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Abstract

The purpose of this study is to estimate potential greenhouse gas(GHG) reductions of offshore fisheries
following the implementation of 2050 Carbon Neutral) strategy and then to suggest policy alternatives
based on the analysis results. To estimate the potential GHG reductions, a dynamic optimal fisheries
theory was used in the analysis. As a result, the offshore fisheries' fishing effort was inputted 30% more
than the optimal level. If excess fishing effort were reduced, the potential GHG reductions of offshore
fisheries was estimated to 464,683¢CO,. In addition, when GHG emissions are regulated, the profit rate of
offshore fisheries decreases by 0.46%, but it is analyzed that there is no significant damage. Thus, in
order to reduce GHG emissions, it is necessary to expand fishing vessel buyback program and start
discussion on the development of electric hybrid fishing vessels.

Key words : 2050 Carbon Neutraly strategy, Offshore fisheries, Greenhouse gas(GHG), Potential GHG reductions,
Dynamic optimal fisheries theory
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Source: Statistical yearbook of fisheries(1986-2019).

[Fig. 1] Trends in catches of offshore fisheries.
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Source: Statistical yearbook of fisheries(1986-2019).
[Fig. 2] Trends in efforts and CPUE of offshore

fisheries.
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<Table 1> Basic statistics of analysis data

Level Obs. Avg. S.D. Min. Max.

Catches
34 876,044 175852 616,591 1,351,971

(ton)
Efforts
(hp)

34 2,149,590 777,772 1,387,338 4,743,772

Gavaris®] UWHAPIRP O 2 oG} o o] A
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<Table 2> Summary of Gavaris’ GLM test results

R? F-Stat.  Number of significant variables
(7{2) (Prob.)  (p<0.01) (p<0.05) (p<0.1)
0.6708  20.0340""

00340 34 37
(0.6374)  (0.0000)

Note: * p<0.1, ** p<0.05, *** p<0.01

a8 1571 2ol dAe A dFe A
T Z773}3F CPUES} CPUE FAXE Hl WK
W S o R nAs Jro] xolnk 9, AA
FA o} FAA ] RiZFo|E A H o ® fAbS)
Atk 1Y FETFFIEE, AddlTEEolS
FAAE, 71dddE, Tl oE 45l vl
A AA A FYAZE AFo|7b thA EASE
At FAFHOR F 47 g9 Z13}3F CPUE
9} CPUE F4 A7t #polo] Hl& &5 F47]|te

H =2
2 U MAPE(mean absolute percentage errors)i=

QAT ZAAE(logistic) AJdeh+

Gompertz *|5~(exponential) g g&5=of 7] %3t

ojqitk. 1}
F-SA 3o g o
glomg FRAE

Yol YArE S

<Table 3> Test results of logistic and exponential
growth function

1235352 YA 117] 952 MAPES] 5.1703% vodel | B Fesut CC - chf"rtfs
ode _ oef. oef.
ol wE T3 =3 3lolo 5k 2 Prob.
o EQh R BEAY F91 Aol AFY @) @ob) S )
S ®47]7F0 2 ysr RMSE(root mean squared o 03677 18.6121°" 7343871 -0.0001
errors) = 0.8417% 117} 9152 RMSEQ] 036445 ogistic (03480) (0.0001)  (0.0000) (0.0001)
'EL 7_]_9_ b . o "‘f‘ }\]—7 7 ] *oskok oKk ook
E}ﬂ . - i] IJFE:*E} = lﬂ VN AF] E - 0.4449 2565217 6.7494" -0.0000
5 Bk 3 3 o - % A xponential
olEFst offmHd(rie)el Al AL = (0.4276) (0.0000)  (0.0000)  (0.0000)
o} A= CPUES] WEZo] T ol MY Jom v oL o o005 v g0t
A o® 717] wiEolth(Fig. 3] #X).
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0 0 0 0 [ 0 0 0
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(S)Purse Seine (0)Stow Net (0)Gill Net Anchovy Drag Net (0)Angling (O)Long Line (0)Trap Diver
9 ] 9 9 9 L] E) [
6 1 A (¢ TR 6 6 W st 5 qumna ML 5 = =
3 3 '\"’\r./'w 5 W.M“‘w , W‘ﬂc 3 Wg\ 3 W—“—«-’W 3 5
0 ¢ 0 0 0 ¢ ] )
8590 '95 00 05 1015 8590 95 00 05 '10 '15 8590 '95 '00 105 10 15 '85°90 "95 00 05 '10 ‘15 '85°90 9500 03 10 15 ‘8590 '95 00 "05 1015 '35°90 *95 *00 "05 10 15 ‘8590 '95 "0 '05 10 15
—InU-"Est. InU | —InU-="Est. InU | —InU-="Est. InU | —InU-="Est. InU| —InU-"Est. InU| —InU-""Est. InU| —InU-""Est. InU| —InU-""Est. InU

[Fig. 3] Comparison of offshore fisheries’ actual and estimated logarithm CPUE(kg/hp).
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2R ~¥ skl Fox, CYP 382 Gompertz
A g Aol 728t BFolw, ol 57 B
3 71e-d CYP B89 R27} 0.6967%E 7}%} =9k
i, 239 FAHE AA-S SAE] F-EAF
% 1% oA froelgitt g CYP BE 9
o9 X, 5,9 AF BT 5% o]k
ool EANCE felshl wAHT

(<Table 4> #3).

57 FoABARFY L] A5H S Sl
MAPE®} RMSEE E=E3+ A3y}, CYP LY
MAPE+= 16, RMSE= 203,138% 74 Yol o

=8 £ g8 o) RPndg 59 Jlow 7
AEglh geor AY3AREY T

shalaty] flell CYP & e oAk, A7), o

gt A3}, < @x}Fo] FEAP oI,
Aol EARA bt AT A
BAF A S=(VIF,  variance  inflation
factor)7} 10 vgko 2 eyt webd CYP B

o oAl et oAl A7, W
vv&““ol Ao AFAA mPoF P

UH(<Table 4> #3%).

3@ N f

4. SEiH M FH 20
1570 Zefoiie] FElA A ogA-dgat F

2 ol g e, A7 0132 FE A7) S8 ok
A A AARE cypr 289 ¢, X, X,9
ATE &3l AFsEAT(g), AQAL] A5
E5E(k), AdAAY] EAAE%

ATt

o

O

o
o
ol

ol
o

(o} %(T

<Table 4> Estimated results of each surplus production model

) Faat c X LM White VIF
Model _, . Coef. Coef. Coef. MAPE RMSE  Stat. Stat.
(7))  (Prob) Pob) (rob) X %
(Prob.) (Prob.)  (Prob.) (Prob.)  (Prob.)
0.0889  1.4140 0.2665  -0.0004  0.0000 4.8250° 0.4873
Schaefer 26 415,825 1.5195 1.5195
(0.0260) (0.2594)  (0.1605)  (0.1122) (0.2156) (0.0896) (0.7837)
0.0481  0.7582 0.2895 -0.0004  0.0000 56577 115477
Schnute 25 420,764 1.5725 1.5725
(-0.0153) (0.4773)  (0.2901)  (0.2405) (0.3490) (0.0591) (0.0415)
0.1839 33791  03762° -0.0006 0.0000 4.0379 7.0817"
WH 16 206,851 1.6179 1.6179
(0.1294)  (0.0475)  (0.0914)  (0.0185) (0.3459) (0.1328) (0.0290)
0.0884  1.4065 12415 -0.1854  0.0000 54474  0.5389
Fox 18 249,600 1.7624 1.7624
(0.0256) (0.2612)  (0.1147)  (0.1131) (0.1842) (0.0656) (0.7638)
0.6967 34.4487°"" 2.8784" 057147 0.0000" 22817 83676
CYP 16 203,138 1.5421 1.5421
(0.6764)  (0.0000)  (0.0009)  (0.0000) (0.0198) (0.3196) (0.1371)
Note 1: * p<0.1, ** p<0.05, *** p<0.01

Note 2: MAPE= [27
i=1 Y

i

x100/n]

Y. means actual catches,

i 4 1

where,

, RMSE=[$)(Y,. ~Y,)’/n).

Y, means estimated catches, 7 means number of year.

Note 3: Null hypothesis(#,) of the LM test implies that there is no autocorrelation.
Note 4: Null hypothesis(77,) of the Wihte test means that variance of error is homoskedasticity.
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economic  parameters of  offshore
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<Table 7> Parameters used to calculate potential
GHG reductions of offshore fisheries

Net calorific Emission

Gas Fuel value Factor Conversion
M) (kg Ty T
Gasoline 30.4 19,548 -
CO, Diesel 35.2 20,111 -
Heavy oil 36.4 20,657 -
Gasoline - 20 0.930
CH, Diesel - 5 0.931
Heavy oil - 8.84 0.933
Gasoline - 0.930
N,O  Diesel - 0.6 0.931
Heavy oil - 0.933
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<Table 8> Estimated results of offshore fisheries’

(2015 100)%
2 wjE=d
dolol &4 ®igE
o]q]%ﬂx1o]u1—(091%
(0.73%), <3NA71(0.72%),
HAH0.58%) 0.7 o]¢]o]
vebsth TREAFEH 20504
b AR W ES P AIE
Fo] ot dFel vls] Ao ow
Aoz FAHPAN 247 wMiEA

o)
W H<Table 8> #X).

potential GHG reductions(¢tCO,), GHG emissions

purchasing cost(won) and profit rate(%) change

Purchasing cost

Cost per permit

Profit rate per permit

Gear Reductions (Rank) (Rank) A B C=A-B (Rank)

(L)Otter trawl 33,017 676,698,554 (8) 13013434 (4 2038 1992 046 ®)
East sea trawl 7,377 151,191,549 (14) 3,978,725 (9) 4569 4549 020  (13)
(L)Pair trawl 55,741 1,142,444852  (3) 31,734,579 (2) 12.84 1194 0091 (1
(L)Danish seine 10,846 222,303,959 (10) 4,940,088 (7) 2333 2284 048 (7)
(M)Pair trawl 9,090 186,303,602 (11) 20,700,400 (3) 2556 2483  0.73 )
(M)Danish seine 8,532 174,869,002 (12) 4,066,721 (8) 2697 2662 035  (11)
(L)Purse seine 67,948 1392,639,716 (2) 58,026,655 (1)  0.94 036 0.8 (5)
(S)Purse seine 8,095 165,906,435 (13) 3,858,289 (10) 1958 1921 037  (10)
(0)Stow net 35,185 721,144,535 (6) 3,605,723 (11) 2673 2635 038 ©9)
(0)Gill net 27317 559,876,132 (9) 1,439270 (14) 3090 3076 015  (14)
Anchovy drag net 41,479 850,141,235 (5) 11488395 (5) 1720 1670  0.50 (6)
(O)Angling 70,807 1451247436 (1) 3414700 (12) 1875  18.03  0.72 ?3)
(O)Long line 34,327 703,548,032 (7) 2,993,821 (13) 2252 2222 030 (12
(O)Trap 51,567 1056,910,355 (4)  7.887,391 (6) 2557 2486  0.71 (4)
Diver 3,357 68,805,141 (15) 292,788 (15) 3278 3266 012  (15)

Sum 464,683 9,524,030,535 - 11429399 - 2332° 2285 046 -

Note 1: Star(*) means average.

Note 2: A is excluding emissions right cost and B is including emissions right cost.
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