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Abstract

This study analyzes the relationship between fishery revenue and greenhouse gas(GHG) emissions of
offshore fisheries in preparation for achieving carbon negative in the fisheries sector and proposes policy
improvements based on the results. To this end, the seemingly unrelated regression(SUR) model was used
to estimate the environmental Kuznets curve(EKC) by gear of offshore fisheries. In addition, the turning
point of fishery revenue was measured for gears adopting the EKC hypothesis. As a result, the EKC
hypothesis was adopted for offshore stow net, offshore gill net, offshore trap, anchovy drag net, and large
otter trawl. Among these gears, only offshore gill net exceeded the turning point of fishery revenue and
was in a state of decoupling of GHG emissions. In other words, it was analyzed that offshore gill net was

already in the phase of environmental improvement. Thus,

for gears that have not exceeded the turning

point of fishery revenue to enter the environmental improvement phase, the government must expand the
scale of the fishing vessel reduction program and supply energy saving hybrid fishing vessel. Also,
research and development of fishing gear that can reduce underwater resistance should be continued, and
policy establishment to reduce the scale of the fleet is needed.

Key words : Carbon negative, Decoupling, Environmental kuznets curve(EKC), Greenhouse gas(GHG), Offshore
fisheries, Seemingly unrelated regression(SUR)
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[Fig. 1] Environmental Kuznets Curve(EKC).
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<Table 1> Basic statistics of analysis data

(Unit: tCO,eq, Thousand KRW, Number of horsepower, Number of fishing trip)

Gear Variable  Obs. Mean S.D. C.V. Min. Max.
GHG 472 106 0.2238 258 610
Offshore Revenue 18 800,643 171,223 0.2139 443,423 1,065,849
Stow net HP 683 132 0.1927 508 852
FT 43 20 0.4631 18 71
GHG 353 115 0.3273 116 565
Offshore Revenue 18 841,352 196,014 0.2330 385,048 1,110,545
Long line HP 589 101 0.1716 419 791
FT 24 7 0.2762 9 35
GHG 238 58 0.2451 135 355
Offshore Revenue 18 804,182 284,639 0.3539 380,690 1,199,966
Gill net HP 608 160 0.2641 327 928
FT 45 10 0.2255 28 65
GHG 417 95 0.2270 226 607
Offshore Revenue 18 400,104 67,837 0.1695 263,670 514,050
Angling HP 533 58 0.1083 457 669
FT 44 16 0.3512 27 86
GHG 794 331 0.4169 491 1,443
Offshore Revenue 18 882,403 175,019 0.1983 643,491 1,201,122
Trap HP 621 102 0.1636 466 857
FT 49 11 0.2183 24 71
GHG 1,983 230 0.1162 1,559 2,355
Anchovy Revenue 18 2,428,978 428.520 0.1764 1,702,338 3,231,722
Drag net HP 2,679 308 0.1150 2,139 3,120
FT 186 33 0.1786 145 245
GHG 9,032 1,233 0.1365 6,997 12,000
Large Revenue 18 11,612.147 2.784.013 0.2398 7,664,346 16,824.482
Purse seine HP 8.078 394 0.0488 6,775 8,478
FT 11 1 0.0685 10 12
GHG 2,239 503 0.2246 1,167 3,241
Large Revenue 18 2.868.598 889,871 0.3102 1,469,704 4,503.926
Otter trawl HP 1,515 89 0.0589 1,350 1,663
FT 33 13 0.3982 11 52
GHG 386 232 0.6011 193 1,217
East sea Revenue 18 477,363 74,477 0.1560 369.475 639,715
Danish seine HP 432 33 0.0770 387 509
FT 177 15 0.0849 157 217
GHG 597 129 0.2163 353 890
East sea Revenue 18 1,531,609 945.526 0.6173 403,993 4,070,864
trawl HP 955 268 0.2803 595 1,292
FT 129 60 0.4622 37 238
] GHG 680 123 0.1806 360 856
Medium Revenue 18 1,026,772 233,118 0.2270 566.888 1,456.822
Danish seine HP 462 31 0.0675 379 504
FT 46 17 0.3682 25 82
GHG 4,996 818 0.1637 3,310 7,261
Large Revenue 18 3.813.939 681.617 0.1787 2.469.729 5.119.727
Pair trawl HP 2.497 114 0.0457 2,152 2,715
FT 30 15 0.4937 3 48
GHG 631 90 0.1421 464 769
Large Revenue 18 769.408 176,312 0.2292 519.514 1.073.735
Danish seine HP 497 87 0.1747 407 765
FT 38 12 0.3092 22 67
GHG 54 9 0.1608 44 72
Diver Revenue 18 197,100 39.207 0.1989 149.121 269.750
HP 455 106 0.2324 316 666
FT 137 23 0.1638 100 196
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<Table 2> Correlation test results between error
terms of the EKC estimation equation
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<Table 3> Analysis results of the EKC estimation equation by gear

Variable Offshore Offshore Offshore Offshore Offshore Anchovy Large
Stow net Long line Gill net Angling Trap Drag net Purse seine
C -141.2707*%*%  182.3804*  -45.5545%** .721.1295%** -364.6707** -166.0031*** -206.3913***
(25.1014) (99.1240) (12.7639) (175.4401)  (158.2098) (59.7380) (75.3668)
InR 20.5461%**%  -27.4097* 6.7620%*%*  111.1305***  52.1400*%*  23.1010%**  26.9069***
Bt (3.7063) (14.6997) (1.9084) (27.0810) (23.0870) (8.1442) (9.4083)
(InR. ,)? -0.7452%** 1.0255* -0.2504%**  _4.3204%*%%  _1.90]17** -0.7891***  -0.8326%**
Bt (0.1376) (0.5438) (0.0708) (1.0579) (0.8436) (0.2767) (0.2904)
I HP. 0.9597*** 0.8415** 0.8848%** 2.4180%** 2.2015%** 0.6422%** -0.3125
»t (0.1450) (0.4180) (0.0517) (0.7170) (0.2052) (0.1197) (0.3492)
InWFT. -0.1064** 0.3453 -0.0670* -0.2770 -0.0460 -0.1018 0.4004
t (0.0531) (0.2128) (0.0389) (0.2311) (0.1510) (0.0696) (0.2476)
R? 0.9411 0.6005 0.9690 0.4620 0.8101 0.6602 0.2113
X(24) 437.35%** 28.32%%* 837.04%** 33.37%** 116.12%** 64.20%** 11.28%*
. Large East sea East sea Medium Large Large .
Variable Otter frawl Danish seine trawl Danish seine  Pair t%awl Danishgseine Diver
C -257.7573**%% 835.2740%**  81.0534*** -8.6768 79.6018 34.7200  -239.3561%**
(31.6113) (236.8414) (10.8251) (55.1639) (49.2450) (56.0476) (73.2520)
InR 36.1751%*%%  -128.4536%** -11.0067*** 1.1723 -9.3114 -4.6747 39.0072%**
»t (4.2388) (36.1804) (1.5895) (8.0331) (6.5319) (8.2512) (11.9920)
(InR. ,)? -1.2229%%% - 4.8604%** 0.3919%** -0.0200 0.2991 0.1766 -1.6027***
Bt (0.1443) (1.3806) (0.0565) (0.2925) (0.2163) (0.3044) (0.4909)
InHP. -0.1497 2.8778%** 0.2391* 0.4274 0.2046 0.6830%** 0.4075%**
t (0.3467) (0.6184) (0.1291) (0.2656) (0.1740) (0.1402) (0.1157)
InWFT. -0.2582%** 0.3131 0.1701*** 0.0471 -0.0909***  -0.4440***  (.7275%**
t (0.0475) (0.4690) (0.0598) (0.0700) (0.0190) (0.0681) (0.1492)
R? 0.5929 0.4461 0.4252 0.5444 0.5021 0.3514 0.4383
x%4) 151.63*** 39.04%*x* 50.29%** 49.46%** 53.56%** 52.73%** 35.30%**

Note 1: Parentheses inside the table mean the standard error.

Note 2: The X2 is the test statistic for the joint significance of independent variables, and the degrees of freedom are the number of
independent variables excluding the constant term(Cameron and Trivedi, 2010).

Note 3: *** p<0.01, ** p<0.05, * p<0.1.
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<Table 4> Results of the EKC hypothesis test and fishery revenue turning point estimation by gear

Sign of coefficient

Turning point

Gear o iy EKC shape EKC hypothesis (Thousand KRW)
Offshore Stow net + — N Adopt 970,294
Offshore Long line + U Reject -
Offshore Gill net + — N Adopt 730,644
Offshore Angling + — N Reject -

Offshore Trap + — N Adopt 898,975
Anchovy Drag net + — N Adopt 2,276,755
Large Purse seine + — N Reject -
Large Otter trawl + — N Adopt 2,653,269

East sea Danish seine — + U Reject -
East sea trawl — + U Reject -
Medium Danish seine No statistical significance - Reject -
Large Pair trawl No statistical significance - Reject -
Large Danish seine No statistical significance - Reject -
Diver + — N Reject -
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