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Abstract

The ship recycling or scrap is a phenomenon in the process of vessels life cycle has ended in the
shipping industry. Scrap are greatly affected by freight rates due to ship demands. Not only that,
environmental regulation and economic scale vessel demand are processes that must exist in the
shipping industry as they obtain management for existing vessels.

In the past, shipbreaking yard had tried to work without protection for poverty, without poor working
conditions and facilities to prevent the emission of harmful substances. However, the issue of
environmental pollution has been raised the Basel and Hong Kong Convention have been adopted,
and a new replacement of the ship scrap that induces serious pollution is required.

In this study, 165 countries were analyzed to confirm the importance of determining the ship
solution. As a result of the analysis, it was found that the Environmental Performance Index, which
is a measure of environmental regulation, is the most influential factor of ship scrapped volume.
The determinant of whether lower labor cost can be secured is more correlated with population than
GDP per capita. The implications of the results of the regression analysis mean that if environmental
regulations for ship scrap of the future are strengthened, the status of Bangladesh and Pakistan, which
currently account for half of the world's ship recycling, may change.
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Fig. 1. Scrapping Decision Process
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Sources: Drewry Shipping Consultants (1996), p.58.
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Table 1. Age Distribution of World Merchant Fleet
(unit: %)
Year Average age
Country grouping . _ More
04 59 10-14 1519 O 2019 2018
World Bulk carriers 22.84 44,09 14.64 8.70 9.74 9.72 9.07
Container ships 1668 2177 3132 1395 1628 1234 11.89
General cargo 4.7 14.60 14.38 7.1 59.20 26.39 25.64
Oil tankers 1467 2173 1822 940 3598 1887 1853
Other 1262 1901 1345 827 4665 2285 2239
All ships 1272 215 1529 853 4191 2098 2048
Developing  p gping 1292 2% 148 775 4158 2006 1961
economies
Developed 5 hing 1360 239 17.85 1062 3545 1964 19.13
economies
Transition oy cping 595 925 769 380 7331 2094 29.38
economies
Note: GT 100 over vessels
Source: UNCTAD (2020), p.31.
ATFE o] 33% He =FHutE Aol ok AAE A7, HEAA, BAHEAZ QIS
AL olFol AR Sl Aol a7, QI el AtEarl
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= gr% iﬁéﬁal Be-ole S22 KA
e 4w e & o & ATA
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19455 198074 2 ﬁ‘i}sﬂﬂH FAL
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= 9%, 2%, gl PFHes dua
7} o] Fol Mtk (Buxton, 1991). Z7]dl #Hxu}
oA Yo+ 1AL &R ANLEEIUA

A] o]Fo]X L Qth(Legaspi, 2000).
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Table 2. HS8908 Export and Import in 2018

(Unit: US Dollar)

Export Import
Rank Country Country
Export(A) Import(B) A-B Export(C) Import(D) D-C
1 Nigeria 259,223,824 5953,950 253,269,874 India 57,242 930,068,621 930,011,379
2 Canada 488585 21,871 4,863,984 Bangladesh® 24,061 844,987,730 844,963,669
3 Peru 3,715,729 11,129 3,704,600 Pakistan 131,284 515,542,493 515,411,209
4 Norway 3,380,722 1571 3,379,151  Turkey 176,967,674 176,967,674
5 FRUSS""‘.” 1,707,581 79 1707502  Algeria 77,341,380 77,341,389
ederation
6  Japan 1404202 44020 1,360,182 Namibia 4875 4533805 45,334,078
7 ng’r'egf 4408060 310585 1,302,205 China 45,161,378 45,161,378
K‘.J”'ted 1,299,195 1,209,195  ltaly 1,644,703 7,533,131 5,888,428
ingdom
9 U’%'te.d Arab  7a) 540 780,540 Ecuador 4391183 4391183
mirates
10 lIceland 687,015 687,015  Qatar 1,640,784 1,640,784
11 Malaysia 613,999 16,895 597,104 Colombia 1,609,421 1,609,421
12 USA 521,107 521,107 Egypt 1471,963 1,471,963
13 Costa Rica 355000 60,154 204,846 Kenya 124 1371677 1,371,553
14 Australia 291,871 291,871  Bulgaria 955,161 955,161
15 Poland 120,689 120,680  Spain 108,211 644,882 536,671
16 Croatia 105,000 105,000 France 661,358  1,048502 387,234
17 Denmark 98,561 98,561 Greece 271,125 271,125
Dem. Rep.
18 Germany 66,828 66,828  of the 249,003 249,003
Congo
19 Jordan 33,087 33,087 Netherlands 2179 248,093 246,814
20 Kazakhstan 30,000 689 29,311 Morocco 194362 194,362

* 2015 statics

Source: Author calculate using UN Comtrade Database
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Table 3. HS89 Custom Duty Rate by Country
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Bangladesh India Pakistan Turkey Korea China

HS code
Cruise ships, excursion boats,
8901.10.90 etc, for people; ferry boats, nes
8901.20.90  Tankers, nes
8901.30.90  Refrigerated vessels, nes
8908.00.00 Vessels and other floating

structures for breaking up

10% 10% 1% 0 0 30%
10% 10% 3% 0 0 14%
10% 10% 0 0 0 14%
1500% 10% 0 0 0 1%

Source: Author survey via Korea, China, Bangladesh, India, Pakistan and Turkey Customs.

W2 JFe] F2 Aged e JeE #5
)2 I A oA = 897 AdEM(HS8901)
2 10% HA7E FrtE o] Qlwe} 972kt 53
|=3}tH(Bangladesh Customs, 2021), 3}7]2~
g E7], gkae] HS8908 A= 0%o]tt,

SHARF LT AT O 2 HS8908S FE&8HE
Ae A4 ol 4 Aoz AgEt, e
e At RS el A
Qe Aol ohet frelaslEel ot Bt
shIglko R Hel QANAY] ol £3
o A%ole o] o4t Aoz FUSE 2
7] (foreign garbage) Y= Holur] 9|3}
o] 2021 dRE A4 229 7](solid waste) Y
S AW FA5 Yk(Brooks, Wang and
Jembeck, 2018; Jiangze, 2020),

FTo] H7E FYTA 2= AF7HA A
T P e #A7|E A AN
o thated AEA Aok Fask Aot
(Hook and Reed, 2018). |etsl =Fx713
e A AV ARHo g A&TtEg A
TARS| e FFH el el A Qltk= Aol
o}, upAlgeke] olgio] FsldrE AAle} &
o] rEEttA|, B7|28k To=E o]F3le] A
kg SAIEE A2 Hak Gulolx X Eslok
g Flolth,

F

l‘

ad

2) W2EtuAldlA s dRFEA(Custom Duty) 1500%
ik olyzl MEAEA(Advanced Income Tax)
500%, AEF-JXIL7E]A(Advance Trade VAT)
5%7F F7hEe] TAES F8l 2101.34%0l EEtt
(Bangladesh Customs, 2021).

I MR Maein

AutsiAo] Bt ATE FHLF TAE A
718k ATt BAA #AH AFE A o
A = IARE AAHQ #AFe AFdM=
ALEA, 844 B&H A e gt o
U AE B3 et aAle =5 A
A5 % 85 olelg e - 9o

Islam and Hossain (1986)¢] &3} o A
2] SHolA MubsiAl #H A7 g E o]
# F¥ g7 WE@aw and Policy), A%
& (Economic Impact), E719HA (Health and
Safety), 343} @ J3e](Environmental impact
and Waste Management) %-okollA] A7}
Y= At} Gunbeyaz, Kurt and Baumler
Q019 BEAQ A Aol BUE AT F
& Table 49} o] #7{3te] AR

Sarraf, Stuer-Lauridsen, Dyoulgerov, Bloch,
Wingfield and Watkinson (2010)2] ZA}e] w}
2™ Table 59} 7#o| Panamax oil tanker
80,000DWT(14,800 LDT)3 122 s|A|g ¢
o] ¥rZEtdlAlo = 5,613,600€8 27 875
] 37| 2eeHE 5,505,5008 27 288k}
wZetdaldAs 9214008 2e] o=
16% FF2] Fols AlF3t= whdel 77

3) LDTE A3Pla=E<=(Light Displacement Tonnage)Z
AR AoA Avte] w5 Blsee) FA
2 E7] wite] Muks S AE w Fol ARG
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Table 4. Studies Identified in the Literature

Environment Economic Law and Health and
and Waste Impact  Policy Safety

Islam and Hossain (1986), Abdulla, Mahboob, Banu
and Seker (2013), Amin and Billah (2007),
Andersen, Bjgrnbom and Sverud (2000), Dhar,
Dutta and Anwar (2012), Fakhruddin, Talukdar and
Hossain (2015), Kibria, Hossain, Mallick, Lau and
Wu (2016), Ngst, Halse, Randall, Borgen,
Schlabach, Paul, Rahman and Breiveik (2015),
Siddiquee, Parween, Quddus and Barua (2012)

Gregson, Crang, Ahamed, Akhter, Ferdous (2010),
Mizanur Rahman and Mayer (2015)

Alam and Faruque (2014) °

Courtice, Demers, Takaro, Vedal, Ahktar Ahmad,

Davies and Siddique (2011), Haque (2016),

Hossain, Chowdhury, Jabbar, Saifullah, Ataur o
Rahman (2008), Hossain, Hossain and Meaze

(2010), Muhibbullah (2013)

Sarraf, Stuer-Lauridsen, Dyoulgerov, Bloch,
Wingfield and Watkinson (2010), Sujauddin, Koide, ° °
Komatsu, Hossain, Tokoro, Murakami (2017)

Rousmaniere and Raj (2007) ° °
Rahman and Mayer (2016), Shameem(2012) ° °

FIDH, YPSA and NGO Ship Breaking Platform
(2008), Karim (2009)

Ahammad and Sujauddin(2017), Jobaid, Khan,
Haque and Shawon (2014)

FIDH (2002), Hossain (2011), Hossain(2015), Hossain
and Rahman(2010), Khan, Chowdhury, Alam and
Kumar (2012), Kutub, Falgunee, Nawfee and
Rabby (2017), Pasha, Hasan, Rahman and Hasnat
(2012), Rahman, Handler and Mayer (2016),
Zakaria, Ali and Hossain (2012)

Aktaruzzaman, Chowdhury, Fardous, Alam,
Hossain and Fakhruddin (2014), Hossain,
Fakhruddin, Chowdhury, and Gan (2016), ILPI
(2016), Mashreque (2005)

Hossain and Islam (2006), Frey(2015) ° ° ° °
Source: Gunbeyaz, S. A., R. E. Kurt and R. Baumler (2019), pp.44-45.

2RbollA= 164,008 H 2 3% T2 oS A g N E At Al 7]o7t 2
Algstar ek, W2etlAlE 372 v)at Ak SiA AFEE Fa% AFYLeR o]t
of QAU E o] AF7lEslth FUHHo R JtH(Karlis and Polemis, 2016).

= HAAZE w2EtlAl 5%<1d] vlste] 117 At Aol d 2 ek SA] e b A8
28 13%R Er wEba] w2e rbedE o' BEle A 97w 2w, wEEdA,
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Table 5. Overview of Revenues, Main Costs, and Profit for Panamax Tanker

(unit: US Dollar)

Bangladesh Pakistan
Revenues 5,613,600 5,505,500
Total costs 4,692,200 5,340,900
Purchase of ship 3,848,000 3,848,000
Labor costs 92,700 233,400
Consumables 302,200 230,000
Financial costs 147,900 265,700
Taxes, tariffs, and duties 263,000 693,600
Other costs(including rents, investment costs, etc.) 38,400 70,200
Profit 921,400 164,600

Source: Sarraf, Stuer-Lauridsen, Dyoulgerov, Bloch, Wingfield and Watkinson (2010), p.20.

Table 6. Ship Demolition Price Levels for Each Breaking Nation

(Unit: US Dollar / per LDT)

Type Bangladesh Pakistan India Turkey
Wet 345/355 355/365 335/345 200/210
Dry 325/335 335/345 315/325 190/200
Container 355/365 365/375 345/355 210/220

Source: Go Shipping & Management (2021).

=, 3728, H7]9] F8 s/TelA o] Fo]
ZItk(Marine Environment Protection Committee,
2011). GRF th@adute] A9 oF 25~30d& At
B3t o] vl AL-E3HA e, AAH
o2 AN, A" oM, ditslEM 55 X
ate] wid oF 7004 o] A =L gict. A
dlo] A= k] a9} I ue 23
=7|% al=d] SA] Aduke] oF 90%e et
Al, 7|28 Y], HEY, e, 57 52
Z olsHo] Aeldrt. o]#g FTllA AHE
He 8% olf= A AH], =5 &
ATtA|, =& ke Sell 7191 (Rabbi
and Rahman, 2017).

A F5E B8 s AR 7)o B
Fols AEsit, WEetur] AEe wd 5
Y A, ok=A F 7JEF M-S B3 At )
A abgolld] Fdez Ak 1000,00,00,000

TakaE <skal gloh. o] Al 24 gst

2lo] 50,0007 o]dolal 73 A
3= Al 19RE S de °
Al BRoA & 7HE Thde AlgtE
Zte] g AlgstaL vk, ol2lgh olf & e
iAo AuksfA| 2k olEg FE AAH
ojelo = Qlsf AAIH o Aegt FAYES 7
2FJo] HSItK(Sarraf, Stuer-Lauridsen, Dyoulgerov,
Bloch, Wingfield and Watkinson, 2010),

SEuvet, S, 422 AARR &
= 24 Aol AR ARk A g S oW
gk, et Al A7+ Ahde] A& &9
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Table 7. Ship Breaking Industry Contribution to Steel Consumption and Production

Sectors Quantity Unit
Steel Consumption 5 million tons
Steel Production 221025 million tons
Scrap Steel from Ship Breaking Up to 1.5 million tons
Ship Breaking Steel Contribution to Production 50 %
Ship Breaking Steel Contribution to Consumption 20-25 %

Source: Rabbi and Rahman (2017), p.256.

7hedl shte s Al ek B3 7FA(US Dollar gk AdutsA] kel 7= E HofFal itk
per LDT)olH. &7 *d‘# 3 1AL AT Aupe] 53 thaka b 1 Auke 84
ek afAEIAE W dS 5 e olodS Hot, AN 2 ol dokek 8739
dote= AdHd Axrt =H7) el £ 7F g Edo ol Al Apddo] FHH| R =F
7—’°1 =2 oA A 7Fs/del &= 2020 Holl w2t IMOIA = AduhA &g Foks 714
90 AA Fo AT A A9 =7 7} skl RSt o] Yoks F& Addkel HF
Zﬂ.(US Dollar per LDT)S X Table 63} 7+o] AR ZA| ko] E otolA] TET 2= 9
7|7} vlaz Agaty daetuAl, 9712, Al Ert
= fFAFSHH(Bartlett, 2019). A g5 Sl ek v, Adub Hzny,
+QFol me 7]xdnH e 743 T 271z
2. X|&7Fks¢e MelshA| ek G et QL8 7] g 84
X8kl Aulo] 7k T x5 ALE A
kel 2L MEEds S AdRE of &k o, aar Yoke] AgH tlEo]
T7keM e AEE APomA HA Ao AdE 7H e 541, AR 2iste] 2
2 b "ot Addat A 2o Al mE ARl o]l2= gF e r yed &
AL A2E, AR 2 Advlent, dvk A At
= AEL, 3 JJr A Az, A A Azl L=t AAIH o= dutsfA| o] FAARZ gzl <l
AE S Bk oy}t I A3 Ao Ad T, 2, B)2geda e HE A8
e J)9do)] 71, HelE, Av) g 2 =gk Holut, HubsA o #d 1A
&, 75 AFsk Aot =ETAIZE AL fle dEelA BFHL A oF
Ak A7 7 Edkek WAl ddlA = ZINZ|AL =5Ake] BEot of gt o] e &
AZE s00RkEe] T4/ —’Fﬁ% 7HAAL Qle. <8 HAle A&7 ANE S Adee
=] Aakoe] REshe] AubsAE S & Q2 4o]th(Kumar, 2009; Gunbeyaz, Kurt and
Z FFE 32 A (Knapp, Kumar and Baumler, 2019),
Remijn, 2008). A8t Al 2+d2 A F74k Az AubAze] 7leQ T F5d Hshd A
of Aol oF 0%E FFskaL ler A A A= v 7)ol ﬁ:rlﬂxl‘ﬂ HEL Ay
ulo] R o] AA= zﬂ%‘f%él-j_f Act, gt 3] oEHt B2 =EaEe] dekEo] de
ko] sfAolA BAE nHLe Adiol o 2 A A2 A=y Huk 27 HEe
=5, dHRAAz, AAQAZE ARSEE 7, ol AH &ol &7+ T Wlg =FFkA
ARIE, 7] ¥ 2 &8f = ALEH 545 2 AAEP wepA Hdrjee B
Table 7& Waetu|Ale] A4 &H] 9 it ARk JAARZ} A Eg=ols] T2 2
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Table 8. Amount of Hazardous Material per Million GT on Merchant Ship

Panamax tanker

Hazardous Material Unit Material/millionGT 40,000GT
Asbestos ton 510 20
PCBs
PCB liquids (transformers, etc.) kg 0 0
PCB solids (capacitors, ballasts, etc.)* kg 1.7 0.07
Hydraulic oil ton 110 5.0
Ozone-depleting substances (ODS)
ODS liquids (CFC, Halons, etc.) ton 7.0 0.3
ODS solids (e.g., polyurethane (PU)) ton 1,800 70
Paints
Paints no info ton 420 17
Paints containing tributyltin (TBT) ton 14 0.56
Paints containing PCBs ton No info. available
Paints containing metals ton No info. available
Heavy metals
Cadmium (merchant); lead (naval) ton 1.9 0.08
Mercury kg 44 1.8
Radioactive substances kg No info. available
Waste liquids organic m’ 5,650 230
Reusable liquids organic (HFO, diesel) ton 3,200 130
Miscellaneous
Ballast water (C-34) ton 60,000 2,400
Sewage (C-35) m 660 26
Garbage (C-42) ton 2.3 0.09
Incinerator ash (C-41) ton 1.9 0.08
QOily rags (C—-45) ton 3.1 0.12
Batteries nickel/ cadmium units 170 7.0
Waste liquids inorganic (acids) m 0.28 0.01
Reusable liquids organic (other) m 620 25
Equipment
Batteries lead (C46) ton 2.2 0.09
* Merchant vessel does not estimate PCBs in cables due to lack of data.
Source: Sarraf, Stuer-Lauridsen, Dyoulgerov, Bloch, Wingfield and Watkinson (2010), p.20.
&jo] o]Fo]AL Ut}(Vardar, Kumar, Dao, o] BLES YU Ak S8 UgRE Ae
Harjono, Besieux, Brachet and Wrzoncki, 2005). E2 Zuk 9go] e Xk ) Hf, Aeks
QML uld AZFel A= Hure] sjalsk A w) ARt Bo7 Fsle] WA
A3 o]FolAA] gF= AL ofutt, Adul A frE7teet AAE 248k s}, mgk AA)
F2Q PBEATAA o)F T 5 G e WM AUAYL T ) vjs AT Aok
Aubgolt E5de] et dAdge AT Weld Adsicl st B we fEel 4R
M= o] Folx|aL Q. HIE 254 ol 358 AdS 24 A =
Autsh A vhe RS A sk shtel  EAt AdskA etk Ak wag 99

o FAE 71l 24 9183 H2 1,000C

of Hl$ 2 Fglolc
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AdbsAle A $HES FEATIE
zZhqjolct, Adubs A2kl s Ad A o]
Fojx|=], Aubdd Al f57F27F SR E
3712 9E fEstaL, A A EAASE
. AW, 8945, 4% A7 T FAE0] 1
2 ultbx E#7FcHAbdullah, Mahboob,
Banu and Seker, 2012),

Table 8|4 H& wke} o] 40,000 GTH
Panamax tanker 12]oj|A] AulsfA|A] dAY3=
FolEAE WRGTR Baste] A,
g ol wANE B AN
(Ballast water, C-34)0]™, @ Z3}3]&2(Ozone-
depleting substances, ODS), 4]W(Asbestos)
ol WiEE ot N Y E
i) 2ol A g o] AAXA @
7] whizel 21821 AulsiAlE sl ek W)
S Aelsta AAH FA9 A2
o) Fslet FAF S ol A7) L st Qirh

A LT ElA Hol 4 siA e &
g] Aute] A&E-S Q3 2dLe FEA A
L5 279 duolEd AnESS FH3
of 3kl FE3F M= o|n] AREEHI e A
525 FHsof gt} AMAE FrF 283
o ANLEZES JASIL Hulo]Esfo} 3=
A& YeRlFAl @ Aolth(Park Han-Chae
and Park Ji-Yoon, 2009).

2to] FE35t I7loll A= ks A7t A
2l B AR YERY] widel =
o} wrZEtd|AlolA wid FHAuke] 60~70%E
Azt ek, Auk #A7]E F7ke] Fash A
7t FEEES AT, 2 A5y Y o
Azt e]gkellA det AL HFskal gtk
(Merikas, Merika and Sharma, 2015). W&}
tlA 2] Zg-olli= AZF 50,0000E2] F45/87%
S FasaL QIARE HFX o} Fite] §lof
st 9717y Errejstal S8k x4 359
o8 Frt, 3507 o] Ay Tl
Aul 23398 952 ARESla lEd X
a7 el 959 60% oS I3 Q)
o, =t A S 24 A F2 2FH
A Y85 ARgEtaL 1Y) wiell Aduksi Ao
=
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]zr_u it

=]

o

A elEsta qlek. wak et sl Aol uh
F3YE TP W A Aol A

k= AL Abaleo|tk(Hossain, Mahmud, Navid
and Yahya, 2011).

ZA 7] Zp7E 2 ik, S 7HAAL 2l
o] 25 Aol Hgtst Afsta FHS =
so] glo] AdutsfAlrtedo] Weatr]o] e
g 271 7HAAL ok wEEtuAleh )=
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ZA7]aL ek, ke Al e LS
A - FAA G5 S 2 71A9E 8t
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| Sy | = Ll
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1 EIOI£I|

HeydTE Ejz v dukaaE Aet
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29l e sl Axe) AukhA 27
o weh ekl AE dgee e olma
248 71 Aok g adlel B sle
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AL go) olFoldl e nmd §7
FA7} oksha WEe AEaFolehe Ho)

ARk Q] Asfolet, AN A2 A 7rA
wheh AAZQ] Huto o] M5 A alabsfA|
= Aoz J|hEn. olHe adE
stletazt A Aol AFskaL

=
O
= jE
Sl wE Adste] AFRAsIA .
A

= A2 Qs g g
E=EHFARl sbdolels @A oloh(Sarraf,
Stuer-Lauridsen, Bloch,
Wingfield and Watkinson, 2010), ¥12-%F =7}
& gelaly) 913 Algele WaRs 199
A5 (GDP per capita)S AMESFSICE HEgE
E LS AU FAN] AANE AT
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Variable Define Unit Source
GDP Gross domestic product per capita US Dollar UN DESA
Yale Center for
EPI Environmental Performance Index EPI Index Environmental Law &
Policy
. . Thousand
Population Population Person UN DESA
Reg|ster Merchan_t fleet by country of beneficial  Gross UNCTAD
Ship ownership Tonnage
New Built  Ship built by country of building ?rOSS UNCTAD
onnage
. . Gross
Scrap Ship recycling by country Tonnage UNCTAD
date veHoR wol BAstn g 7 el 1907 =RAS, o, Autge,
o] Fom wgh A2 duhs wol Hxd A ARz Aol Ads IdE 7IE AIA
o Aads) AEA S dAstel T4 W o2 wEEE AR 2019 71FY ARE
7} && AuksiA| = A & 4 ltk(Stopford, A ol ARE-sEGITE. o] ol whale] $H7 g HkA| S
2009; Drewry Shipping Consultants, 1996). t} =23 1Ao7 Y] ujid FH2e 7|E
2] T=H Aukel AukE §-3F(Register) 7} A ]l 2020 3 AFE ARSI

22 ko] 272 New Built) 9] A8
Aol g mx= Wt E el
HT FEII e A TAE AdukEiA o
ReX 7 Fad Wavt & 7hs Aol
AR dutefA o dAlsE gotst
22T H18s B2 o] EAIA HiL
AeA ATl =gk oA Auta A
7} o] o]Fo{x1 QJthH(Rabbi and Rahman,
2017). ==3F 732 A o] Azl wht "ehsh
I FHEFAR Ak gE-S A% F TAF

¢F(Hong Kong international Convention for

30 X

-

the Safe and Environmentally Sound Recycling
of Ships, 2009 °|3} &3 F)"o] & F AL}
olgd AR TtAE S5k AT WrEe &
733} A4 (Environmental Performance Index,
EPDE 788t drt Y

4) EPIE= ZAIA| 180017 =7}e] A A o Fiks 4
Z3l e AFEA uNdduY AEEE (United
Nations Millennium Development Goals)2] 37 &
EE Hoem AAIAAEZH(World Economic
Forum)¥} fH$193] 35 AT e (Joint Research
Centre of the European Commission)ol|A] je]gk
Aot EPl= 2 7HA 0 2 M W JHt Ho

ARE A SAFY dFBAE Table
103} o] Yepdtl, AMutsiA s 714 =
FABAE 23 e AL FAAAAA R
ITF(+)7F BAZ R o AHES AT}

= Al A|
o] Wt AL =3 S A Il A

wl A7 ol olbn Qrks st FU
Asfolrt, w3k WA, | 2g, ¢l

o] Aol A7t HBe ZtEA AdutsA 7}
ol dojui 9= dAAAE FUsl,

191F FRIASe] ve Zrpyt AuksAE
ol 3 Aolgh= #AE A fFode
WA ZARE WL glE I FAA
o2 117 IFRASH AFAAAAF el
et ABBAE Ho|i 97| uliel 7Rt
7k BATATE =EsithE Aom FE
7}s3ttt.

FEUFZ Akl A|F(Scrap)S Ak
ARE ST ol Hr dFS nAE=A

[

A= 20144, 2016, 20189, 20200 Boltt,
Yale Center for Environmental Law & Policy (2021),



134 F4313j] A46d 2% (20219 44)

Table 10. Pearson's Correlation Coefficient

/=165 GDP  EPl  Population R?Sgriis;e’ gﬁm Scap  Mean/SD
GDP 1 M 16,424.56
f:gﬁitgf”ar per D 2153434
EPI 19 1 M 46.44
(EPI Index) (.000) SD 15.45
Population -.060 -.085 1 M 34,433.71
g;‘s’gﬁ?”d (4000 (260) SO 137,282.49
Register Ship .097 .022 109 1 M 7,462.49
(Gross Tonnage) (.206) (.785) (.149) SD 26,781.71
New Built .005 .030 A7 .257 1 M 1,266,197.50
(Gross Tonnage) (.974) (.838) (.001) (.069) SD  4,819,275.29
Scarp =236  -.403" 342 -.051  -.044 1 M 251,324.15
(Gross Tonnage) (.106) (.005) (.017) (.731)  (797) SD  1,093,543.92
Note: *p<0.1, **p<0.05, ***<0.001.
Table 11. Multiple Linear Regression Analysis in 2019
Model Variable S.E. g t p
Dependent Independent
1 Scrap (Constant) 130 .246 .530 .601
GDP -.178 .235 -.322 -.75 458
EPI =212 .226 -.202 -.936 .359
Population 310 .169 .592 1.833 .079
Register Ship =319 .619 =135 -515 .612
New Built -.041 .287 -.041 -.144 .887
F: 1.881(p=0.135), A =0.531, agj’ =0.282
2 Scrap (Constant) .234 214 1.116 274
EPI -.394 184 =375 -2.143 041

F: 4.593(0=0.041), A =0.375, adjf =0.110

Note: *p<0.1, **p<0.05, **p=0.001.

N

A%3t7) st te3|ARAE AAIsH
B0 AMeH W] A (Scale)o] Th=
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Table 12, Multiple Linear Regression Analysis in 2018

Variable
Model S.E. g t P
Dependent Independent

3 Scrap (Constant) -.003 .243 -.010 .992
GDP -.001 217 -.001 -.004 997
EPI -.291 223 -.280 -1.302 .206
Population .235 117 478 2.010 .056
Register - 427 53 -188 -3 471

Ship
New Built -.226 233 -.239 -.967 .343

F: 2.010(0=0.115), A =0.551, adj¥ =0.304

4 Scrap (Constant) .165 .203 814 422
EPI -.400 184 -.386 -2.175 .039™

F: 4.730(0=0.039), & =0.386, adj¥ =0.149

Note: "p<0.1, **p=0.05, ***p=0.001.

Fduk FI= AT

uEtd dAF o SEHHFES dAF W
H(Stepwise selection)S ARgsle] 2dS
Attt AR FES AFE st
wabg HEHon AAHA). AT =
s YA (8=.375, p<0.04D)7} =
(9] S HHa U}, o] AL AT &
oA FE3t nle} o] sF=7le] S A
7} =84 E Aute|A o] STt AS
ofm) e}

SHH st B4 2o AR V|EARE

201802 HIEE A3l FJARH S
Z 25T Table 129 B4 478 BH A
=35t Ade} o] BAHLE fFefgt ouE
BAFal Qe Wa v 3EAAFA (=386, p
<0.039)2A] A&gh Waa o] ()] JF
& BAFa Qv wEba] ks o sy
M BRAAFAF & BT ol 71
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e

2. MARE

SAF 2% HSE A Thdstar QT
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goto] Aol AgHGH AT E A
A A AR WA 5 gl

AAZ AAFL W=, A, Akl
= 49 el etz ol fola glow]
Selgelel ARINE A&Hom Hute)d
7 olsol A gitk, whehd Al WEE A
SAFOA £3] ool AutslArt 3
ot 5 ATFAL Aahacka Aale] A4
2 AT Aol Bk

olelat AR TFA et HA B FHol
el 7E3] ol FolA: Q= Autel sA|
= 2ol e, }r1xg o FAA
ARG 2 3] o] 537] Bk ol of
oA A Falr} opd,
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Table 13. Ship Recycling by Country

(Unit: Gross Tonnage)

Country 2017 2018 2019 Country 2017 2018 2019
Bangladesh 6,693,292 8,640,159 6,837,100 Norway 2,215 1,939 4,739
India 6,776,048 4,706,304 3,326,552 Denmark 28,486 16,352 3,716
Turkey 1,325,405 782,124 1,094,811 Viet Nam 0 2,001 2,819
China 3,776,811 474,586 383,123 Peru 0 0 2,680
Pakistan 4136,530 3,985,841 272,674 Panama 0 0 1,986
United States of - g37 6380 64471 Ecuador 12783 37,66 1,782
merica
Indonesia 36,386 39,327 10,011 Cuba 11,401 1,579 1,746
Belgium 12,291 15,363 8,089 Greece 0 0 1,731
Korea, OFlfep“b”C 2803 264 7100  Japan 749 431 1276
Canada 23,114 35,632 6,729  Azerbaijan 742 1,000 1,218
Netherlands 7,596 0 6,512 Latvia 11,795 0 1,167
Nigeria 30,044 39,778 6,146 United Kingdom 0 14,683 761
Spain 975 3,598 5,734 Lithuania 1,800 1,729 518
Russian
Federation 870 19,747 5,719  World Total 23,137,868 19,002,604 12,217,675

Source: http://stats.unctad.org/shipscrapping
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Aek2 50094 = Qld wid #lajofoldd 1000 A3t
3 407 Aot F5 dAN 2aTARE L )
T}, Kim Hak-Ki and Kim Min-Ji (2017).
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& e eug, B A7e oy FEA 942 Aol

FuolAlol ol 9%, Qe AAAA vl A2 ol 6H€6H°l: & Aol
Nz A=) W] B} Mwd % BN e Aol mAE F2 29e st
& A A g, s 5ol A e A Aldstel tig AdH wael
deARdA AR A ATHE Tl AT} viFale] efela RaEs oA
N ol AT . AW AT 4SS A7) FAY. AnAos vt
= 7)ol AukslA FAAe] A7k ARG alAe] AE) BwE) g g5 o
W ojola] tigke e Sutel gloh, 2EY ol AukalAl AliEhE g Aol B
3 gk oueld maA 2ol AxsE e Al HAE AAets A7t
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