"m Check for updates

JFMSE 36(6), pp. 1136~1146, 2024. www.ksfme.or.kr
St AT, M36H Moz, 51323, 2024, https://doi.org/10.13000/JFMSE.2024.12.36.6.1136

SE CEDRSE R 2 R ERCR PP E S ISR
SEE AswA BA

MBS ZEA - UBR1
BIRHY SN LR (HRUPR) Y RB U D(HYSA D) - I2YRBHSD(DS)

Analysis on Dynamic Causal Relationship between Greenhouse Gas Emissions
and Fisheries Revenue based on Fishing Efforts in Offshore Fisheries

Yonghan JEON - Hoon-Seok CHO' - Jong-Oh NAM?*

Korea Maritime Institute(senior researcher) * “Pukyong National University(associate researcher) *
TPukyong National University(professor)

Abstract

This study examines the dynamic causal relationships among fisheries revenue (FR), greenhouse gas
(GHG) emissions, and vessel horsepower (HP) in the South Korean offshore fisheries sector. Utilizing panel
vector autoregression (PVAR) analysis on data collected from 16 different fishing gears from 2003 to 2020,
this research confirms the absence of panel unit roots and employs a PVAR(1) model, structuring the
variables in the sequence of D.InHP, D.InGHG, and D.InFR. The impulse response analysis results from the
PVAR(1) model revealed that a 1% increase in HP tends to reduce the growth rate of GHG emissions over
four years. To sustain these results, adopting energy-efficient and advanced technology vessels, such as
electric-hybrid or LPG-powered, is crucial. Conversely, a 1% increase in GHG emissions slightly raises the
growth rate of FR over three years. Improving these analysis results requires augmenting FR by
transitioning to a total allowable catch-based policy and restoring fisheries resources.

Key words : Greenhouse gas(GHG), Offshore fisheries, Panel vector autoregression(PVAR) model, Impulse response
analysis.
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<Table 1> Descriptive statistics

Statistics D.InFR D.InGHG D.InHP
Obs. 272 272 272
Avg. 0.001 0.007 0.004
S.D. 0.206 0.134 0.183
Max. 0.721 0.763 1.465
Min. -0.625 -0.515 -1.167

Note: Obs.:Observation; Avg.: Average; S.D.: Standard deviation;
Max.:Maximum; Min.: Minimum.
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2002; Im et al., 2003). ADF-Fisher
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shubel djdel welto] EAEHA] YeThE o
4 #pol7} QltkKStataCorp LLC, 2021). U&o
ADF-Fisher AA4< |9 w9 AAA =74
WS 13RI NF PP-Fisher A2 o|#AM7HA] 11
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471 4714 e @92 145 F3 DInFRY}
D.InGHG, D.InHP7} ¢}4 %
How FRlst Ay, F4
ol 1% FoFFolA FAHoR
o Fjd whelFo] EAleHA] ¢
87 FoEQItk<Table 2>). wbA] I
23 FAsked ol MFE ol U
&

< A CE 313 TH<Table 2>).

(Levin et al.,

<Table 2> Results of panel unit root test

Test D.InFR D.InGHG D.InHP
No trend -6.266%** -6.593%%% _]28]7***

IPS
Trend  -5.908%**  .5.634%x% _1(0.56]%**
No trend -5.949%%*  _7021%%* _1363]***

LLC
Trend  -5.507*%% .6215%%* 1] 726%**
App  No trend 11.776%%%  12.901%%*  34.486%**
-Fisher  Trend  12.602%** 11.165%*%* 28.716%**
pp  No trend 30.388%** 24.578%%% 49.909***
-Fisher  Trend = 30.591%** 22.935%** 39 ]7g%**

Note: *** p<0.01, ** p<0.05, * p<0.1.
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o, MMSCe| 7]%3%  AIC(Akaike
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<Table 3> Results of optimal lag selection

Lag MAIC MBIC MQIC
1 -38.641* -177.023* -94.833*
2 -38.470 -149.176 -83.424
3 -26.428 -109.458 -60.144
4 -14.739 -70.092 -37.216
5 -4.486 -32.162 -15.724

Note: Asterisk(*) means the minimum value of each statistics.
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<Table 4> Results of panel Granger causality test

Null hypothesis(#,) Lag Wald X(Ql)
D.InGHG # D.InFR 1 5.019%*
D.InHP # D.InFR 1 0.351
D.InFR = D.InGHG 1 3.119*%
D.InHP # D.InGHG 1 3.138%
D.InFR # D.InHP 1 3.751*

D.InGHG = D.InHP 1 0.306

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

St A AlaE A Atel Hd 29A
B AR Avhe] 71269 A VAR RHLS
s #@d VAR EF FHxAH
(over-identifying restrictions)°l] #3+ AFS F7}
o= ZAJg|of dtr}. Hansend J #H7A A3}, A%
TAF ) =46.347)2] FOIFEL 011622 1}
Bht 10% foFEeln e Aokl A4
shtpets AFbEe Adalt. o A%
A= 8 VAR B F4o =]

2 e
218 1x K

o

v

d
0:

EHow Aot Fe)7
QI3 tHMin and Choi, 2022).

<Table 5> Estimating results of panel VAR model

Dependent Independent

Variable Variable Coefficient SE.
D.InFR(-1)  -0.021 0.078

D.InFR  D.InGHG(-1)  0.260** 0.116

D.InHP(-1)  -0.034 0.057

D.InFR(-1)  0.076* 0.043

D.InGHG D.InGHG(-1) -0.027 0.061
D.InHP(-1)  -0.040% 0.022

D.InFR(-1)  0.089* 0.046

D.InHP  D.InGHG(-1) -0.031 0.056

D.nHP(-1)  -0.299** 0.124

Note 1: S.E.: Standard error.
Note 2: *** p<0.01, ** p<0.05, * p<0.1.

F71A 07 H9 VAR B2

ot

3l Il

A9 Aoigkel 1Rtk Zob @9 el 9
3 o, #@ld VAR E3o] Al o]
)-

[¢)
o

R

3t 4 ‘E]-(Abngo and Love, 2016

X7 1 —Er of < dod Hd VAR
Gl E]—([Flg 17

d 3l
A
AOoZ ek

Roots of the companion matrix

Imaginary
0
1

0
Real

[Fig. 1] Results of the stability test for the

panel VAR model.
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<Table 6> Results of the impulse response analysis
(D.InHP—D.InGHG)

Horizon (Year)

1 -0.050
0.010
-0.004
0.001
0.000
0.000
0.000
0.000
0.000
0.000

Response (%)

O |0 | Q|||

—_
(==

D.InHP(Impulse)—-D.InGHG(Response)

I\

0.020

:
(

Response (%)
s
=
=
=]

1 2 3 4 5 6 7 - 2 10
Horizon (Year)

[Fig. 2] Trends in impulse response analysis
results(D.InHP—D.InGHG).
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<Table 7> Results of the impulse response analysis

(D.InGHG—D.InFR)

Horizon (Year) Response (%)
1 0.250
2 -0.003
3 0.004
4 0.000
5 0.000
6 0.000
7 0.000
8 0.000
9 0.000
10 0.000

D.InGHG(Impulse)—D.InFR(Response)

0.300

g 0.200 \
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[Fig. 3] Trends in impulse response analysis
results(D.InGHG—D.InFR).
V. &

2 AT dY VAR 2EE o] g3l 3o
A9 Luzks WEZT oA, oA kY Ab
ole] FEfA AAFAE EAsT o5 93
5 2o 7lxstel FAUSEAS ANTOR

A 2 SWIe HETA AdTa
_i’_

A

b xEA

Hor

{.4=0

B A9 3d VAR B 75 dHE Q9
st o 2ok A, ol RaARES
o4 v}E(D.InHP)Y} 27} ¥]E%H(D.InGHG),
o]d+YU(D.InFR)> IPS?} LLC, ADF-Fisher,

PP-Fisher A A 25 dld ©9)o] EAsHA
HeAgz AL o
MAIC®} MBIC, MQIC7} 1A1AFY 45 7} 7<)
EAZ] HAivh He Aoz EAHo 4
VAR 239 A= 12 AAsIr). o]olA, I
g WA A9 3174S F38 D.InHP—D.InGHG
—DInFR <22 38 VAR R HEE ujx
3= 7o) 574]79 o7 E].l:l—sl—% il—q_s]-gj\t]-. a}
;(]BLOE7 4H JHL-I VAR &

e ergHe)

o}

e %EE 1,]_7]7<4 =

Ao 2AZMA wERS 22U F e A
oJHolt} LPG oA Bo% wF
et 2 ek vk 53], o dddhat A o

oL HBIZE Aot ol ke A
t A B 5 Y BIEE AnT AL
ootk A, 2aele sk ME)

1% 4% Fo] WA, FF 3d B oA

el Watgol YAz Frsgort 1 FhE

& 4% 3ol sl dijHos gk ol
_/’:}\

Feiuel FAAR O Fael V1Qls ZloR Ko
A, olg g FTANSEA das sty 9
3]

e F5] 8] K (total allowable catch, TAC)
FAA A A A A E

djof st} @A o g AAFEIIE
S Eﬁr sto] TAC thdo]Fe A3&S Al

[¢}
A% %ﬂo g ow 5



2foieio] o= =zsol| ot

¢ Aot gk FANAeRE 4

AETL SR 9 FARAZAR 8

AR AMAR A e AHaor s,

g B AAFE RE AAY olFL
VS

= A7 dE VAR B3
HhewAs st Safeidle] %47}
*‘?J oA uh Apole] FEjAQ
shalths AelM el <97t gl
A7 At HlE A7) Was A
3% 011 ol WEe 97l st

fnt

r—[u:

JL
o
o
i)

£
ko
e

0,

P

)
1o,
Ny
o N
zi
N
N
L
>~
>
M
)
2
)
=2
i)

b
X
b

u
j=4 B

Sz 288 5 Yo Fe
A

R oot AL f lo N pH
F usz -« o ol
X 1o o ppy = 1o
LR ST
2 o 2 i o
> o @ oo
o N I
C S o2
R R S )
44 4 l
1o >, = M
eim = ol
1o i
=2 Ly Hody
H-l > £ r>'
e o o F
- &
ol ﬂﬁ D:g é
I 5=}
[y )
o
i o o R
Z o I [o

-1

= SAAE I &
A5 B 6?74]7}
7HA1 8] AR ERE Zajold e 2A7FA
o1, ol whel Aol FElH Az
4g AEsths Yotk Ea,
el e dFe B4l 236ty o
U AEgye] AR 167] dERs EA il
sehshe dl a3ve Aotk &% dAelr=
ku}@@ﬂxwéwﬂﬁﬂaﬂ;ﬁz%%
Pl reE 29 4Fe F7sd
th 249 A77t 2 Zo W

F

20
PN

fL

?nT
iz

o oM H oL o 2

2 S

mlo

=

= C

[

po R
ro %F

i X

ﬂra&'f

References

Abrigo MR and Love 1(2016). Estimation of panel
vector autoregression in Stata. The Stata Journal,

16(3), 778~804.
https://doi.org/10.1177/1536867X1601600314

Alvarez J and Arellano M(2003). The time series and
cross section asymptotics of dynamic panel data
estimators. Econometrica, 71(4), 1121~1159.
https://doi.org/10.1111/1468-0262.00441

Anderson TW and Hsiao C(1982). Formulation and
estimation of dynamic models using panel data.
Journal of econometrics, 18(1), 47~82.
https://doi.org/10.1016/0304-4076(82)90095-1

Andrews D and Lu B(2001). Consistent Model and
Moment Selection Procedures for GMM Estimation
with application to dynamic panel data models.
Journal of Econometrics, 101(1), 123~164.
https://doi.org/10.1016/S0304-4076(00)00077-4

Arellano M and Bover O(1995). Another look at the
instrumental variable estimation of error-components
models. Journal of econometrics, 68(1), 29~51.
https://doi.org/10.1016/0304-4076(94)01642-D

Charfeddine L and Kahia M(2019). Impact of
renewable energy consumption and financial
development on CO2 emissions and economic
growth in the MENA region: a panel vector
autoregressive (PVAR) analysis. Renewable energy,
139, 198~213.
https://doi.org/10.1016/j.renene.2019.01.010

EG-TIPS(2024). EG-TIPS Energy Greenhouse Gas
Integrated Information Platform. Retrieved from
http://tips.energy.or.kr on July 7.

GIR(2024). 2023 National Greenhouse Gas Inventory
Report(1990~2021).
1~435.

Hamilton JD(1994). Time Series Analysis. Princeton
University Press, 291~350.

Hayakawa K(2009). First difference or forward
orthogonal deviation-which transformation should be
used in dynamic panel data models?: A simulation
study. Economics Bulletin, 29(3), 2008~2017.

Holtz-Eakin D, Newey W and Rosen HS(1988).
Estimating vector autoregressions with panel data.
Econometrica: Journal of the econometric society,
1371~1395.
https://doi.org/10.2307/1913103

Im KS, Pesaran MH and Shin Y(2003). Testing for
unit roots in heterogeneous panels. Journal of
Econometrics, 115(1), 53~74.

Ministry of  Environment,

- 1145 -



https://doi.org/10.1016/S0304-4076(03)00092-7

IPCC(2024). IPCC  Sixth  Assessment
Retrieved from http://ipcc.ch on June 17.

Jeon YH(2023). Analysis on the Decoupling of
Greenhouse Gas Emissions in Offshore Fisheries.
Ocean and Policy Research, 37(2), 181~204.
https://doi.org/10.35372/kmiopr.2022.37.2.007

Jeon YH and Nam JO(2021). A Dynamic Causality
Analysis of Oliver Flounder Producer Price by
Region using the Panel VAR Model. J Fish Bus
Adm, 52(1), 47~63.
https://doi.org/10.12939/FBA.2021.52.1.047

Jeon YH and Park YJ(2022). Testing
Environmental ~Kuznets Curve Hypothesis
Offshore Fisheries. JEMSE, 35(3), 430~441.
https://doi.org/10.13000/JFMSE.2023.6.35.3.430

Judson RA and Owen AL(1999). Estimating dynamic
panel data models: a guide for macroeconomists.
Economics letters, 65(1), 9~15.
https://doi.org/10.1016/S0165-1765(99)00130-5

Kim DH, Jin SH, Lee JH, Hong JB and Song
YN(2020). Innovative Measures for Sustainable
Offshore and Coastal Fisheries. PCAFRP, 1~87.

Kang HC and Hwang SY(2016). R&D
Environmental Kuznets Curve Hypothesis:
Case. KEREA, 25(1), 89~112.
http://dx.doi.org/10.15266/KEREA.2016.25.1.089

KLIC(2024). Enforcement decree of the fisheries act.
Retrieved from https://law.go.kr on July 6.

KOSIS(2024a), Fishery production survey. Retrieved
from http://kosis.kr on July 1.

KOSIS(2024b), Producer price Index. Retrieved from
http://kosis.kr on July 1.

KOSIS(2024c), Registered fishing vessel
Retrieved from http:/kosis.kr on July 1.

Lee JS, Lee KD and Yu BK(2021). Analysis of the
Relationships among Energy, Economic Growth and
Greenhouse Gas Emissions Using Metropolitan
City/Province Level Data. KEREA, 30(3), 503~533.
https://doi.org/10.15266/KEREA.2021.30.3.503

Lee KY(2011). The Effects of Oil Price Shocks on
the Macroeconomic Variables. JMF, 25(4), 59~93.

Levin A, Lin CF and Chu CSJ(2002). Unit Root

Report.

the
in

and
CO2

statistics.

Hor

Test in Panel Data: Asymptotic and Finite Sample
Properties. Journal of Econometrics, 108(1), 1~24.
https://doi.org/10.1016/S0304-4076(01)00098-7

ME(2020). 2050 Carbon Neutral Strategy of the
Republic of Korea: Towards a Sustainable and
Green Society. Retrieved from http:/me.go.kr on
July 2.

Min IS and Choi PS(2022). STATA Time Series
Data Analysis versionl6-17, 2nd edition, JIPHIL
Media, 265~276.

MOF(2021). 2050 Carbon Neutral
Oceans and Fisheries. Retrieved from
http://mof.go.kr on July 2.

NIFS(2024). Annual report for Climate change Trends
in Fisheries, 2024. Retrieved from http:/nifs.go.kr
on September 12.

Nickell(1981). Biases in Dynamic Models with Fixed
Effects. Econometrica, 49(6), 1417~1426.
https://doi.org/10.2307/1911408

Sims CA(1972). Money, Income, and Causality. The
American Economic Review, 62(4), 540~552.
https://www.jstor.org/stable/1806097

Sims  CA(1980). Macroeconomics
Econometrica, 48(1), 1~48.
https://doi.org/10.2307/1912017

StataCorp LLC(2021). Stata Longitudinal-data/Panel
data Reference Manual Release 17, Stata Press,
592~622.

UN(2023). Hottest July ever signals ‘era of global
boiling has arrived’ says UN chief. Retrieved from
https://news.un.org on July 7.

UN(2023). UN Climate Action Summit
Retrieved from https://un.org on July 7.
Yoo JB(2022). Legislative impact analysis of the
offshore and coastal fishing vessel buy-back project
according to the Act on the restructuring of and
support for offshore and coastal fisheries. National

Assembly Research Service, 43~44.

Roadmap for

and  reality.

2019.

® Received : 02 October, 2024
® Revised : 28 October, 2024
® Accepted : 01 November, 2024

- 1146 -



	근해어업의 어획노력량에 따른 온실가스 배출량과 어업수입의 동태적 인과관계 분석
	Abstract
	Ⅰ. 서론
	Ⅱ. 연구 방법
	Ⅲ. 연구 결과
	Ⅳ. 결론
	Reference


