b ] 1'[2 ;
Korea Trade Review (Korea Trade Rev. ; F-&J8}3]A]) H 5 ¥ ﬁ :{
Vol. 46, No. 3, June 2021 (pp. 25-44) ISSN 1226-2765 (Print)
https://data. doi. or. kr/10. 22659/KTRA. 2021. 46. 3. 25

=2E2E JIXIAE At SEHXAY Y F 7Y Yigol

- O
A
H7|9 45401
SdTEn 295t xus saod AR2eY Y Ty

The Impact of Weakened Global Value Chain on the
Productivity of Sectors and Firms in Chungnam Area

Kiyoung Jeon®, Soo-Yeon Park”
*Department of International Trade, Chungnam National University, South Korea
®Reserve Management Group, Bank of Korea, South Korea

Received 08 January 2021, Revised 17 March 2021, Accepted 26 May 2021

Abstract

This paper analyzes the impact of the recent change in global value chain on the productivity of
manufacturing sectors and firms in Chungnam area using ADB MRIO. Forward participation
significantly increases sector productivity in Chungnam area and backward participation affects the
sector productivity after 2015. In the analysis for firm productivity in Chungnam area, GVC
participation does not enhance the productivity of firms in Chungnam area. However, firms in the
top 25% of productivity in 2007 improved their productivity with higher GVC participation and the
productivity of firms in the top 25% of asset in 2007 was positively affected by forward
pariticipation and negatively affected by backward participation. The productivity of firms that were
in international market in 2007 was significantly worsened by GVC participation.

Keywords: Global Value Chain, Productivity, Firm-level Data, International Trade
JEL Classifications: F10, F14

* This paper was created by modifying and revising the research work with Daejeon and Chungnam
Branch of the Bank of Korea.

* First Author, E-mail: kiyoung.jeon@cnu.ac.kr

" Corresponding Author, E-mail: syeonpark@bok,or kr

© 2021 The Korea Trade Research Institute, All rights reserved.



26 F93t3)7] A46E ABE (20219 69)

I. ME

Z3o] 2001 d WTOO 714)8k o5 Zd)
A A =58 o8 29 - 7HEYgol
A sk, $eivel, 48, gtk SolA

= FFaA FE0] sofutt. ol wet At
A FAEGAAI HA} Ast=EEA S
A BYS AR AMA e a7}t g
HAk, 28t o]y st FAIEFAAE 2008
2 F897] olF A}t Fsletr] A=t
th 22 n9FEVL 22 S8 H
A o] 7Rl 2002~07d F 7.7%°A 9171 o] &
ol 2012~184 & 3.5%= ZA volc), wg
2017\ mls ERE AR EH o]F 4stE m|
T FYEAog Y Y AFA ¢&
okl Act. ol 22 W gAY &
st2 gk TAEGAA ] del, & 22
W 7}x| A& (Global Value Chain; GVC)e] oF
gl FARZGAA AN Fagt d3S A}
I e ety el wAe kel &
2 ¢S Ao dAtHL)

2 AFE GVC Wt A e At Z
1ol mH gFFS ALY SHAA EAsH
a1, o]|2HE A AAEE Bl &
ok 20189 7l A7) - AR} - AEI)7,
], slEAE, FE5AE T Azl THA
AU FALAA 2EABE HFL <F 60%E
Flgit}, SHAY & 5 SHA7E ZAE
= HF= 2018 o]F 90% °lds 23
Fods werd uf #5Ze] Gve WHske=
A U F8 Aol H94 FFS vH
o= dddd. & AFdAE FHE GVC
S AHE7] $J8)] ofrolrN-23 (Asian
Development Bank)2] thA] &2+] 9323 (Muldi-
Regional Input-Output tables, ADB MRIO)&
0] 83}9ltl. ADB MRIOE W&, 2% IR
sh=& S 63705 3570 FAFG AT E o]
™, 2007~19d37k2] o] AlAE dlolElE Al

o I~
ey

¢

ol rlo

Ny

ox o ofy W

ok

1) IMF World Economic Outlook 2019, A|A|m ¢ eko]
AdeuSHEC17E Bath.

2) BAAH AYRE 7E

3) HlEA HZ A%l 201849, 20199 zF =7le] AkY
A#ZIE TREA &2 FEo)7] wiRel, FH%A

3t} wleld ADB MRIOE 20154 o]3 27
Ao g Yehd GvCel W3l w2 s &

A= 9l F83lth. ADB MRIOE o] &3}o]
A A3, 22 F597] o|F<2 2010
BY 3=, S 59 GVC Foee X&EHo
2 33 vhd 5de Hx desiga, 48
3 =] GVC FArE F2Y FgY7] o
T A FFS A3 o5 BY FHE
ol 22d¥ WY F3h= 3, S To] GVC

N ERE I RIS
93] Banh, Wingender, and Gueye (2020),
Yang Si-Hwan and Lee Jong-Ho (2017)& 3+
3FTE. ARG AARE o835 GvC FHo
T IrbE, AdEE AaEr] wiiE s
719l mIXE JEFS B4 A Gk
24 Banh, Wingender, and Gueye (2020)&=
d=EYol 7]9gE i e® GVC FHelzt 71y
Aol BN R RS W,
2 Q7o) ApguEoz Faall 499
o}, E3F Yang Si-Hwan and Lee Jong-Ho
(2017)= WIODYDE 0|83l GVC w7}
ZAA =7Fe] A Aol v Fe
AT £ <A77 GVC FHARE AlLkst
o FEAY A E 71 gk ALE =4
oA BAE FYP3th= Holr F Ay AT
#AAo] 21 AFIHES FA| = Z
3k adct.

2 ATE 2T 2L SAME 749 2
FollME A 22 WY A3 Hskel S
Ao F8 2 FEFe thafe] A}, o
oA 3o FAFGARREE o83t =
=% 7 e GVC Foxe] Adg olsfat,
AYPATFE A B} 44 E ADB MRIOZ
o]&3te] Aket =7hE AkE v - b
AnE ASEI, HAFEA B gty =
ojgit}, 572 2k B 7l B4 AIE A4

7]

q
93, 6FoNE e AAH AL A

5 Bgohel RASTY B AFAYH O 245
o WIREE AHFAL Ao ol

L,

4

fal

EUR P37} 2geke Al AdzelH, =
Mg &L (Table 2) & Fadhy] upadc},

[e=



224 RS dRpt SEAY A 3 719 Al viRle 9% 27

Fig. 1. Growth Rate of Export and Import of Major Countries Since 2000
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Source: Trade Statistics, Korea International Trade Association

sahairt. 2o 5EYTHE] S F, 20124 o
T FYFRES UL wEsgn 5250

B 0% el et B0 72 F

T, EZ MOISZ M0 EUK|Y okt Sevete] 4A $EY Folst v
= = ] o] Z2==0] Sh=

FQ Ao =3 o, S0 Seldekel 4 dolM A5
HFo] 27) Wl HA 5% FoIF 24
1. 220 DR wal she slos el

Seifetel 29 FolF Fa AguE
rol WR((Fig. 3)), WS FR7t 7 2 A7)

AAA £29L 2000~07d F HREHo=
12.20% Azgon, Faw 2897] o]l Az A Y FEYSHES v
2010~19d == H 4.8% A<=+ o) 1 T FEUSHE Folok AR BES
ek 53] 2015~194 Folle AAA £55 o, 53] 20199 FE5HEC] A £

g0l 0.4z 2 Basch o wra I VIR e SEEvEe
Ao £ FTE Folg WmuH(rg 0107129 T SfESiEl 20124 ool
D) e 2 F97] olFel 2010dr BT TS JhEH FETUES 2017d%
B Az} Lol o] 2016~17d F AE A2 Y stAlE yeRlar ot M- A - 38t
aFolrirl, A2 A setels B4 Holw AE FEUdSHE Fole A7 A3 - A4
otk A2 ety £59 Fohs AA ¢ V1% AR RaS mAg. SEAEe +
Z9loA] A= | Zo] 2 F7HA] W60 SUSHES 20109 o]F TS WHES T}
A3k 2kad ol 7)d@ Aor FAEc g 20179 clvAlE SEpAE Rela gt ol
Ugle] &ele Z7hAlel An|AlZ o] A B AAA 1S 7RI SoAEHA et
SR A(Fig. 2) 2010~12¢d % Sejpepe) S T AU FEUE 2010 ol 2k

o® sheig AAE Aow W,

5) FA¥s] F9%A 7+
6) 20199 71F A & vFL 70.7%, XA 5
H|F& 49.6%01H A Foli= (Table )& %

a7 v,

o

Ko



28 F93t3)7] A46d ABE (20219 69)

Fig. 2. Export and Import of Korea by Process Stages
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Fig. 3. Export and Import of Major Products in Korea

Electrical, Electronic, and Optical Equipment
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Fig. 4. Trade Openness by Region in 2018 and the Growth Rate of Export and Import in

Chungnam Area
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Table 1. Ratio of Export and Import of Intermediate Goods in Chungnam Area

2011 2012 2013 2014 2015 2016 2017 2018 2019
(Export)

Chungnam 68.1 69.7 7.3 70.9 78.3 79.7 84.4 90.4 90.6
Country 61.0 63.2 63.9 64.1 62.6 64.0 66.2 7.4 70.7
(Import)

Chungnam 30.4 31.9 37.0 36.5 35.3 32.5 30.1 37.1 37.3
Country 48.7 48.7 50.9 50.6 51.5 51.1 48.5 48.2 49.6

Sources: Korea International Trade Association
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Fig. 5. Export and Import of Intermediate Goods in Chungnam Area
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Fig. 6. Structure of World Input—Output Table
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total output or total input, VA': Country " s value added

Source: Wang et al. (2017)

Table 2. International Input-Output Tables1) by Agencies

No. of No. of .
I AT Countries Sectors FE
WIOD European Commission 43 56 2000-2014
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AllOTs IDE-JETRO 10 76 1975-20052)
Eora Multi-region 10 R .
database University of Sydney 187 26 1990-2015
Netherlands Organisation
EXIOBASE for Applied Scientific 49 163 2011
Research

Notes: 1. Recently announced version
2. Constructed every five years
Source: WIOD
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Fig. 7. GVC Forward Participation and Backward Participation
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Fig. 8. GVC Participation of Major Countries

Forward Participation

(Unit: %)

25

—South Korea —Japan -+China —U.S. —=Germany
) %/ﬁ‘&
15

------ .
10 N T
5
0

07 08 09 10 11 12 13 14 15 16 17 18 19
Sources: ADB MRIO, Author calculation

V. HOlE 2 EAYH
1. 24 HO|E

9

[}
sl
a

B NS $5te] eEuete] Ak
GVC = ADB MRIOZ ©]-&3}o] 7laks}
%}t ADB MRIOZ} Al F-8h= 357 449 of
3 GVC Fox, AdFdx, FHkEdrs
2007~2019d 9l tigte] Alxtetdctk. WA F7}
H A GVC Fo=E Ao el Tk
X2 o] A, olE A 4 o
£GVCet EFGVCE Uro] ARSIt
FQoT g Ay Ggve Fo=E AuEa ¥
A (Fig. 8) w7, 5, 4, st=o] A=t
drel FHFGLE &3 Aot} dEI}
] AgoeE FEY F497] oF &
Z F3tE gl o, 20193714 2 ¥HFo] gl
o} e 229 S 201043 o]F AnkHo
w7t A&Ho=m slebete] swol HWEH
20183 o]F o= AR HT} e =Fo 7 3jgt
sttt $Eivels 22 5907 olF =
3] destelodt 20159 o] F shetataL gl

T+
o

A
=

9) ADBY} A|F3l= AHdE-F+ Appendix (Table A)
£ Faey] upee

10) ohet AFEX M= GVC Fojx, Augdoe &
W ERkS o] &3kt

Backward Participation
(Unit: %)

30

—South Korea

Japan -«-China

US. —Germany
25

20
15

10

o

07 08 09 10 11 12 13 14 15 16 17 18 19

, Ve A Etel=et

o dEe F2dE FEY7] o|F 2014E7HA]
A &2H o7 st ont 2014 o]F 10% W

oA Tt T FHHAEE A
Folme} vls2gk mg o2 20100 o] F aHA|
& A& vk fEvEte] S sE
AFAT iR o8 Al7]]] 2011d5H
ol X BE5g Btk o9} Zo] 22H
F97] o1F £3ld FEY wdY e
2 FAnrt =3d fEvekel S &
TS vHE Aoz oyE

(Fig. 9 elA+ vty Gve Fox=s
EGVCe BEGVCRE FEsle] A gie,
Aoy BIGVcE diksls] oy o
v, 22 897 oFdzE Y O
GVCE 20159 o|F A st} oJ2] =7}
ofo] A 1S Fg GVC Fojrnt vl
7 Y HZA At BYEHe A
Zo| A FAstAA Gve A =r) sl
3 Ao g Helth, a8y GVC Tz mq
A HZY @eGveE 20119 tB] &F sl
3 "whH EIGVCE 20119 12% oA
20193901 < 8% o8 I Yol uwt
2t -gluzgle] Ao Es deGved ¢
8, TFees B3Gvee o3 F2 et

N

o



224 RS dRt SEAY A 3 719 el vidle 9% 35

Fig. 9. GVC Participation of Korea

Forward Participation
(Unit: %)

14

~Complex GVC ~+Simple GVC

13
12
11
10

AN T

07 08 09 10 11 12 13 14 15 16 17 18 19
Sources: ADB MRIO, Author calculation

Backward Participation

(Unit: %)
14
~Complex GVC ~Simple GVC
13
12
11
10

07 08 09 10 11 12 13 14 15 16 17 18 19

Table 3. Descriptive Statistics of Manufacturing Sectors in Chungnam Area

Obs. Mean Std. Dev. Min Max

labor productivity 2,489 479 0.64 2.04 8.55
capital intensity 2,303 4.86 0.79 0.87 8.47
value added ratio 2,502 0.36 0.11 -0.34 0.94
sales 2,502 14,12 2.03 7.52 19.05

total asset 2,303 12.13 2.05 5.12 18.14
employment 2,502 8.28 1.74 3.47 12.58

Notes: 1. The logarithm of labor productivity, capital intensity, sales, total asset, and employment are
presented by sector and the value added ratio is a sector's value added divided by its sale.
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Table 4. Descriptive Statistics of Manufacturing Firms in Chungnam Area

Obs. Mean Std. Dev. Min Max

labor productivity 131,243 16.67 1.24 -3.41 26.05
capital intensity 162,035 19.59 0.90 8.85 28.10
Operating profit ratio 181,464 -0.39 69.38 -21,699 21.36
sales 190,023 23.58 1.51 6.91 .77

total asset 191,849 23.54 1.50 9.21 33.02
employment 162,037 418 1.14 0 11.56

Notes: 1. The logarithm of labor productivity , capital intensity, sales, total asset, and employment are
presented by sector and the operating profit ratio is a firm’ s operating profit divided by its
sale.
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Table 5. Analysis on Manufacturing Sectors in Chungnam Area

Fixed effect panel regression

Panel regression with instrument

variable
(1) () (3) (4)
L -0.065 — 0.596 —
GVC participation (0.190) (0.440)
Backward — ~0.046 — ~0.320
participation (0.287) (0.653)
Forward — -0.080 — 1.698 *
participation (0.209) (0.734)
Cavital intensit 0.834 b 0.833 i 0.827 i 0.876 i
P Y (0.056) (0.056) (0.062) (0.078)
Value added 3.241 i 3.241 b 3.326 o 3.363 b
ratio (0.400) (0.402) (0.194) (0.207)
Sale 0.857 i 0.857 o 0.849 i 0.869 o
(0.049) (0.049) (0.033) (0.042)
Asset -0.801 i -0.801 b -0.762 b -0.808 b
(0.086) (0.086) (0.049) (0.067)
Year FE Y Y Y Y
Sector FE Y Y Y Y
Obs. 146 146 133 133
R? 0.934 0.934 0.997 0.996

Notes: 1. Constant terms are not reported. Numbers in parentheses are robust standard errors.

2. *p€0.1, *p<0.05, **p<0.001.

Skl
il

(=
erﬂmﬁmﬁ

e

Wzl Ao s R 1ol
Zz 4 ()3 () AAsHAT
GVC Fomi 2hdd w52kl
JFE PR A & Wk ol Al
P 5022 Yegtt ole o 2AaAd=
AX|3}A] S Wl ol B AP
£ Adolt}, dzu AP AT = o]
o} 2o A= GVC FAmel Ak 7ol g
1A (reverse R
(endogeneity) Ao 7]elst Aoz dEHA
Atk S i) E2 7|HUFE GVC 3
T7F ot  Qlar, A e] W 7Y
ERY HEF 59 g 4 Q7] wiiEel ¥
WAt Eold 4 Qnt, oleh 22 Al
FAR QIS FAl= ditdo g =FHSFE o]
&35te] s|dE 4 gt B "ﬂ?‘oﬂ/“]b Yang
Si-Hwan and Lee Jong-Ho (2017)& Z113}¢]

S|
= =]
= -4

2 4 & 4

(<3

(o3

o
E-X
o] B

N

causality) &

._1. O -
=2 =
Eatie}
T
Q

4719 GVC Foeg =FHFE o831t
Z719) GVC FoAxs 37| ABhkdol Jakat
A k& Wt olE}, B7] GVC Folme} g
#AABZE 7] e =FHFE Hdsict
(Table 5)9] & (3)7 (92 7|9 GVC 34
T8 =TSR o] 838t a7 2 A(2SLS)
FA Aot} =FRSFE o] g3t B4 Ay
AT B3E ()02 JeR) 2 13
shodeh, Tt Aoy} EolALE S
o] w=F Aol 5% FEAA R
AEE Ao et o]& 2011~19d F
FHAAY FFEN Tk FHATE A S
T H|Fo] 70~90% o2 HE Hg T
A7) wEd Aoz FAhHEr) 10

15) GVCFon, Agon, Tuldolrol 9] 9 7]
s *JJM]*L 27+ 0,97, 0.98, 0.890]t},
16) (Table 1)< 33}7] nlgic),



22 7HAE Rt 3

Table 6. Analysis on Manufacturing Sectors in Chungnam Area (DID)

A9 A % 719 Al miAle

3% 39

Fixed effect panel regression

Panel regression with instrument

variable
(1) 2 (3) (4)
PR -0.003 — 0.467 —
GVC participation (g g9) s (0.326) Vs
Backward - -0.187 — -0.
participation (0.246) (0.358)
Forward - 0.032 — 1.417 e
participation (0.176) (0.605)
-0.082 * -0.131 i -0.137 b -0.152 b
D (0.045) 0.023) (0.038) (0.048)
D*GVC 0.181 * — 0.293 —
participation (0.062) (0.076)
D*Backward — 0.609 o — 0.658 b
participation (0.051) (0.192)
D*Forward — -0.112 ** — 0.042
participation (0.041) (0.101)
G ; 0.879 - 0.899 i 0.907 i 0.967 o
vl O .
Value added i *kk . *kk i *kk . *kk
ratio (0.341) (0.308) (0.161) (0.175)
Sale 0.908 o 0.942 i 0.938 i 0.982 b
(0.034) (0.031) (0.033) (0.041)
Asset -0.871 i -0.920 i -0.888 b -0.971 i
(0.051) (0,039) (0.044) (0.062)
Year FE Y Y Y Y
Sector FE Y Y Y Y
Obs. 146 146 133 133
R? 0.945 0.956 0.998 0.997

Notes: 1. Constant terms are not reported. Numbers in parentheses are robust standard errors.

2. *p€0.1, *p¢0.05, **p<0.001.
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Table 7. Analysis on Manufacturing Firms in Chungnam Area

Panel regression with instrument variable

(1) ) @3) (4)
ave 0.753 — 0.758 —
participation (1.750) (1.710)

Backward — —2.709 — -2.879
participation (2.914) (3.180)
Forward — 2,638 — 2.886
participation (2.114) (2.073)
— — -0.186 -0.316
D (0.195) (0.303)
D*GVC — — -0.035 —
participation (0.286)
D*Backward - - - 0.517
participation (1.087)
D*Forward T - - -0.183
participation (0.396)
Fim' s capital 0907 0907 ™ 0907 ™ 0907
intensity (0.031) (0.031) (0.031) (0.031)
Firm s ~0.040 ~0.040 ~0.040 ~0.040
employment (0.029) (0.029) (0.029) (0.029)
Sector sale 0.012 0.013 0.012 0.013
(0.017) (0.017) (0.017) (0.017)
Year FE Y Y Y Y
Sector FE Y Y Y Y
Obs. 6,263 6,263 6,263 6,263
R? 0.367 0.366 0.367 0.366

Notes: 1. Constant terms are not reported. Numbers in parentheses are robust standard errors.

2. *p€0.1, *p<0.05, **p<0.001.
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A9 A % 719 Al miAle

Table 8. Analysis on Manufacturing Firms in Chungnam Area with Firm Characteristics

A 41

Panel regression with instrument variable

Productivity Asset Export
(1) (2) &) (4) (5) (6)
ave 0.700 — 0.817 — 0.697 —
participation (1.748) (1.735) (1.750)
Backward  — ~2.950 — ~2.60 — ~2.679
participation (2.984) (2.975) (2.855)
Forward — 2,695 — 2.648 — 2,539
participation (2.089) (2.140) (2.172)
Covc 038 T — ~0.149 — 0313 —
participation  (0.066) (0.110) (0.046)
C, ,"Backwa — 1.290 b — -0.748 -0.214
- (0.425) (0.375) (0.470)
participation
C o Foward  — ~0.535 — 038 *  — ~0.398
participation (0.382) (0.187) (0.430)
Firms capital 0866 "7 0857 U 0928 U 08% U 081 "t 0930
intensity (0.036) (0.038) (0.043) (0.046) (0.033) (0.034)
Firm's 0056 ** -0.060 ** -0.014 ~0.006 ~0.013 ~0.014
employment  (0.028) (0.029) (0.045) (0.048) (0.032) (0.032)
Sector sale 0.009 0.009 0.012 0.014 0.011 0.012
(0.016) (0.016) (0.016) (0.016) (0.015) (0.015)
Year FE Y Y Y Y Y Y
Sector FE Y Y Y Y Y Y
Obs. 6,263 6,263 6,263 6,263 6,263 6,263
R? 0.372 0.372 0.368 0.367 0.369 0.369

Notes: 1. Constant terms are not reported. Numbers in parentheses are robust standard errors.

2. *p<0.1, *p<0.05, **p<0.001.
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Table 9. Summary of Analyses on Manufacturing Sectors and Firms in Chungnam area

Sector analysis

Firm_analysis
Productivity Asset Export

v
GVC participation
Backward participation
Forward participation (+)

(+) - )
(+) )
(+)

Notes: 1. Signs in the parenthesis mean significant positive or negative coefficient of each GVC

participation, respectively. ---

means insignificant coefficient.

2. The results from fixed effect panel regressions using instrument variable are presented.
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