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The Effects of Non-cooperative Fisheries Management on South Korea’s
Squid Catch
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TSeoul National University(post-doctoral researcher)

Abstract

This study examines the impacts of Chinese fishing and rising sea surface temperatures (SST) on
Korea’s squid (Japanese flying squid) fisheries using a non-cooperative resource management framework.
The analysis incorporates geographic and environmental factors to assess the inter-dependencies between
Korean and Chinese fleets and the effects of upstream fishing and SST variability on stock availability.
Using annual squid catch data aggregated at national and maritime region levels (East China Sea, Yellow
Sea, East Sea) from 1982 to 2019, alongside SST data, a fixed-effects panel regression is employed to
control for regional heterogeneity. The results show that Chinese squid catch has a statistically significant

negative effect on Korean squid catches,

confirming the theoretical expectation that upstream fishing

reduces downstream stock availability. However, SST effects are not statistically significant, suggesting a
complex interaction between environmental factors and squid migration. The findings underscore the need
for cooperative fisheries management, particularly for migratory species like squid. Establishing multilateral
agreements could mitigate the adverse impacts of non-cooperative practices and climate change.
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distribution pattern.(Adapted from Rosa et al.(2011))
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<Table 1> Summary of statistics.

Variables Unit Mean SD Min Max Sample
Korea Catch ton 34,574 55103.12 28.98 193,073 114
China Catch ton 28,298.91 50361.08 0 242,296.40 114
Japan Catch ton 9538.92 13868.97 0 48,150.80 114

SST oC 16.74 3.97 11.87 2291 114
%7 N %Eg;;hfinas@a
Sg, Se- L
%_ 1 Yellow Sea e
=] East Sea
(a) (b)

[Fig. 2] The trends in squid catch for each country (a) and SST changes (b) in the fishing grounds. The
gray lines in panel (b) represent the first-order time trend with 95% confidence intervals (shading

area).
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<Table 2> The result of multicollinearity test.

Variable VIF Tolerance (1/VIF)

Ln China Catch 1.9 0.53

Ln Japan Catch 11.36 0.09

SST 14.04 0.07

Mean VIF 9.1
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<Table 3> The result of the Hausman test.

27of ofzlztol olxls e

Adow foaqn. ode ARt F33 @
29 9Ao] o8 o] FHAA WA AL

S AJAFSHCH<Table 4>2] (4)9} (5) ).
HHE, SST Al BE BFA FA4o®

ST -

Variables FE coefficient (a) RE coefficient (b) Diff. (a-b) Std. Error
Ln China Catch -0.024 -0.108 0.084 0.019
Ln Japan Catch 0.812 0.944 -0.132 0.03
SST 0.815 -0.005 0.82 0.188
Chi-squared (x?) 19.05
Degrees of Freedom 3
P-value 0.000
<Table 4> The effect of each country’s catch on Korea’s squid catch.
Dependent Variable: Ln Korea Catch
M 2 3) “) (5) (6) (7
Ln China 0.062 -0.109%** -0.077%%* -0.108*** -0.024**
Catch (0.082) (0.042) (0.000) (0.030) (0.001)
Ln Japan 0.643 0.956%** 0.748 0.943%*x* 0.812%*
Catch (0.132) (0.083) (0.241) (0.174) (0.048)
SST i 0.035 -0.005 0.814
(0.622) (0.037) (0.289)
Fixed Effect (0] () (0] X (0] X ()
Observations 93 76 114 55 55 55 55
R? 0.023 0.919 0.116 0.914 0.913 0.914 0.765

Note: **, and *** represent the 5%, and 1% significance levels, respectively. Standard errors are shown
in parentheses and are clustered at the maritime regional level.
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