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(Manufacture of fertilizers and nitrogen compounds), 2Hif-2F= 4]

2,

o Al ZY(Manufacture of pesticides and other agrochemical
products), HUZ-FHANE-FEA] H FAAEF A ZY Manufacture of
paints, varnishes and similar coatings, printing ink and mastics), Al
A-34E L BeA A ZY(Manufacture of soap and detergent,
cleaning and polishing preparations, perfumes and toilet preparations),
s}ed - Al &Y (Manufacture of man-made fibers), 7]E} 3}8t=2 2
gakA = A =< (Manufacture of other chemical products n.e.c)o] (&t
HH(Oxford Economics, 2019; =4 -f-3}38k3] 3], 2020). ol UlF&
A frstetatgol A BAkE A frststAlFS ol &3 7t AbdelH, o5&
=4 % ooFE dFE mVIA R A FEE #AS Fa AAkE stEE
As o] &sto] A3

2 AT e FEtEd Axgs ARSI ader Hogn. o+
TiVA(Trade-in-Value-added) dlo]gju]o] 22 AL EF FolA D20T21
(Chemicals and pharmaceutical products)Vel] X3St t}d, D20T219 = 3}
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o4 ;Ly}b 2018 ¥ TiVA dlolEwlo]=el A A Fdlt 647) 520l
m AIZEE W9lE 20059 E 20156 ZkA o] Tk 1990 b 5 wk-2000'd
g ALEgRIH FE ARTEC] AA Af
5} stjal GVCrE B% weakgich 20059 o] &
= mfke] BASE Afstehudel A Fwel golEm k.

FE9 FEIA RSN ARzl FHHTL oA W

52 Btoldh 20051 & e Al e® sk 2018 i TiVA dlolH
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1 2l Egas 248

1) TiVA do]gulo]~=  UNSD(UN  Statistics Divisions)7}  #1& 8=
ISIC(The International Standard Industrial Classification of All Economic
Activites)E  #&&3tar Atk D20T21 ISIC Rev.4e “Division 20.
Manufacture of chemicals and chemical products”,  “Division

21(Manufacture of pharmaceuticals, medicinal chemical and botanical

products)” & oF¢-2t}. ol A0 A FAAREF TEF AL “20. 3
StEA 9 gskAE Az ogE Ao 21 58 BF L ookE A
zd73 2o

2) 2018d 3 TiVA dHlolgHlol2~+= 367 OECD 3| =3 287§ W3] Y=2] 7H
¥ dlo]HE A&ty 7]l 7= ROW(Rest of the World) 2 Foj A A&
Stal Yt E Ao A= ROWE A3 647 =18 o= sk},



D =u & 2 55 F8 23S 53 AFsieikd GVC 34

2 dge 3y & 2 FE B E g R GVC e 54 0
21& aotste] A Fststabdde]l GVCE &AL B AfoE GVC
=Ao o] gHE oy A8 FT OECD/WTO ¢l TiVA HolHE
Abg3tth TiVAE EU9 WIOD(World Input-Output Database)ZS  Hl %]
n7) s Ao 2 [CIO(Inter-Country Input-Output) o] €] H o] 2o 7]w}

st A E FI7bA 71 S zbsolth 20184 # 7| 64702 V)
Bt =7HROW) 9 AxdH} Mu2gds o2& 3670 Aty F&9
2005-2015 Ho]H & F=eta Adth. F5 dloly = 20089 =Wl AA
A Al (System of National Accounts, SNA)Y| 7] %3 ISIC Rev.49e]
ZIHEgk A Y HE5S dieo = k) TiVA Hlo]Hulo|~& &&ste] =

7P =W avleh E S Fellsta Asteitbel GVC Aol = §
FFo=sS AT £3, GVC Foj=g Wsts rAlge= 6470 =7}
o] Fol 54L& EA st

3) GVC &40 g EA HAARE npge] dolg ofghsh 2t
Eut

o) &
delmels | A AR o —
WIOD EU da@91918] | 43 | 56(ISIC Rev.4) 2000-2014
TiVA OECD/WTO | 64 | 36(ISIC Rev.4) 2005-2015
GTAP o 5oy et 140 | 57(GTAP 2% 2004, 2007, 2011
Eora MRIO | 57998 | 190 | 26(SIC Rev.3) 1990-2015
ATIOTS IDE-JETRO | 10 | 76(ATIO ®5) | 1975-2005(5\ ©])
ABD-MRIO | opAlolAwrea | 45 | 350ISIC Rev.3) 22%%%, 22%%%, B
YNU-GIO | e@dul=aest | 290 | 35(YNU-GIOZE) 1997-2012

AR 0 A9 (2019)
4) =W AlA Y A vnE EFoF UNoA st = A FF A Ao

=3
5) FAEA A (UN Statistics Division)o| A= At ##H 24 Ap59 AZA I}
HwAlS BH3 7] Y3 A8 FS VFoR FAXRFANYERF

(International Standard Industrial Classification)ES A A 3} t}.
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-5 dA UE

AAE TFEFEAT F5E
1 (Social ~ Network
Analysis, SNA) WHES A&, J3 &, HAdAZ2E
S 2HEY AlFe 2 7lsdA ARE UES A Wt gAs &
shal, Al T4 (eigenvector centrality) @t <] - W3k A 2 = =(outdegree
E T3 MEAAY T4 =7t FI7EA 9 uA 2 ALE
25 Adste] zF wrte) YAty HEe dolr gttl EI ARYE &
Mg Tl MEHZY mA4 S48 ARyt MEHA 245 93
X+ UCINET 63} Netminer 4.0& A}-& 3t}
ool A4 WHI A4 W&S AYstd v 2o

- indegree)

[% 1-1] 9+ ¥

A5 F3 2
ol = ‘ e = o Rl =1 i)
1__:[1 o o %]_% }_L_ij_a,ﬂ 1__:[1 = = ]J—
23 | A EA | #YW 23, 13 | AesEatgd Y A o -
= v | A% Fo 7k A :
Z7hd A f8lskakel A%
W Fole EA 9 W § | 4%
GVC =4 | . 8 B
N TiVA DB &
2 53
A= A fateratele] Y Y E -
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GVC g4

GVC S0 ¢HI H22 23 Het

H3E MRsieiieio S0 A o

8 HA S Geferiielo] Ui 21y

HA% MR GVC &

a7] vl ME GVC &0 Bet

HoE AReieitto 228 HER=9 Ha}

Mreeitid 228

HEQIT0| YH MQafsialel 2R HEYI0| S4 w3}

Mol 22 4 BE
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Aol A A BA3 A4 BAAE S, w4 BA, A AT, BA
A, =4 BA T @ S Hofoll A AT olgkrh. ‘FA st
(fragmentation)’= A2t #Ao] oy FEo] Egyon Rdgs My
st 9 o2 (Arndt and Kierzkowski, 2001), A4te] F4d3st= 7FA A
& Mg 5% oldNE Yehga HZoE o3 Aol s A

Aol g% AT

TEAAbE S oY &
= qui GVC«] 5

olﬂ
-,

o>
rlo
Y

olelgt Ayske] Azt ALt TAHY S wel ‘Anl(spiders) 3
g2} ‘Wl(snakes) HFE|Z }EFHTH(Baldwin and Venables, 2013). ‘A1’



fEe 7 $Eo AFAR zHHE AN AHL oJErh W fY o
Sol e AFEe] FHAA AL BHAe ANWA w=AHoR FAE
WAL WA

z
Ao wwsd 5 dAT W Fhe FHL A BFo| FAHE &
=

=2¥ 7FXAFE(Global Value Chain, GVC)9 7RES 19703t =
‘A FE AL (commodity chain)’ol 3k 37} o] FojxwH A A ZETh A

FALE 713;9 o2 HF AHAZA Y dHe FAH} WP =S F4 6t
I HFHSR AFel HIIZHAY dA"E d™e AAS yEdn
(Hopkins and Wallerstein, 1977). 1990 d tholl = Gereffi(1994) ol =
2 AEAFE(Global Commodity Chain, GCC) 7R o] A7i= At 1
Hu A (commodity) ol gh= &ol7F E8S Fa AR/ A FEE
ER e AEAREY AWMd s F3o] oY FH 24 x5 HA
ghth= Hol A A Ho 2000d el o= 22 AFAIECAA 2
ThAAbE R §o] WEte] FA o] AATHAHA# 2012).

TS NP B B9 AE 2 HFS AEs M &2 X
Zstthal AR 7] Wil MA BAE e EFAJ] UESA &
AE BARSEE o8 i oA A E Aok (Gereffi et al, 2001). 74|
A& (value chain) “7193 =sA7F AlFs AdAANFEH HFE AR
I 2 YA olEo 7] fal st BEE WY &E7(Gereffi and
Fernandez-Stark, 2011)o.& FoJg o om dntxo=w ozl AL
A, FE, HF LA AL 2 d
R }‘44 7190 el A o] Fold X Qi o] 7ol ol
Fot7) =

AAsEe] 213 A 7HXAME S HA 22 FEolA ZAHA H
R ojet A 2 TS 7

e M

(|

o

-
ol
©,
N
Bjis
i
h
i)
32
i)
=
o)
Y,
N
-
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24, 27} A9, 2293 go] BFe] A AALL TP
Aol ARAEES Holx @ Frb olgel A AFsd, 2TAH AY

= = ol AY =FoHM #E e (Gereffi et al, 2001).

De Backer and Miroudot(2013)> GVC 7lde] :ZZ3st= AA A
o] 9@ 1A §AE AAYT GVCE APA Loz FilHo v+ 55
S o Ao w ddsty Fqa Aikel lojA Wstsk= sdo] g
TEEE ATl & A &4 FHES LA ey FH
T AR} v AR Y] H e o) Este WAS AFEgth B g R
o] Ajslel Mujas A A A A ¥HEo] A ¥ (made in the world) =F7}=

AR NS el e AAH dee A8 A v e GVC B4
= A AW zol g3 S AlFsty A HE A FF5s
Al

o

Astn zq e 719

GVC @7 AMd 4

AAS o2 AT ] AATE AR GT] FA
=)

& aL=3; 7

2=

-

!

AN
CA Wty A9 @l AAZe] FAT QAse] 1A=

HA= FAE AAHJATG (A, 2012). ool A g ghol A=

2t 4 (embeddedness), 24 24 (strategic coupling) 5 2

)

Al

zt )

A4 Y| E 9] A(Global Production Network, GPN) #+4&& A
™

<

\]

. T8 GVC A Fof

1) GVCe AW x(governance)

=
de Algste] BAdte 497 QA

>
ol
-
22

fil
E
=)
P
K3 Oﬁ
2
1o

i o2 X
M o 12 —
o 1® o o H

AN
-
et
2

GVC 477 548 olF2 AXAEe Andas Fo A754 3

St tHGereffi et al, 2005, Ponte and Gibbon, 2005, Ponte

Sturgeon, 2014; Kano, 2018). Gerefii et al(2005)= GVC AWI= F3

_11_
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= Ade BFHA, BRY Va3t 7, dEAY d=FERE E4A4)
Ao wel Al 3E (market), % 3 (modular), ¥ 7 & (relational), ¥4
& (captive), ¢ 719 (hierarch) .2 E/FsIFth. a28la o] & wigo =z z}
AA, o F, A&, AAAE AP GVC AMds Fx9 W3 A4S
AA AT ol H GVCE AMdx F82 4bgo] Mststal A <3t
o2} %i}% T A AY HelAME ARt & Avds HE ol
B o dTh

olglol = 54 el GVCe AMWa §¥¥ Tx WEE e
A Eo] 3] tH(Dolan and Humphrey, 2004). Sturgeon et al.(2008)-&
719 59 A& AYds A8 Ax 5o GVC #4ES vgo=
=2 252k Ay S4e rEeh

o

2) 1l %3} (upgrading)

238 AEAL(Global Commodity Chain, GCC) ol A ¢ =1zk7}
AZ GVC AFaAME ixst= F8% AgFAolth 7] GVC A+
off o] 1xd= T2 AAH uxd 2HS @t Humphrey
and Schmitz(2002)+= 719 oA 123E 34 1e3h AF 1%
st, 7154 =3k AlE/5FE 1P 1E3tE S5
et al(2014)= olo| T3t 7HAAE XS, A 1=3) HE AE
ALE3SHE FTheke] Bkl

ey BAA axste] ATt =E Al Ao FHjEA] e A
I vk A ok 1Al WA FHSE AE X nEs), 37
A 13t & vFe dATEol St (Barrientos et al, 2011; De
Marchi et al, 2010). Gereffi(2013)+= At ko] 719 2 =219 &
&= st o5 GVColA BAA-AS A alkgt® olojA| = 84 E
S AtdlE Fa A

T e A7t 54 he] GVCrE AY @] mx= e
A9 FH2Heoe] AAE 9F U Giuliani et al, 2005, Brewer, 2011;

>{

it o

=
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Gereffi and Lee, 2016). Humphrey and Memodovic(2003)+= 7] %=4¢

H

o AEA el FAT A oA T AL Al 27A
A% 71ge GVCel BYFOoRA A nwse] 78S FEee

Aol FEHe,

3) 4Z% GVC AT

GVC 54 oldolt 458 AFo Amu BE X $E T
A AEdTE AAE 5+ A7) WEG (Ponte ef al, 2019) & F7be]
A e 2o FRs NEow AT 5 AU olo] wet 7o
B/ F2 B4 vl drk 19904 o] F wAl FololA RE U 3
A Fgol Frbsha Asel B AFHE £48 AFsst
Sl we wesl el dsel § FEoR GVCE FAsE AL 3

A &

738, 293 o2 Mgoz ¥ Tk ANANE W A0S & WS

2ahe BAZE wAS) HQh & A dele} FA By £F AR
= AU Azt An 2ot ojtel A AREYEAE B FA W o))
WAHAEA, o= Tt PAINE FEPEAE BolFA gon
AL AL FAFAA B 2iA, G RN H)
A& Yeke] A A= 715384 &EtH(World Bank, 2020). ]9l

mel EE Rl GVCE v AustA SAstarzk s 3ol o]ol
AZ2A GVC 975 AFE 7163 dlolE ot ¥4 S5 uet oy &
AE AR A gkt Amador and Cabral(2016a)= GVC 235 A+
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WAk o Wk S, dolEe] Byl b Ew F guE
Fe A Y £F dolHel AW, HolE THo| olgm =4 M@
Mol @ RE o dolE kA AE e Amel sl WA o
o agdE BFe /Y £F dolHE AHEF GVC AFE Ho
A alA s gl

A o=l BE w3 HE AFS wass 2o2 Ng and
Yeats(1999)9] A7} iAol 20008t FTHk7kx] & 35 o2 kg
ZAokth Xing(2012)& 7h25do] ek A7 E4 dolEE ol &
AE FUHFAES T8 FotAlole] AT FEIAL T

T o] A% e PAHAC

Hummels et al(2001)2 AFQAARE vy o2 3t =55 w3l
A, FAA AEst NES AAdATE dolHE Ao wN Fo 7t
of #AA HiEst &5 4FE WA Dedrik ef al, (20102 TiVA
ARE @88kl oE] PodEs FrHAS] fHER Fejste] wvbd

PR A= AYH EEE 4

GVC AR A& AL Ay AFHS

E Hteor FUbA e F Pr“’%‘ S5 Arole] ek o], At Ty
Aol oldAdE Wrgdks AolE EAE Y. Wang ef al(2017)= &
AP RS S GVC FHol=E SAsI] AAEte F8 FdomA
& GVCY Fo4ds ‘%'H;‘iﬂﬂﬁ A4 2 (2010)E AHgdE ARAES &2
At Yi(2017)2 & = dolEolxt 7wket Azl IAES A4
W = ALkl E‘L_?:Pl?l TWFZRA 7 Srbske AL 2 AA &E 9
7HA des guEs FASAL o] "' O R Folrfole] Fo Y
, Timmer et al(2019)2 H-7171x] 71+ Y 287}

Ao el ok Fol oF VANAE FAGAW, o=

roox Mon
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WEA 27 wmEBAs 719 A5S 482 dguad aEde AL
ARFEA wF L5o] NG ke VA AR Y PES AN

GVC 542 93 ARE /MEste] Atdle] &3 A+ 9%, GVC
HESIZE &43x *17-15}‘3}—‘5 AT%= o]FoF . Fagiolo et al(
2010)3} Ferrarini(2013) = H 9 2855 o] &sto] A4 F499o UESY

S Sge RARRG, WA AE 29 AR 289 dres
29 24 AESS ol sl A AA AxPH Aulag AAS W Fa)
of AFA Agelvt A4 Agin Lo WEA AxY PR FA

S| 9t (Amador and Cabral,
2016b;, A2 A|, 2016, 7%, 2019). Criscuolo and Timmis(2018)
< “Wl(snakes)”o® A= £AA4 A UEH = “7 7] (spiders)”
Fejo] A4 A4k U|EQ A (Baldwin and Venables, 2013)5 &3}
GVCE AlAststo=mxA FA4Q sluet =S A ¥egi.

Y
el MEYAE BAdT A48 AT
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of2] 7)ol wol
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Z X
S|
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)

A A TGl A e W3}
TR A=
(fragmentation)”, “&+7|

(outsourcing)

oy

e

)
oV

Mgeze

o
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”

specialization)

3} (intra—production
(Hummels et al, 2001).

2o

=7b7h %
OECD 44
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-
It
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Aol &=
=4 A
(OECD Input-Ouput Database)Z&
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=

Askel Ak gl

o)A A B A of

T
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3}(Vertical Specialization, VS)
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=

1
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Hummels et al(2001)°] AAg VS FA w22 [1 2-1]3 Zrh o]
SA WA Aol yEbd A o] 9] S-S
ARG FAA AEske] Ade] waw
Artsk= s
gk 7hA Ao
H & =7ke 7E UM E VS1e® A eshl
A o delHE 2e= &7 wZol Jidwt AlAska
A= FoTh

$tA | Daudin et al(2011)2> Hummels et al(2001)2] VS1 74 &
gots A2HA WAs AASATH(R 2-1D. VS12 &v], F4 5
el HF 2uE A% Fd=2 AREEE Aledd Asted £3d 3
=7kl FE FUPHA R Aoste] A& &, FA 52 LHlEE

Hummels et al. VS

7= WY VS BlE = £ FHA /T A
(2001) T 13 =79 %
VS1 | 5% 04 x (A5E/%F A4
Daudin et al VSL# Yol HE AHE Q3 FAEZ A& = A
(2011) +9d Azt TdE £F HoA

Zt5 ¢ Hummels et al(2001), Daudin et al(2011)< wl&o = A2} 24

2) ¥-7F7FA vl &(VAX ratio) 54

Johnson and Noguera(2012)% Trefler and Zhu(2010)7
ge Ae FAde FAY AFA0) £

= d9E
8289 oG8 599 ﬁOH Asstel o A% ol gstel P
S o p

AR L

e
b
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1

H] & (Value added exports ratio,

3l Hummels et al(2001)¢]

F-7F7HA

el i = r Fatel A AR o} o= Thell A

=

=

o]

A

shelut.

S

bz

°©

3}
VAX ratio) =

I8

4 AFsel Aol 9o A

=}

= (] M M T oo T oo = oo o o N H
< E%UVQEQ%O_EN mﬁﬂ%,ﬁwﬂrev %ﬂﬁr%
N jp— ) ~T T
S = o T Mo T omh M &ar.#‘7g o X F =
H#iHW] —_ lIET7 %
s o = A= oo o o=y WS o = 0
T o < - ST I
2 — T o o N > T I A el
T TN 4 = TR BN D o T g
g &frﬂ#l?mﬁ_s% X oo ® T omow b
c ® % g % E o ooy i Lo 5 i A o
N - TEEh AT gow S
_r? = L S i MoR HM T oRr AR W =) ~
% &u&&%ﬂ%ﬂ%ﬁ“ W%ﬂée Emo Eoﬂﬂ@ﬂmobt
R < I S ) e S S S &
g i L e X Mﬂ = No T o Mo %o Wﬂ E mﬁ i <
- JI,M.oﬂI.VA EI_L. N o < o oF
mm ﬂW%RW%%A.ﬁ@. - ﬂmj_ﬂu o&%?ﬁo%_x |
3 A e S i~ FORE R g oo
v I¥g B FL,0R M wage  TEIT . =
— |70
4 TRLFIE_qTm s T ogpgtrt TR |
M waﬁﬂﬂﬁwa&m TR Erw A R o
~X ) ~ o 0 5
P RATILIEI: g (RiRrEgTiiE
H;l o ‘ml 0 e o ° @) Of OE N w_f N OE % .ﬂl —
T = M o " % o np g o S oy T = T o X oS = < W
xEBEITmroEETLE TS B O ER g PSSRy
= N REOT s M o< oo S S ToSh ST oo
1%! ,_Iryl ﬁTl OE IHW,._ ‘mw A _ A — N EE ﬂ ~ 3r X ﬂ ) 1ﬂ E.._
TLt%mEUrVoV%?m = T I N T I I
X% e g T oo o TH S 5 I T OO g gy 2
wo T F upom o= Mg T D s e kg Epm R
z.* = RGN o#a o ,Dl s X — X7 S = N
ot OB T o2 Rk W e TR N EE
) s < — 0
UWXAUEH ~ SR o< - o) ::éu < a3, R
ey < T o o o S o M T 9 8 oW = "
_:Tv ﬁTllﬂ.% AT _.#O ‘m!ﬂ ]
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HAAs A fEe dAdS AFAH 7HE F99 HFo] 2 =
b= Fdes e Al &8s d F9eH £33, Hummels
et al(2001)¢] VS, VS1¥ Daudin et al(2011)¢] VS1*¢] 2% o] FAA
o] A= e Fr7kA AdS Ags] AdstA Eehr] wisel. o]

-

o olEe FEES FTYRAAA, AFLHE WA, A9t

A, o FAYE T i Fass =ES AAsA VS, VS,

VS1*, VAX 52 o]&3t a4hs9 AgA %LOE e = glthe
w3k, o) el g R ‘

o=
(3] ¥FH & FF iy L5k 9 lv«l Foz GVC
& YeERdoh

[3£ 2-2] Koopman et al(2014)2] & = £33

(1) HFA s3] 238 T HF7HHA

g | @ T sEEE 0 S 2id
‘ SR
374744 : :
(3) A3% Fol ol gHE FhAY FEel X

B SR

= 4
C 1 asa | @ AFAd maEel ArgEE Uk | L
>z el
S | (5) 20A EaHo] ArAHE FUR A
TIHA | (6) o) F AR
(7) AEA 2] T3H o9 R _
el S0 Szol Tard 9w Ty

9) ol T A=

Z+5  Koopman et al(2014) A 7-%3

6) VSE (7), (8), (99 Fow =4 7M5atH (3), (4), (5), (6)C VS1e Do
3L, ()= VSIxo] #lgdattl. VAX Bl &S & F3o g3 (1), (2), 39 &

om Z4% 5 Ak

_20_

#;rﬁ'! _CI:I_ ]—h -_.fJ]_ T_III_



4) & A EE 53 GVC 54 ¥

Wang et al(2017)& Koopman et al.(2010)3}+= g8 &= A4S 23
st WAlS B GVC o Ax 54 ¥HHs AdAo(zd 2-2).
g 7] AL s Ul AHE g g A, FES S T
AR G GVC, 53 GVC=E ®3lstar, +3¥d 2455 GVC &+
HGVC 5oz FEatdtth oln &3ld 8450 AAks H4o= =
Be 4 ¥ GVC EE5& It FUHHA FEs S S H
T, A des Faldel Slo] AAHA

o] g3te] 2zt GVColAl Sl AUAAS} FHAAG ZH3Herk

& FIP7HR 44 Bl HEN B4 FH(E W)

£ B7I7FR] ML HEM B

' ' ! :
|

=0 28] HEY 33

-

30 At 238 EEN | | 232300 S| .

F|= A EEN 28 23 ST =g

HEA R st a4 =uopial | | Sussb
A0 A I TH A0 HLY AH| G w2 g
g | T AR | | sHiRah)
(Er% GVO) (28 GVC) gy o

(218 2-2] Wang et al(2017)e] A4k -3l
A% Wang et al(2017)

F7RHA =, (2) A3w FEl ol&H = FAC £ = FHot
TE, Q) FE= A% 9 FUEAY Fd, @) =il aHE A
e e f sl RUbAe edler A g dn (DI
2)= Agzkod sigdsta (3 D= R et =3 (2)=
VS, 3)2 VSle= uekd & qlth. Wang et al(2017)2 719 =74
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[ 5-2] & =719 |9 EI71% &=

2005 2015
B o} o}

! i a} 4 P Cgopet [ opaar | 71 [ a} 4 P oot [ opaer | 71
=9 65.69 12.84 9.43 7.74 1.69 12.04 61.26 13.59 14.50 11.58 2.91 10.65
o= 61.30 15.43 12.48 8.29 4.19 10.79 62.76 13.82 13.68 11.75 1.92 9.75
Zps 65.31 13.36 9.31 6.70 2.61 12.03 59.70 14.91 12.73 10.23 2.50 12.66
ord ;= 58.46 26.28 8.90 6.10 2.80 6.35 52.79 3255 8.48 543 3.05 6.18
23 ENC PN 74.16 12.28 592 483 1.03 7.64 64.25 18.12 10.25 7.63 2.63 7.37
B o ggfo} 69.66 852 7.69 6.44 1.25 14.13 65.20 10.39 10.70 9.25 145 13.71
2791 68.03 9.45 8.76 6.93 1.83 13.76 57.63 15.79 12.02 10.17 1.85 14.57
ul 7] o 70.04 12.28 7.96 6.48 1.48 9.72 61.92 15.42 11.04 7.65 3.39 11.62
vgdae 60.96 15.83 7.98 5.76 2.22 15.22 58.69 15.61 12.39 8.62 3.76 13.32
2] A] o} 58.47 9.88 12.81 11.26 155 18.84 49.01 10.85 21.54 19.16 2.38 18.61

e 4109 | 1708 | 2406 | 2041 365 1776 | 4213 | 1361 | 2050 | 2545 | 405 | 1476
of v ERCN R 39.07 3155 12.47 10.66 1.81 16.92 34.58 28.45 20.73 1853 2.19 16.25
27} ERE 21.97 59.03 12.23 10.50 1.73 6.77 19.35 54.49 19.72 17.83 1.89 6.44
Sa=s 29.59 47.48 12.10 10.58 152 10.84 23.62 50.20 17.06 15.24 1.82 9.12

F= 2022 | 1468 | 4578 | 37.05 8.73 1932 | 2467 | 1799 | 3333 | 2441 891 | 2401
SRS 29.29 20.37 29.16 20.45 8.71 21.18 31.38 18.26 34.13 25.56 857 16.22
Eie 18.37 16.49 36.74 29.79 6.95 28.40 20.12 16.02 37.71 30.80 6.91 26.14
o}l o} o vt 17.26 1451 4351 3553 798 2472 14.12 11.42 38.15 29.40 8.75 36.31
AL = 22.34 14.86 26.64 15.43 11.20 36.17 21.07 16.00 34.14 22.12 12.02 28.79
A&y Ao} 18.11 11.59 49.63 30.50 19.13 20.67 14.44 10.36 57.36 3958 17.79 17.84
2= 18.81 12.09 4470 31.36 13.34 24.40 17.64 11.36 46.38 35.22 11.16 24.62

"’7] N ol 2513 | 1411 | 3088 | 2129 | 959 | 2988 | 1779 | 1156 | 4322 | 3423 | 898 | 2743
Abg-tokgtrlol | 46.12 15.10 17.01 13.74 3.27 21.77 38.35 16.30 23.22 19.64 358 22.13
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[¥ 5-3] & 719 FUYH IR 529 A

2005 2015
2 o ol

! i a} 4 P Cgopet [ opaar | 71 [ a} 4 P oot [ opaer | 71
=9 63.83 15.84 9.26 7.86 1.40 11.07 54.52 16.29 14.62 12.71 1.91 14.58
= 56.61 23.30 7.60 6.15 1.45 12.49 43.85 2742 11.97 10.08 1.89 16.77
R e 61.13 17.84 7.78 6.35 1.43 13.26 51.07 15.35 14.43 12.17 2.26 19.14
ofdWE= 49.80 41.70 4.02 3.52 0.51 4.48 39.30 36.77 11.07 10.50 0.57 12.86
e Eage [ 58.26 17.85 8.07 6.55 1.52 15.83 43.29 26.10 10.41 8.97 1.43 20.21
B olgg] o} 60.95 16.37 7.26 6.16 1.10 15.43 53.95 15.64 11.69 9.89 1.80 18.71
22591 63.84 14.46 6.72 525 1.48 14.98 54.52 14.56 10.04 8.31 1.73 20.88
Wl 7] o 75.59 891 5.49 4.40 1.09 10.01 68.48 12.02 7.54 6.09 1.45 11.96
yaze 76.58 9.62 5.03 3.81 1.21 8.77 73.27 8.43 7.94 6.07 1.86 10.36
ERE 29.84 19.56 18.93 15.97 2.96 31.68 29.72 20.43 15.35 12.04 3.30 34.50

u] = 2069 | 3408 | 2271 | 1963 | 308 | 1353 | 2576 | 3240 | 2574 | 2220 | 355 | 1611
ofv 24 19.85 45.72 10.03 8.40 1.63 24.40 16.56 45.07 13.16 11.62 1.4 25.21
27} WA = 7.53 67.75 5.00 4.42 0.58 19.73 12.82 65.34 4.75 3.98 0.77 17.09
N vtok 9.65 78.24 7.64 6.51 1.13 4.47 6.18 75.19 11.88 9.64 2.24 6.74

= 2002 | 2747 | 3089 | 2184 | 905 | 2161 | 1527 | 2446 | 2830 | 1639 | 1191 | 3197
g 14.84 22.37 56.51 46.99 9.52 6.28 11.46 15.56 62.63 52.30 10.33 10.35
El= 7.41 15.15 63.56 54.10 9.47 13.87 7.74 11.40 63.18 52.45 10.72 17.69
o} A o} o vk 4.83 8.43 75.09 63.17 11.92 11.65 3.83 8.13 73.22 60.32 12.90 14.81
A7TEE 30.40 15.35 43.86 23.38 20.49 10.39 18.88 16.30 44.43 27.89 16.53 20.39
QIE= | Al o} 8.27 11.03 59.33 38.20 21.13 21.37 9.72 9.54 53.77 30.92 22.85 26.98
B = 497 9.08 68.94 43.13 25.81 17.01 3.83 413 68.98 47.44 21.54 23.06

_"7] a ol 2271 | 2382 | 2215 | 1365 | 850 | 3133 | 1859 | 3200 | 1826 | 1125 | 701 | 3105
A}-§-t o} 2} 1] of 17.45 8.12 38.10 30.62 7.48 36.33 8.38 BN(E 44.93 34.09 10.84 42.93
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(closeness centrality), AFo] o %A (betweenness centrality), 94 <%
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ol Ath(H-&st, 2011).
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(23 5-1] F¢A WEH=Z w7hd J&g v
Zare] SIAF LS kel meh FAdoR deW agor FYo

=
WheTE w2 AASTYEE e

[ 5-4] $HAA HEAZY F8 FIPHA 52 % AFEA #Hst
2005 20154
AFgAALEF Wgad e FAA L UgAd =
(FFAh) (AH-&-2}) (FFAH) (AH-&-A})
1 = 36841 | EA%Ea | 06811 = 3.8408 | ol~Euo} | 0.6361
2 m] = 3.4048 | FEo} | 0.6766 m] = 3.8095 | EA1HE24 | 0.6343
3| = | 19809 | gEH|o}F | 0.6259 =9 3.3078 | ZFEH]o} | 0.6039
4 e 1.7563 | €2uplol | 06127 | =Z#2~ | 15289 | £=2nlo} | 0.5953
5 T 14827 | HWlEW | 05998 d=r 1.3136 | Ftr.je}l | 0.5863
6 IR 1.4037 | 2%okde} | 05477 [ = Aleb | 1.0189 | E7F& e} | 05775
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Abstract
Measuring GVCs and

global network analysis of

petrochemical industries

Nayoung Ko
Department of Geography
The Graduate School

Seoul National University

This study 1is initiated by the fact that the existing GVC
measurement model focuses on production sharing, not considering
the demand aspect, which also is the main driver of GVC, and that
empirical GVC case studies do not shed much light on inter—-industry
linkages. This study is trying to measure GVC participation of the
petrochemical industry, which has active forward and backward
linkages, and analyze global and local characteristics of its global
network through a new GVC measurement model that includes
demand aspects. The results of the study are summarized as follows:

First, the value chain of the petrochemical industry can be defined
extensively and has experienced growth and change at the global

level. The value chain of the petrochemical industry can reflect the
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active forward and backward linkages. This extended value chain has
been consolidated by petrochemical firms in advanced countries by
vertically integrating with petroleum firms and expanding their
business into general chemical section. Recently, developing countries
and oil-producing countries in the Middle East have actively
participated in the petrochemical industry and are leading the growth.
The global petrochemical industry continued to grow from 2005 to
2015, but it temporarily retreated in 2009 in the wake of the 2008
financial crisis and the growth has slowed since 2011.

Second, GVC participation and its changes vary depending on the
characteristics of each country. Since countries in the early stages of
industrial development have a weak production base, they have a
high level of backward participation in the form of importing foreign
value added. Countries that increase self-sufficiency to overcome high
overseas dependence have shown the decrease of backward
participation. Petrochemical industry is a major export—driven industry
in Europe’s industrial countries and Asian countries which have
grown rapidly since the 1990s, showing high forward and backward
participation. Countries that have secured competitiveness based on
R&D in high value-added industries are characterized by a very high
level of forward participation.

As a result of the 2008 financial crisis, global trade has declined
and the value added included in domestic consumption has increased,
leading to a decrease in backward participation. However, some of the
countries that had high participation in GVC were observed to have
increased participation. In the face of declining global trade, countries
with high forward participation have further strengthened their role
as value-added suppliers, and countries with high backward

participation had difficulty replacing foreign value added to domestic
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value due to their weak production base.

Third, countries participating in the global network of
petrochemical industry, which is being gradually integrated, have
differences in role and influence. Both in forward and backward
linkage networks, the roles as suppliers and users of added value are
clearly distinguished. Furthermore, inter-regional export and imports
have increased globally, while Asia’s increasing importance since the
mid-2000s resulted in the increased proportion of intra-regional trade
in some Asian countries. As a global characteristic of the network,
few countries are supplying the value added for consumption and
export of petrochemical products to the entire network, with the
regional communities of network showing strong local characteristics.
In 2015, the central country of regional communities appeared to be
connected to the entire network through inter-regional trade, and the
use and supply relationship of added value within the community has
diversified.

This study contributes as a case study for reference to qualitative
GVC studies conducted in geography by analyzing the characteristics
and changes of the network from a spatial perspective beyond
measuring economic performance through GVC  participation.
Furthermore, by understanding GVC participation in the petrochemical
industry based on the characteristics of each country, it can be used
for establishing industrial strategies considering the stage of industrial

development, inter—country relations, and GVC participation structure.

keywords : petrochemical industries, GVC analysis, Trade-in-
value-added, GVC participation, global network,
community analysis

Student Number : 2019-25471
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