|38t 5
O ZH3Ql 23S 59 AlA" 50| Basttt. oAl Y #7IE] Hst
o JARIEF L e Ae FRE sjFd7] T Wete] agt AlHo)Y]
& st} 287] flsjM= sjdad7] e 7| EA 8-S -6k, w7l E9)
s ¢AZez Mg FH Sr7t A= olof Sl BaFH Ad2
7] 20l th3t 2] D LFHE REA] sjdsof & A o], T2t A7
Y2 Yottt B ATEARE 23 WAL ST w7 w7Iee] &E
R AT E AT AT 5 Y= 722N BRE A= AgHL.

2 A= Y H71E F =7 EUEHY ARE S A" W&
< EYEE EF5HU o] T4 7HE &2 HlE2 &2 H7E0lA
oo, AT 1047 F01 € ERE FA S B3 FF 5472 f71E2F<
d&stgct. A& Ao APt 7| A E8oto] EAE &
2 S EFS i 9 AgEetol A28 22 A2 & Bl e =X
AAe BASIAN. A A 31= 3094 2477 A7 A=A 1/2
A2 9l o] 9]k oF 36.6H|0] @5k WA HaE F5-5 Y FYsto]
B38| w2 SR US FAU

fgu7E AAYA 2 2E FAE v R vleEE WY ¥ 1R
%ol viEEE Y St H7l=0] dis) 245, 3 28 AF
3oz 7R ARG | B2 sV e AR AlrE 514
g =3% A7l sjFH7IE A A R 355 5A7EH oA BE Y
< A8317] YA & Al-oltt. SAHolE gt & Zo] ofyzt ol &
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£o mr} w718 0 2 )5l B8517] YeIHL 72 S ARRIA)
39 B4R 48 5 A% BE/L 9 sie, 47) 808 247} o] o]
Aok & Ao|et.

AAE cokst SRS St AT} A2 S 71Es o et A
7F A 1 QAT FA At AAY sfeka7] oL FAz gt ok
o= BolRr} 270 H3Hel Y7 A7) Aol Ba vol),
AT 53T ] QoA BAIYolEIE B8 U S-85to] 434 o)A &
ARE ZAR. o) WY Solrke 3% BepaE H71Re o 4
7 ol% Mz uiere] 47 BazhEe] WAl o) 2 AT A BE
o] 3% A A L A7 Bt T4 A7} o]0l 4 Y= Fa
AE7} 9 A0 weket,

o2

FIEs 1

rek

AP R -FH -0 - AT Y, 2021, “AF FAHY A7 SgHvIE BT 2
A, e eta] Ay, 27(1), pp.81-87.
A&7 50], 2016, “SF2H7] BTG it 2E,” =71 S A/ A, 33(0),

Pp.598-605.
97, 2018, G 71 E B8 ATAYARIANE A T T ARSI 4, 24(1),
pp.205-213.

uRget- WP A4, 2013, U YL d ¥ SIS EEE A B A
7" R71EAEE, 214), pp.33-43.

7] 0] 24 A =g vk T - H A2, 2023, VISR SE ) §jg s E Y
AT BHE B AL EA T 24, "BEE A, 31(1), pp.31-45.

Q7] AAH], 2023, “BAFES @712 LPUA0] E FHAE T A2 WA Q] -
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o] 7335} ¥1g 7] - 419G, 2016, “Excel?] 44 o] 88 BETA AT T895]&,,



120 » 2% H323 M3z

20(2), pp.69-74.

0|44 ugs - Add - AE- A E, 2020, “LCA7|HE o] 3t St E HIE =
AL gt B34 Bt ARG Y7 e Ay, 21(1), pp.1-7.

o]FZ- o] At 2006, “A¥F Mg F7HLCA)2} AE-B(Recyclimg),” "2 A3,
43(1), pp.17-21.

Ganesh Kumar, A., Anjana, K., Hinduja, M., Sujitha. K and Dharani, G., 2020, “Review
on plastic wastes in marine environment - Biodegradation and
biotechnological solutions,” Mar Pollut Bufl, 150, 110733.

Greenpeace Bast Asia Seoul office, 2019, “Z&tAE oj3tgl=t: A3)-89] 9-F," Available
at: https://www.greenpeace.org/static/planet4-korea-stateless/2019/12/f
360eebd-%ED%94%8C%EB%ID%BCHEC%B8A%AL%ED%SB%B1%EB%B3%B4
%EA%B3%A0%EC%84%9C_final.pdf

Hao, Huijuan., Jiang, Chenfan, 2023, “The path of transboundary marine plastic waste
management in China, Japan, and South Korea from the perspective of the
blue economy,” Front Mar Sci, 9, 1075667.

Irianto, O., Mizuno, K., Burhanuddin, S. and Triaswati. N., 2022, “Formulating an
Excise Duty on Plastic: A Strategy to Manage Marine Plastic Waste in
Indonesia,” Sustainability, 14(23), 16287.

Li, W. C., TSE, H. F. and FOK, L., 2016, “Plasticwaste in the marine environment, A
reviewof sources, occurrence,” Sc/ Total Environ, 566-567, pp.333-349.

McNicholas, G., Cotto, M., 2019, “Stakeholder perceptions of marine plastic waste
management in the United Kingdom,” Fco/ Econ, 163, pp.77-87.

Mihardja, E. J., Komsiah, S. and Harmaningsih, D., 2021, “Campaign “BOTAK (bogor
without plastic bags) as an environmental communication model for reducing
plastic waste in marine environment,” /OP Conf Ser Earth Environ Sci, 674,
012101. doi:10.1088/1755-1315/674/1/012101

Ronkay, F., Molnar, B., Gere, D. and Czigany, T., 2021, “Plastic waste from marine
environment: Demonstration of possible routes for recycling by different
manufacturing technologies,” Waste Manag, 119, pp.101-110.

Korea Marine Environment Management Corporation: Marine Environment
Monitoring, 2023, “Marine Waste,” Retrieved from https://www.koem.or.
kr/site/koem/main.do.

Ministry of Oceans and Fisheries, Marine Environment Information Portal, 2023,
“Plastic Waste,” Retrieved from https://www.meis.go.kr/portal/main.do.



Y BAAE O7|S WY X X2WH| O2 HAWEY bl 24 - 121

Bed: Usttheha &3 55t ARSI E po] & ZPA ERolg e SF P R]e
gtatel 317 9 A&7 AR A HEATF U R AAE 5o, @Al =24
5 AP A G Ao A BT E o2 R Folr} 8 FHE I HAET Y
3%, £8AAT, 247EA TF Aol =R 22+ A Study on Assessment of
Carbon Absorption Footprint(CAF) and Forestation in Local Governments(2023)7} %1
Hksg1115@korea.kr).

Y24 Attt A S A 25t Aol HAREE rokon, 4
YA oA AT AT A E ATl A AFAE AFFolnt. F
8 FAEoR= A EA A, A - SR 2ok Aaby 7L AbgHlo| G Aok =R
= Analysis of National Promotion Strategies and Awareness Survey for Estabilishing
Foundation of Forest-based Bioeconomy(2023)7} 1tHjang646@korea.kr).

HES: vj5 20 dgtE ERF ) AR Sofigleny, Asidistil &8
BAZBALE BF AASAE oottt @A), @HAAA Y oGl AHEok
SATIA WA A PHE AFE w9k Utk 8 TRk 8434, E438
54, A7ttt =R O 2 Material flow and domestic demand analysis for
nickel in South Korea (2024)°] 91tHhwanho1207@gmail.com).
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