"m Check for updates

JEMSE, 37(4), pp. 795~810, 2025. www.ksfme.or.kr
M smSAT, M37H M4z, SHI36Z, 2025. https://doi.org/10.13000/JFMSE.2025.8.37.4.795

HERS A 599 T A B o] SeiE AzaA 24

LBHOH - 2R S
SR AINLR (MR RE) - FRYLYUS D (DS)

An Analysis of the Dynamic Causal Relationship between Vietnamese
Imported Shrimps and Domestic Shrimp Production

Han-Ae KANG - Cheol-Hyung PARK

Korea Maritime Institute(senior researcher) - ¥Pukyong National University(professor)

Abstract

The purpose of this study is to analyze the causal relationship between domestic shrimp production and
imported shrimp using a Vetor Autoregressive(VAR) model. The variables used in the model include
domestic shrimp production volume and producer price, as well as the Vietnamese shrimp import volume
and price. Results of Granger causality tests and VAR model revealed significant interdependencies between
shrimp production and imports. The Vietnamese import price emerged as the leading variable, followed by
the producer price, production volume and Vietnamese import volume. Additional VAR-X models
incorporating the Korea-Vietnam FTA as exogenous variables showed that after the FTA, Vietnamese
import volumes increased while prices decreased, and domestic producer prices rose. This indicates that
FTA increased import volume however, there was no decline in producer price likely due to the
segmentation between domestic and imported markets.
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[Fig. 1] Shrimp Production Trends.

Source: Korean Statistical Information Service, Fishery
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[Fig. 2] Shrimp Import Trends.
Source: Trade Statistics Service, Trade Statistics
(https://www.bandtrass.or.kr)
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<Table 1> Descriptive statistic

PV PP VIV VIP
(ton) (KRW/kg) (ton) (KRW/kg)
Mean 1456 8253 1207 9945

Median 1266 7122 1137 9969

Maximum 5073 20326 3686 15589

Minimum 174 2390 14 4443

Std. Dev. 1063.19 3850.17  891.35  1425.10
Obs. 300 300 300 300
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<Table 2> Phillips-Perron test statistic

t-stat Prob.

PP S7.72% %k 0.00

PV -8.10%** 0.00
VIP -7.28% % 0.00
A\%\% -3.15%* 0.02

Note: *, ** and *** indicate statistical significance at the 10%,
5%, 1% levels, respectively.
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<Table 3> Lag length criteria(Schwarz information

criterion)

Baseline VN FTA Covid
0 69.5255 68.44518 69.46156
1 66.83207 66.72797 66.89523
2 66.24684 66.18077 66.31339
3 66.17926 66.1616 66.24853
4 65.95926* 65.94609%* 66.01965*
5 66.10404 66.07499 66.16444
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<Table 4> Granger Causality test
Null Hypothesis(lag=4)  F-Statistic Prob.
PP > PV 32.0782**%*  4.00E-22
PV -> PP 13.6662***  3.00E-10
VIV #> PV 3.75876%** 0.0054
PV > VIV 22.9771***  2.00E-16
VIP -> PV 2.51623** 0.0417
PV - VIP 1.58354 0.1787
VIV > PP 4.06925%** 0.0032
PP > VIV 6.69123***  (.00004
VIP > PP 2.58629** 0.0372
PP »> VIP 2.77276%* 0.0275
VIP > VIV 0.37229 0.8283
VIV #> VIP 1.5578 0.1857

Note: *, ** and *** indicate statistical significance at the 10%,
5%, 1% levels, respectively.
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<Table 5> Results of VAR model

VIP PP PV VIV
VIP  04165%%* -0.0369 -0.0164 -0.0247
(-1) [ 7.03842] [-0.24399] [-0.39567] [-1.17948]
VIP  0.1494%*  0.1495 -0.1046** 0.0218
(2) [ 2.34409] [ 0.91719] [-2.34736] [ 0.96649]
VIP 0.1014  -0.2221 _ -0.0371 _ -0.0080
(-3) [ 1.59801] [-1.36863] [-0.83591] [-0.35868]
VIP 0.0174  0.4425%** -0.0131 _ 0.0081
(4) [ 0.30536] [ 3.03300] [-0.32968] [ 0.40208]
PP -0.0133_ 0.8696*** 0.1087*** _0.0085
(-1)  [-0.57665] [ 14.7350] [ 6.73471] 1.04583]
PP 0.0394 -0.5484*** -0.0529** -0.0039
(2) [ 1.29150] [-7.02143] [-2.47600] [-0.35902]
PP 0.0416 _ 0.0463 _ 0.0131 _ 0.0154
(-3) [ 1.33456] [ 0.58088] [ 0.60292] [ 1.39650]
PP -0.0621%* -0.1459%* -0.0723***-0.0246***
(4)  [-2.56132] [-2.35344] [-4.26703] [-2.86747]
PV -0.1635%*% 002428 0.5807*** 0.0132
(-1)  [-2.07039] [ 1.20238] [ 10.5207] [ 0.47345]
PV -0.0845  -0.1865 -0.4564%** 0.0050
(2)  [-0.90584] [-0.78220] [-7.00218] [ 0.15220]
PV 0.0523  1.3041%** 0.2734%** (.0772%*
(-3) [ 0.57563][ 5.60863] [ 4.30193] [ 2.40369]
PV -0.1711%* -0.3226* -0.3320%%*-0.2049%**
(-4)  [-226277] [-1.66825] [-6.28120] [-7.66537]
VIV 02109 -0.0206 0.3049%** 0.4027***
(-1)  [-1.32894] [-0.05078] [ 2.74859] [ 7.18017]
VIV 0.1937  0.5088  0.1999% (0.1712%**
(2) [ 1.14367][ 1.17466] [ 1.68798] [ 2.85997]
VIV 0.1275 _ 0.1930 _ 0.0432  0.2635%**
(:3) [ 0.77538] [ 0.45900] [ 0.37566] [ 4.53436]
VIV 0.0856  -0.4254 -0.3220%%* 0.1474%**
(-4) [ 0.56413] [-1.09606] [-3.03553] [ 2.74838]

34244870+ 1305.6290 2816.3450** 257.4703

€ 16329361 0943811 7.44782][ 1.34654]
Rsquared  0.5526  0.6552  0.6626  0.8756
Ad.Rsqered 05269 0.6354  0.6432  0.8684
F-statistic  21.5382  33.1331 342397 122.6834

Log likelihood -2428.2090-2706.0820-2322.1720-2120.3260

Akaike AIC 16.5217 183992 15.8052 14.4414
Schwarz SC 16.7336  18.6112 16.0172  14.6533
Log likelihood -9567.5470
Akaike information criterion 65.1051
Schwarz criterion 65.9528

Notes: t-statistics in [ ]
* ** and *** indicate statistical significance at the 10%,
5%, 1% levels, respectively.
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[Fig. 3] Results of VAR model stationary test.
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<Table 6> Likelihood Ratio test (vs. Baseline)

Overall  VIP PP PV VIV

Baseli o7 55 240821 2706.08 2322.17 -2120.33

Log VN -9554.49 -2424.61 -2704.57 -2321.47 -2113.30
likei 12

-hood Covid -9565.09 -2428.20 -2706.03 -2321.50 -2118.42

Both -9552.87 -2424.45 -2704.37 -2321.99 -2112.35

26.11%%% 7.19%%% 302%% 4] 14.04%%
df=4) (@df=1) (df=1) (df=1) (df=1)

FIA 000) ©01) (0.08) (024) (0.00)
Likeli 491 001 011 134 381*
-hood Covid (df=4) (df=1) (df=1)  (df=1) (df=1)
Stistic 0.30) (0.91) (0.74) (025) (0.05)
2035%%% 750% 342 236 15.95%%*

Both (df=8) (df=2) (df=2) (df=2) (df=2)
0.00) (0.02) (0.18) (0.31) (0.00)

Note 1 : p-values in ()

* %% and *** indicate statistical significance at the 10%,

5%, 1% levels, respectively

Note 2 : Likelihood ratio statistics for models with added exogenous
variables compared to the bascline (no exogenous

variable)
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<Table 7> Additional Model Comparison
Overall VIP PP PV VIV
VN FTA 325 033 040 095 191
vs (df=4) (df=1) (df=1) (df=1) (df=1)
Both 0.52) (0.57) (0.53) (0.33) (0.17)
Note 1 : p-values in ()

* %% and *** indicate statistical significance at the 10%,
5%, 1% levels, respectively
Note 2 : The Covid vs Both comparison is omitted due to lack of
statistical significance
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<Table 8> Results of VARX model (FTA)

VIP PP PV VIV
VIP  0.3891*** 0.0086 _ -0.0079 _ -0.0112
(-1) [ 6.54074] [ 0.05624] [-0.18742] [-0.54031]
VIP  0.1341%*%  0.1751 -0.0998** 0.0293
(-2) [ 2.11581] [ 1.07293] [-2.23197] [ 1.32442]
VIP 0.0895 -0.2023  -0.0334  -0.0022
(-3) [ 1.42142] [-1.24747] [-0.75110] [-0.10006]
VIP -0.0063  0.4820%** -0.0058  0.0198
(4)  [-0.11096] [ 3.27289] [-0.14293] [ 0.98979]

PP -0.0105  0.8649*** 0.1078***  0.0071

(1) [-0.45719] [ 14.6864] [ 6.67604] [ 0.89241]
PP 0.0356  -0.5420%** -0.0517** -0.0020
(2) [ 1.17633] [-6.95431] [-2.41862] [-0.18796]
PP 0.0433  0.0436__ 0.0126 _ 0.0146
(-3) [ 1.40215] [ 0.54780] [ 0.57939][ 1.35129]

PP -0.0590** -0.1510** -0.0733***-0.0261***

(4)  [-2.45577] [-2.44176] [-4.32106] [-3.10884]
PV -0.1618** 0.2400 0.5801*** 0.0124
(-1)  [-2.07052] [ 1.19253][ 10.5171][ 0.45392]
PV 0.097  -0.1612 -0.4516*** 0.0125
(2)  [-1.07821] [-0.67679] [-6.91986] [ 0.38679]
PV 0.0434  1.3189%** 0.2762%** 0.0816%**
(-3) [ 0.48236] [ 5.68708][ 4.34481][ 2.59413]
PV -0.1967%%% 02800 -0.3241%%%.0.1923%**
(4)  [-2.60627] [-1.44045] [-6.08253] [-7.29232]
VIV -0.1074  -0.1928 0.2728** (.3519%**
1) [-0.66313] [-0.46221] [ 2.38586] [ 6.21901]
VIV 02797 03658  0.1732  0.1290%*
(2) [ 1.63708][ 0.83152][ 1.43619][ 2.16179]
VIV 02022 0.0686  0.0200 0.2268%**
(-3) [ 1.22394][ 0.16137][ 0.17132] [ 3.92993]
VIV 0.1814  -0.5847 -0.3518%** (0.1004*
(4) [ 1.17290] [-1.46842] [-3.22320] [ 1.85943]
o A0R6H07 277.0919 24400 -45.9983

[ 6.90672] [ 0.18399] [ 6.35307] [-0.22496]

VN Fra 6263508 1041.9740% 194.3979 3074909
= [-2.61526] [ 1.68965] [ 1.15006] [ 3.67524]

Rsquared  0.5633  0.6587  0.6642  0.8813

Ad.Rsqeed 05366 0.6378  0.6436  0.8741

F-statistic  21.0979 31.5593 323406 121.4376

Log likelihood -2424.6120-2704.5700-2321.4690-2113.3040

Akaike AIC 16.5041 18.3957 15.8072 14.4007
Schwarz SC 16.7286 18.6202 16.0316  14.6251
Log likelihood -9554.4940
Akaike information criterion 65.0439
Schwarz criterion 65.9415

2
Mz
ogk

Notes: t-statistics in [ ]
¥ %k and *** indicate statistical significance at the 10%,
5%, 1% levels, respectively.
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[Fig. 6] Results of VAR model(FTA) stationary test.
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