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Impact of shiitake mushroom (Lentinula edodes) spawn imports
on fresh shiitake mushroom import volumes
-Focus on the Korea—China FTA-

Byung-Heon Jung and Dong-Hyun Kim*

Division of Forest Management & Economics, National Institution of Forest Science, Seoul 02455, Korea

ABSTRACT: This study was conducted to investigate the reasons for the decreased importation of fresh Shiitake mushrooms into
Korea after implementation of the Korea—China Free Trade Agreement (FTA). Monthly time-series data from January 2009 to
December 2022 were analyzed using regression analysis and vector autoregression (VAR) models to determine the relationship
between the amounts of fresh and spawn Shiitake mushrooms imported. The analysis revealed that a major reason for the
decreased importation of fresh Shiitake mushrooms was an increase in mushroom spawn imports after Korea-China FTA
implementation. The same results were obtained from the VAR model analysis. However, in terms of the dynamic changes in
amount of fresh shiitake mushrooms imported, it was confirmed that the impact of the change in mushroom spawn imports
could increase the amount of Shiitake mushrooms imported.
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Table 1. Summary statistics (Unit: ton, KRW/USD)
Regression Analysis Time-series Analysis
(2009. Jan. ~ 2022. Dec.) (2016. Jan. ~ 2022. Dec.)
o7 o BXC, o7 o BXC,
Obs. 168 168 168 88 88 88
Mean 466.99 2,694.74 1,151.46 486.59 4,137.85 1,167.57
Std.Dev 207.80 2,010.46 75.93 128.68 1,582.49 68.79
Max 1,144.82 7,726.17 1,461.98 767.64 7,726.17 1,426.66
Min 35.84 19.60 1,019.36 258.38 1,299.97 1,066.70

Note) Qf;" : Imported volume of fresh Siitake mushroom, QZ" : Imported volume of Mushroom spawn, EXC,: Exchange rate

10,000 Korea-China FTA 70,000
(2015.12. 20)

55166
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- e
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Fig. 1. Trends of fresh Shiitake mushroom and mushroom spawn(2000-2022, Unit: ton)
Note) fresh Shiitake mushroom(HSK: 0709592000), mushroom spawn(HSK: 0602909040) Reference) KITA(2023).
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Table 2. Changes of Shiitake mushroom and mushroom spawn tariff after Korea-China FTA

Changes of Tariff
(Korea-China FTA)

Country of origin

Fresh Shiitake mushroom - 40% or 1,625won/kg whichever is higher(rate)
- Concession type(E): maintain standard tariff rate

(HSK: 0709592000)

Goods Wholly Obtained(WO)

-89 0
Mushroom spawn 8% (currently 4.4%)

(HSK: 0602909040)

- Concession type(20): Tariff-free on January 1st on 20" year of imple-
mentation, eliminated equally each year

Goods Wholly Obtained(WO)

Reference) FREE TRADE AGREEMENT BETWEEN THE GOVERNMENT OF THE REPUBLIC OF KOREA AND THE GOVERNMENT

OF THE PEOPLE’S REPUBLIC OF CHINAGIIAIAEAR:,
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Table 3. Results of estimated models

Model 1 Model 2
Coef. Coef.
(t-Statistic) (t-Statistic)
Constant 33.81%** 32314
(7.21) (6.83)
Qim 0.36%** 0.40*%**
Jt (7.29) (7.47)
-4,33%%% -4,15%%*
EX
¢ (-6.67) (-6.38)
-0.10 1.86*
FTA
(KOR—CHN) (-0.92) (1.73)
im -0.25%
th X FTA kor - cun) - (-1.84)
-0.04 0.00
ID1
covipI9 (-0.37) (-0.02)
Number of observation 168 168
F-test 45,02%** 37.22%4%
R’ 0.52 0.53
DW test 0.72 0.74

Note) ***: significant level < 1%, **: significant level < 5%, *: significant level < 10%
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Table 4. Results of unit root test

Table 6. Results of Granger causality test.

ADF test Null Hypothesis: Obs F-Statistic
Level A1) A2) Q. » EXC, o 2.11
Constant ~ -4.16¥*  -1531%%  -6.75%* EXC,» Q. 0.16
; Trend and s EXC 1.58
In(Q}") Crzﬁst:::t 7029 1521 6,68+ Qi i 31
EXC,» O, 1.33
Jt
None -1.14 -15.39%%* -6.80*** Q’m > Ql;n 1111+
J i :
Constant ~ -0.62  -9.03**  -10.11*** 07" O 81 193
1 ] :
i Trend and Note) ***; significant level < 1%, **: significant level < 5%, *: significant level < 10%
In( Q"”) 11.82 _8.97%%* 210,02+ ote) ***: significant leve 6o, **: significant lev o, *: signi (3
Jt constant Optimum lag length: AIC(3.18%, lag: 3), SC(-2.27%*, lag: 3)
Q. (Imported fresh Shiitake mushroom), Q' (Mushroom spawn)), EXC,(Exchange rate)
N 0.84 8.85%  _10.21%** ! "
one . -0. -10.
Constant -2.31 -5.57%* -10.98***
Trend and
In(EXC -3.27* -5.60*** -10.99%** - = _ -
EXCD constant 9l8) ST, A% vhsh o] VAR HHE W]
None -0.04 BE2P -11.04%* i Aol wet A2t EebR] 7] wiEolth. 4 A3

Note) ***: significant level < 1%, **: significant level < 5%, *: significant level < 10%,
;' (Imported fiesh Shiitake mushroom), Q77" (Mushroom spawn)), EXC{(Exchange rate)
A(1): First difference, A(2) Second difference

Table 5. Result of cointegration test.

Trace Statistics Max-Eigen Statistics

None 60.34*%* 36.05%*%
At most 1 24.29%%* 21.76*%*
At most 2 2.53 2.53

Note) ***: significant level < 1%, **: significant level < 5%, *: significant level < 10%
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Fig. 2. Result of Inverse Root of AR test.
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Fig. 3. Results of impulse-response analysis.
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Fig. 4. Results of variance decomposition analysis.

3) VAR &3 33 Z3
Fig. 4= A A 4%, JE3MA o2 28
3 gl tigh EAHES (Variance decomposition) £
o] Astoltt. A WA FP=FY] T4 -9k st
o 7P & 7195 E 7HE A2 A FaHA ZHA
dFe] wistoltt. 2ejut Algko] gl wat 2pA F
of gk 7%= st THE o] FRE= HY2
Fds Ho|iL Ut} olgk= e, Al B
o]

oL

Re)
%
I

e
32
o
°
jatn)
2‘1_'4
ox
of
of
ol
2
N
=
nA
T
Ay
Ir
rO
o2
n
ro
ox
fuj
i
1)

2 A7 @S FTA ofF A BAHAe] 9ol
gt Ale AT Qs A A 9] Fel o
A

o
WEo " BASIGITH BAEE 20099 1€95E 2022
12970 €9 AAE Aot 24 23, A 23

P
&
o,
o
fijo
N

A7l T2 A F o shiE ZEA
go g Uelt}. 35 FTANA HEwixe #AS
= Felupdoltt. mEpA] Ak Rdol| whEl A
o] o]FoiXH FY7HA HEgh stetelHA 7HE AA
7HAAl |tk 3 3 FTA 944 #40) we} 4
Fuj A A AR EAHALL LS E QI Rk
A e FY7HAS vig o R 7HE AAEE vt
HZWAE o] &3 WAl AYato] T4k 2l
A& FYste ARt= gAY Zlojt). oy

4§
0

N ooy
to 4 i

ofs
o
¢

iy

o

(=S
=5 % Koo
L=
z _
S ;:; |
b
2o
E o
o L
£
r&%
oy
=2 5
i_‘_l
r *:‘
RGN

2 boand
B
X g
4 =2

o e > o 2 2 O oo ¥ o
o ’

ﬁd
e m> (&
lo,

O ofj

i, o fob

N
L
to
o

& & ok 2 EEE 9
SHIA| ] kAl e

LA ARE FEske

Bl
o ey 8

o oo

REFERENCES

Bank of Korea. 2023. https://ecos.bok.or.kr/#/
Faust J. and Leeper E. 1997. When do long-run identifying
restrictions give reliable results? J Bus Econ Stat 15: 345-



ELHA HSHA] el 2

FKl

353.

Glaister S. 1984. Mathematical methods
3"edition. Wiley—Blackwell., pp. 272.

Hong MY and Lim ES. 2010. The Number of Travel
Agency: A Newly Introduced Factor On the Airline
Outbound Tourism Demand Through the Granger
Causality Test. Korean J Hosp & Tour 19: 135-152.

Johansen S. 1991. Estimating and Hypothesis Testing of
Cointegration Vectors in Gaussian Vector Autoregressive
Models. Econometrica 59: 1551-1589.

Joo LW, Jung BH, Jeon HS, Kim EG and Kim EJ. 2001a.
Implementation ~ Assessment of WTO  Agricultural
Agreement and its Impacts on Non-Timber Forest
Products Markets. J Korean For Soc 90: 373-379.

Joo LW, Lee SY, Kim EJ. 2001b. New Round of WTO
Negotiations on Forest Products: Prospective Issues and
Impacts. J Korean For Soc 90: 505-512.

Kim DH, Moon JM, Kim EG, Kim CS and Lee HS. 2014.
Impacts of Domestic Dried Jujube and Shiitake
Mushroom Market by Tariff Reduction. J Agric & Life
Sci 48: 87-96.

Kim EG, Kim DH and Kim DH. 2017. Analysis of the
Relationship between Forest Household Income and Its
Inequality using a Dynamic Approach. J Korean For Soc
109: 99-108.

Kim HM. and Chung, BH. 2008. A Study on Demand
Forecasting Model of Domestic Rare Metal Using VECM
model. Korean Soc Qual Manag 36: 93-101.

Kim CB. 2013. Korea-China FTA and Trade
Competitiveness of Agricultural, Fisheries Industry to

for economists

1

A

LAY

FHA T Hste] v

% 9% 3HF FTAS T4H2=2- 208
China in Jeonnam Province: Comparative Advantage Itra-
Industry Trade. Int Commer & Info Rev 15: 333-352.

Korea International Trade Association (KITA). https://
stat.kita.net/

Korea Forest Service. Statistical Yearbook of Forestry. https:/
/kfss.forest.go.kr/stat/ptl/fyb/frstyYrBookList.do
?curMenu=9854

Korea Forest Service. 2023. Statistical trade of forest
products. https://www.forest.go.kr/kfsweb/kfi/kfs/cms/cmsView.
do?cmsId=FC_003000&mn=NKFS 04 05 03

La H. 2015. A Study on the Effect of the Free Trade
Agreement on Korea and China’s Agricultural Trade.
Master Thesis. Jeju University, Jejudo. pp. 19.

Lee SJ and Kim HC. 2016. A Study on the Import Changes
of Agricultural Product after the Conclusion of Korea-
China FTA. J Korea Res Soc Customs 26: 99-116.

Lee YS. 2008. Housing Price and Macroeconomy in Korea:
SVAR Analysis, J Korea Real Est Anal Assoc 14: 129-
147.

Moon KS. 1997. A understanding of Vector Autoregressive
Model. J Korean Stat Soc 2: 23-56.

Ministry of Trade, Industry and Energy.
www.fta.go.kr/main/

Park EK, Keum KY and Lee CK. 2011. Analysis of The
Relationships between Major Economic Variables and
Tourism Demand using VECM: Case of Japanese
Inbound Tourists. J Hosp Tour & Leis Res 23: 45-64.

Sohn PD and Wang H. 2015. Korea-China FTA Effect on
Agriculture Product. J Ind Econ Bus Res 28: 1217-1243.

https:/



