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Abstract — The Korean government is considering the implementation of the marine debris pollution abatement technology
program (MDPATP) to mitigate the negative impacts of marine debris and systematically manage marine debris through
scientific researches such as monitoring and environmental impact assessment of marine debris. In this regard, this
study attempts to analyze the economic feasibility of the MDPATP in order to provide policy-maker with useful
information. To this end, the indices for economic feasibility such as net present value (NPV), benefit/cost (B/C)
ratio, and internal rate of return (IRR) are presented. The results show that NPV, B/C ratio, and IRR are computed to be
45.7 billion won, 2.72, and 17.12%, respectively, which are bigger than 0, 1.0, and 5.5%, and that the MDPATP passes
the cost-benefit analysis. Thus, it is concluded that it is socially profitable to conduct the MDPATP.

Keywords: Marine debris(3l%22#]7]), Economic feasibility(“d #| 4] E}-J), Net present value(:= & A 7FX]),
Benefit/cost ratio(12]/H]-& B]-&), Internal rate of return(W15-5-218)

LA =2 g AAIAIA 02 19500 o] 558 HAA] A 0w STt

skal glom, 20120l 29 8xRREdA] 20501 7H4] 3309)=0]
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=9 BH‘%LE o] 53 *ﬁEHﬁﬂ% LA 5= UTH(Hall[2000]).
a7 )= HEAAY AR of Tl st AEXALE Ak
S A Tzl Ay ksl 93E Frh(Allsopp
et al.[2006]; Hall[2000]; Ten Brink er al.[2009]). F-fahR= 8ok~
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FHTE ol WHAIEl 9 & = o] sVdS st
20051 == Bk Tt ka7 e B 269719 AlarE
TEIE, 1589 APEAL, 116780] Fod, 3nhde] (oF 3621 €)°]
P 7}xq%u}(Moore[2oos]).
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ulx] ¥ o] 82k EAE-E A7 T X2 gt 7S

Hojre 4= 9l tH(Mouat et al.[2010]; Ofiara and Seneca[2006]).
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& S mH %E}(Jang et al.[2014]). I e712] A
H]-8-2 = A IAA| A 52 35 JJ ¥ 2509 o] A2Q%H

[€)

e, =, 29, =, =2 go] o] x| Ael| A= sliek g3}
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B dked REE st wAXE] Q) e A= gt
ARG o} A AP 9 2 gPo] F31E 1 9l
53] 2011 A5} s el7] SAAH A= 7S TRl
A 74 A Frd ] te AR EA EEEF W (Honolulu
Strategy)’©] =] 3lTt. o] A2 o]ahg &l 2012 dell= ek
229|171 A 7-4] 9}E 4 (Global Partnership on Marine Litter)’©] -
A= T g BUolA = a2 %] 3 (Marine Strategy
Framework Directive(2008/56/EC)7} A|7d o EU2| a2 7]
ﬂﬂ Z-liﬂ_g_ @7(—1:17-1,2_ 7]_x] Al 5]04"1 u]—?lg 2006L:]oﬂ ]7@9
A7) ATt A7 (Marine Debris Research, Prevention,
and Reduction Act)’el] whe} sjof2~#)7] X 2 712 (Marine Debris
Program)& 37| ollx] &dskar Sict.

Sk sfjekrd7]el digh Ao mA sk T 7
HEO 2 2008 A0l Al 1A} sfokrel| 7] da] 71EA1E(2009~2013)2
S SATHMLIM ef al.[2008]). 343 A 13} sl k] 7] B
7| 2AIRE sferrd 718 HAE Haslskal djgra7] A A
s Aslab, ajekralz]e] #7753 ARl 9 =
ARG ZskE Ak o g X8k} ekl oLt iRt dai=
n] 533t olell 2013 el ¥ A2z} sjF2rel 7] A 7]
AlE (2014~2018) 0l M= afjekzial 7] 2] A A8} 9 =9la7Hy
FAAN 73l HEkE o)

T=3kaLA) SHEH(KOEM[2013)).

53k 20110l AAE sl | SAE = Al 1A} sljdre 7]
e 71 2AIE el wet gl A AT A TR e 2
Aoke S FstAt sIAT AR Az o] 5 v
H|Z F2A Y 9 ARA)F2] 7)50] ddstA T3=A Zeka Al
o}, Al42} S EETAE (2011~2020) M= k] 2 d9=
A 9l Fkrd)7] B e 1 el 23, sl
TGS 215t BRI dstkel aferralr] A A Ale Al
% 3702 ANBIATHMLIM er al.[2011]).

gl 7ol st Sl A7Ake] AR W, T, FE2
A719] X9 B3z, A 5ol B AT (Lee et al.[2006]; Lee et al.
[2007]; Lee et al.[2013], Hong et al[2001]; Song et al.[2001]; Yoo
et al.[2007]; Kim and Yoon[2009]; Jang et al.[2012]; Koo et al.
[2000))2} sfA el 712 ¢13E wlafiol] 3t (Kim and Kang[2012];
Hong et al.[2013a]; Chae[2011]) 121 g2 thgt &11(Cho[2005],
Cho[2009]; Jung et al[2010]; Hong et al.[2013b]; Jang et al[2013])
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V24EIEok(London Convention, 1972), MEL7 |01 @94 HEX| ZX|ESHMARPOL 73/78,
htemational Convention for the Prevention of Poluion from Ships, 1973)2| S23A{ V,
Folleh] B2k (UNCLOS, UN Convention on the Law of the Sea, 1982)S0| R/C}.

2UNEP AFSHS] | 12)H X|dal| == 124(Regional Sea Conventions and Action Plan)&
0| CHE & oliidMe7] tie =S MIHst A2n, HEZF a2 S/ (0C,
Intergovernmental Oceanographic Commission)2} SS22 s 7| BLIER! 7}
Ol=2lele eiZk5iQi (Cheshire et al[2009]), UN A|2k=917|7L(FAO, Food and
Agriculture Organization)2t= H| 017 Of|ln} sk M2 2[5t HIME 275t Hf
U CHMacfadyen et al[2009]).
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Table 1. Annual cost estimates for development of marine debris pollution abatement technology program

(Unit: 100 million won)

1 Stage 2 Stage Total
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Development of indicators for input and 4 16 17 19 19 85

Assessment of input, standing-stock

distribution, transporta-  Monitoring and assessment of input and

tion and standing-stock  standing-stock

9 19 17 14 13 82

Sub-total

4 16 17 19 19 19 19 17 14 13 167

Development of indicators for microplastic

Assessment of pollution

microplastic pollution
and toxicity

Ecological risk assessment of microplastics

12 10 8 8 8 46

Sub-total 8 8 8 10 10 12 10 8 8 90
Assessment of Development of indicators for damage 10 10 11 12 12 55
environmental and Monitoring and assessment of damage 13 13 12 11 10 59
economic damage Sub-total 100 10 11 12 12 13 13 12 11 10 114

Total

32 34 36 41 41 44 42 37 33 31 371

Source: MOF[2013]
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Fig. 1. R&D process in the economic feasibility analysis.
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Table 2. Output and value-added of marine sectors in 2010

(Unit : 100 million won)

Marine sectors Output Value-added
Fishing and Aquaculture 75,153 32,264
Marine Mining 5,637 3,631
Distribution and Processing of Fishes and Edible Seaweeds 28,350 12,723
Marine food and Medicine and Bio-industry 345,555 32,878
Manufacture of Marine Machinery and Equipment 101,201 26,417
Manufacture of Ships and offshore plants 530,084 159,192
Marine Civil Engineering and Architecture 14,486 9,356
Shipping Industry 6,019 4,047
Harbors industry 42,946 28,057
Marine Research and Development 89,264 23,122
Marine Technical Services 70 31
Marine Public Administration and Education 35,226 17,470
Marine Tourism and Leisure Industry 64,478 29,037
Total 1,338,468 378,226

Source : KIMST[2011]
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Table 3. Summary of cost and benefit estimates
(Unit : 100 million won)

Cost Benefit Net benefit

Year value present value present value present
value value value

2014 32 29 -32 -29
2015 34 29 -34 -29
2016 36 29 -36 -29
2017 41 31 -41 -31
2018 41 30 -41 -30
2019 44 30 -44 -30
2020 42 27 -42 -27
2021 37 23 -37 -23
2022 33 19 -33 -19
2023 31 17 -31 -17
2024 187 98 187 98
2025 187 93 187 93
2026 187 88 187 88
2027 187 84 187 84
2028 187 79 187 79
2029 187 75 187 75
2030 187 71 187 71
2031 187 68 187 68
2032 187 64 187 64
Total 371 265 1,683 721 1,312 457

Table 4. Summary of economic feasibility for marine debris pollution
abatement technology program
NPV (100 million won)
457

B/C ratio
2.72

IRR (%)
17.12
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