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2 719 ol A=Az T A s A A dTe BA @
7 AstE s A EU3hes, obrlob A elA B sk
FAAHFA B el A FAE WHE o] ge viEeR g 2rY JAE &
Fol dgo 7 ejMsfol & oS Arlste Atk 53] = Alxde 45 A
AAL] Azggolet BolE Toe AR & Fokrlol 22Y THXAEe] @4
o2 Q& AHARl Y= v vk WIOD (World Input Ouput Database) & &
9 585 243 Baldwin and Gonzalez (2015) ol w2 vl &
S AR 71el @5, T 59 Tactory Asia M FHAE FAskE ¥l
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W 719 ERE a9 2ajAte] B s gE §F s 7YY BHe
Tkl ¥l Aotthe As HAFAh ole H2 dma T opxof A1
oM TS = AAHFA B A F
of Alx 7HAkE A-e 93 AYS HolFa ginh
AAIZ 1996-2009'd =l M B A2 = AAF A A F oF 78% 7}
oA, ml=, 7 o] XSl AP TE A, Wi E = AR 719 e
A T2 Fde oF 65%7F T, WEW & oprlote] AAgHo R Eele =7t
o ddte A2 1T w, d=olAe] A=A TA 9 e A3 wAt
= ofrol FRHE THRAE B4 o R o] ol Fio] 2 Alor HAlth
§48F(2014) = WIODE B8 #4 oA ofAJotelAle] quiiF-So] A F7tsta
om, o] FEoA o] FrpAzE AAlsle HlsE S7leka dtke A
HolFQtk Hur and Lee (Forthcoming) & APECA|Y Z71Exke] o B+
A S7hd A4S ARalFa 9lem, ol ofrlo} A ellx e THAAE 75
1T E - 0] EA -a‘ﬂ‘ﬂﬂ - S74(2013) E7F o] 1990
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3} o] 2] BN A 552 AvE u|, Solddt e e=<l
S7FstaL sltke Abdeltt. (Figure 1)
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(Figure 1> Accumulated Inward FDI of Manufacturing Sector in Korea
Unit: Million USD
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Notes: The data is from Ministry of Trade, Industry and Energy during 1996-2009. Inward FDI
is defined if foreign investors invest at least 100 million won to acquire more than 10%
of firm’s stocks or a foreign company brings long-term loans of at least five years from
foreign parent companies. It is based on the amount of report.

(Figure 2) Accumulated Outward FDI of Manufacturing Sector in Korea
Unit: Million USD
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Notes: The data is from The Export-Import Bank of Korea during 1996-2009. Outward FDI is
defined if a domestic resident invests to acquire more than 10% of foreign firm's stocks
for the purpose of management participation or loans to a foreign firm at least one year.
It is based on the amount of report.
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T2 3 olgA 2R HEAE AWtk Antras (2003) = property right theory
£ Hlgo R slo], EAle] BAESFA Akl FEEAle] #ASTA Tk F8
Tof wpet 71 2 e/ Faldvs RS AWtk Antras and Helpman
(2006) = Antras (2003) o] 25 ggate] 719e] A =7F 9 4ke) o] Aok
T 7 50l 7199 22 3H A 9= vHvke de EXch E3 Antras
and Chor (2013) & 7]& ATl 7IXAE 18-S HEA]A 299 upstreamnessol]
et 71999 27 Fupr 2k ¢ dvke A& Holi 3Uth Yeaple (2006),
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o] 7|3t Bt Il A= o] Foizl TXH 2ol AX= 719 B3l EAysh
AL BAT & Ak MAF /199 FAL ARG HRAA e BYYriE
AL, o5 FA} ool 22 sHAR: B4e] Aoz o FIHE FFed
< AAlStaL Utk
(Table 1) Country distribution of inward FDI in Korean manufacturing
sector during 1996-2009
Number of report (%) Amount of report (%)
Japan 30.0% 19.2%
North America . on Eo
(US and Canada) 26.7% 20.5%
Europe 20.6% 38.8%
Total 77.3% 78.5%

Notes: The figures in the table demonstrate each region’s proportion in total inward FDI. The
data is from Ministry of Trade, Industry and Energy.

(Table 2)& A=Y [ FAE 2T F8 =71 HAFa vk F50]

A5 715E 62.6%, Auad ti¥] 42.7%E 71535t Dd=x7Rlol= A4 8
S EA AN AEE AAekn Y Ao tehdeh 1 9 oplol Z9l
HEY, A%, AwvAo} Sole Fiet 392 FAYL TGt ol 2 g9
g o Stk OWO} Ao FNFd Ay T, g Ax Qs =
o8 EEE ofrlo 7ExAkE wWEA AdE L Yrhe RS BT Ao
o Eshe, dTARREAY AP HAT FAT} ofAlo} FAlow
LAYslE ol et e Hola glom ko opalol FRE JEX|AREe] &

7} Ze Qo] gl Ao BTk ol F Ado] §A3 B selq Fe¥
A
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(Table 2) Country distribution of outward FDI in Korean manufacturing
sector during 1996-2009

Number of report (%) Amount of report (%)
China 62.6% 42.7%
Vietnam 6.9% 6.7%
India 1.6% 3.1%
Indonesia 3.1% 2.8%
Total 74.2% 55. 3%

Notes: The figures in the table demonstrate each country’s proportion in total outward FDI. The
data is from The Export-Import Bank of Korea.

V. AE 2 U

B A7l AHgE Az FARCA Alsehe TIdgTEAleIH T9ETEA
B AHLE 39 o], AAIZRAS 5091 olde] 21 wEde A Ve &
Ao sted vipd AAlEm e APtk @ ek viEd, FAA
FEARE Soll i 719 ARE Fdeta glon, Folun 719l sfe] wajit
of %, el ApgAb o gl Svkel Alslel did JHE EPSn gk o]E B

A ElelA AFAAHTFA AR5 UehlE sfe] Ra|A} Prs} sl 23 Fat
N5 UehlE a9 AAr rE @ AR £ Slvke Aol sl V9%
A B AR = 719de] Al ARET T ele AR vl gl HRE
Algstar sich. B =l 71de] ale] ASjAtel] FAG T HHE Algsta 9
o ot N1 E Al Agehe AT § AR W& 8l o] ASAl] F
A FHE AF Ade] Fab Fol7ldl, FEULBI ARIE AR AT
she i 7ol AR A o2 wawshyldle ool vk uhebd 2H
AR1 ¥l e 1990-2009' St A2 Al R a2 3 FAket 9]
FJAAHFA T2 kst 20009 71ddgzAte] Az e vas) sk

T Bl Ax, 719 2Ae alle] ABAL FAF Feljo] Ak H
F 77%, = AREFe] ARk Hlgel of 22% = BRISIAT. o= AR
ARk Hlgo] iAo R Be A, o=RIAFAE] A 1990dH &

A
W 2Ql Aoz Holth eRHER] A
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of Z7h g AR RS Algeka vk 50% vivte BAd 9] 71de] Aee = 3 A

A AEE & 5 e SRo] SAFTE AR Tl AlxY 719e] AREEE 50% olde®
Hak s ol 2ejab 5 Al ale] m3|Ate] vlFe] 2006-2010 E<F oF 84% = e
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(Table 3) Country distribution of foreign affiliates and foreign parent firms
Foreign manufacturing affiliates Foreign manufacturing parent firms
Top 5 Country Share Top 5 Country Share
China 56.79% Japan 36.24%
us 7.94% us 23.98%
Vietnam 5.78% Germany 9.21%
Indonesia 3.47% France 5.72%
India 3.46% UK 5.33%
Total §hare of top five 7714 Total share of top five 80, 8%
countries countries

Notes: The data is from Survey of Business Activities collected by Statistics Korea in the period
of 2006-2010. In the case of foreign parent firms, if a foreign parent firm has at least
50% of Korean manufacturing firm's capital, we can acquire the country information.

(Table 3)& 7|AZFZA A A2 7199 a9l 2sjAl g a)e] A3|AL 5 7}
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A BANS AWPIR, A AN AR T M=, AL 5 obich 7
7ol W] v ke R #e) s W A9 mod A 42
w9 5o AAE Wgel Frhe AL B & otk B Bl V198
ZAIA et ARAREEA 2 A TAL FAE QA $EAN

£ R fAksTRE A ¢ % ek

(Figure 3) Share of Korean firms owning foreign affiliates sorted by whether
they have foreign parent firms or not

10-12 13-15 16-18 19-23 24-25 26-30 31-33
M The share of Korean firms which have only foreign affiliates

M The share of Korean firms which have both foreign parent firms and foreign affiliates

Notes: The number of X axis represents industry code based on KSIC two-digit level. 10-12
includes Manufacture of Food Product, Beverages, and Tobacco. 13-15 means Textile,
Wearing Apparel, and Tanning and Dressing of Leather. 16-18 represents Wood and of
Products of Wood and Cork, Pulp and Paper, and Printing and Reproduction of Recorded
Media. 19-23 includes Coke and Refined Petroleum Products, Chemicals and Chemical
Products, Pharmaceuticals and Medicinal Chemicals, Rubber and Plastic Products, and
Other Non-metallic Mineral Products. 24-25 means Basic Metal Products and Fabricated
Metal Products. 26-30 represents Electronic Components and Computer, Medical,
Precision and Optical Instruments, Electronic Equipment, Other Machinery and
Equipment, and Motor Vehicles. 31-33 includes Other Transport Equipment, Furniture,
and Other Manufacturing.

(Figure 3)& Zﬂi‘ﬂ ZF AR R afje] BB|A} of ol w2} afj 9] ARAE B
gk 7199 vleS vERd Aotk 26-309 ARl Az 9 B2l ™ e,
71749, 715}71741, Ak Azl 75 ool 2ZEAE gle 7190l a9l 23]
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AHE 7R 719 R 9] ASIALE BAE HIF] B AL AT k. i
2 16189 119l Bl 8 URAlE, A= o] 8 FolAF, 94 2 710
AZGE 9] BAAVE e 7199 A A9 AAE BT Sl

% 5 9ok Thit 16-189 A1 9] ARAE AR MF A} Re AS 8
NG = ek AAA BHS B, s WA} of o] wet als) AHAE O
BeAlol] el QBA o] Gehbd geg B 4 gov], AEE o

gol bt Q&g B9l sbsdieh Ea ds] ANME M BE w4l

(Table 4) Number of firms depending on the status of FDI activities

Year NO FP & NO FA Only FP Only FA FP & FA
2006 3,787 (66%) 373(7%) 1,367 (24%) 149 (3%)
2007 3,325 (65%) 334(7%) 1,269(25%) 142(3%)
2008 3,607 (66%) 359(7%) 1,350(25%) 134(2%)
2009 3,413 (65%) 344(7%) 1,351(26%) 115(2%)
Total 14,132(66%) 1,410(7%) 5,337(25%) 540 (2%)

Notes: All firms are grouped into one of four mutually exclusive FDI categories: NO FP & NO
FA (firms which have not foreign parent firms and foreign affiliates), Only FP (firms
which have only foreign parent firms), Only FA (firms which have only foreign affiliates),
FP & FA(firms which have both foreign parent firms and foreign affiliates). Because we
use FDI categories as dependent variables in year t+1, the last year of FDI statistics is
2009. Numbers in parentheses are the proportion of each category in the total number
of firms in the year.
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(Table ) Mean values of firm characteristics according to each FDI category

NO FP & NO FA Only FP Only FA FP & FA

Size 10. 094 10. 993 11.035 11. 689
Capital intensity 4.319 4.405 4.493 4. 620
R&D intensity 0.016 0.015 0.017 0.016
Labor productivity 5. 540 5. 996 5.873 5. 940
Export dummy 0.503 0. 809 0. 817 0.926
gf;nlffyﬁc affiliate 0.139 0.103 0.358 0.348
Observations 14,132 1,410 5,337 540

Notes: Size is defined as the log of total asset and capital intensity is the log of the ratio of
tangible assets to the employment. Similarly, R&D intensity is the log of (1 + the ratio
of R&D expenditure to the employment). Labor productivity is defined log of the sales
over the employment. Export dummy is a dummy variable that takes one if a firm
exports. In addition, domestic affiliate dummy takes one if a firm has at least one
domestic manufacturing affiliate. To deflate asset and sales, we use the industry-level
deflator from the Bank of the Korea.
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(Table 6) Descriptive statistics

Observations Mean siy?i?;i Minimum Maximum
FP 21,419 0.091 0. 288 0 1
FA 21,419 0.274 0. 446 0 1
Size 21,419 10. 428 1. 304 5.599 18.289
Capital intensity 21,419 4. 376 1. 062 -6. 044 8. 846
R&D intensity 21,419 0.016 0. 045 0 3. 374
Labor productivity 21,419 5. 663 0.802 1.313 9.335
Export dummy 21,419 0.612 0.487 0 1
Domestic affiliate dummy 21,419 0.196 0. 397 0 1

Notes: FP is a dummy variable which takes one if a firm has foreign parent firms. Similarly, if
a firm has foreign affiliates, the value of FA is one. These two variables are dependent
variables in our estimation. Dependent variables and explanatory variables are defined as

the values in year t+1 and year t, respectively.

KA 19 Fel5ZA Rt ol %61194 NE Z}ﬂA}Oil‘%
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& 32 2401 9 AT A0S AAS ANHD A, o) B bl 2
ol FASHE Bjo] ZHIAEe B4S 917 A2A A Rk,
3 ARl AU 52 Sl o /TS LS olgn, waps .
19 59 SRR ) AHE RAT A ek
sls] BEAE gl 1o A9 AR ) ASAL B
e gusel, A9 AF2 A% ol% 2

=
oHF ARS Ao FHE oA, Ul Ao AR
= A

AN Aol AR ale] BEAE Ul B4 SAAL e &
gurhs 54 Aieele] S5 2o veliy, S ALAE BAT 7]



Az 7199 AFAHATA GRS A HATA 2] A $4 157

(Table 7) Main results

Univariate probit Bivariate probit
VARIABLES (1) FP (2) FA (3) FP (4) FA
Size 0.035*** 0. 112*** 0.035*** 0.112***
(0.002) (0.003) (0.002) (0.003)
Capital intensity 0. 034*** -0.039*** -0. 033*** -0. 039***
(0.002) (0. 003) (0. 002) (0.003)
R&D intensity -0.014 0. 249*** -0.016 0. 289***
(0.078) (0.087) (0.078) (0.092)
Labor productivity 0.019*** -0. 006 0.017*** -0. 007
(0..003) (0. 005) (0..003) (0. 005)
Export 0. 064™** 0. 163*** 0. 064*** 0. 163***
(0. 005) (0. 006) (0. 005) (0. 006)
Rho -0. 208***
LR test of Rho = 0 124.9
Industry dummies Yes Yes Yes
Year dummies Yes Yes Yes
Observations 21,419 21,419 21,419

Notes: Coefficient values in all columns are marginal effects. Numbers in parentheses are robust
standard errors. Rho is the correlation between two dependent variables. The result of
LR test confirms the significance of Rho. * Significant at the 10% level, ** Significant at
the 5% level, *** Significant at the 1% level.
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(Table 8 =u] AZJA A} ARE ¥x3tete] duled =287} o|isF Z2Hl& &
43 Azbolek, Tl A Rl Anke ASEH, T AR} EASHE 7]
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& FollE A% AT & vk FHHOR o Zule] WS v uw,
oA BAE Jehle exlaite] AwAS @el 27k 9ol Arur Fojs
AL IR F gtk ol Ul ASAF ARV T FE5ASe] qARAE A
T Hgghe s grigth. webA &l B3Ab of Fof afe] As|Al o Fe] o
ABAE 22 7R BHAA ofslshe Aol A5EE AYa vt &
4 Uth

(Table 8) Main results: including domestic affiliate dummy variable
Univariate probit Bivariate probit
VARIABLES (1) FP (2) FA (3) FP (4) FA

Size 0. 044%** 0.094%** 0. 044*** 0.094***
(0. 002) (0. 003) (0. 002) (0. 003)

Capital intensity -0.034*** -0.037*** -0.033*** -0.037***
(0. 002) (0. 003) (0. 002) (0. 003)

R&D intensity -0.018 -0. 275*** -0.019 -0. 307***
(0. 076) (0. 092) (0. 076) (0. 095)

Labor productivity 0.015*** -0. 003 0.014%** -0. 003
(0. 003) (0. 005) (0. 003) (0. 005)

Export 0.065*** 0.160*** 0. 065*** 0.160***
(0. 005) (0. 006) (0. 005) (0. 006)

Domestic affiliate -0. 074*** 0.123*** -0.072*** 0. 123***
(0. 005) (0. 007) (0. 005) (0.007)

Rho -0.172%**

LR test of Rho = 0 84. 22

Industry dummies Yes Yes Yes

Year dummies Yes Yes Yes

Observations 21,419 21,419 21,419

Notes: Coefficient values in all columns are marginal effects. Numbers in parentheses are robust
standard errors. Rho is the correlation between two dependent variables. The result of
LR test confirms the significance of Rho. * Significant at the 10% level, ** Significant at
the 5% level, *** Significant at the 1% level.
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(Table 9) Robustness: the countries of foreign affiliates

Bivariate probit

Bivariate probit

(2) FA (4) FA
VARIABLES (1) FP East Asia (3) FP Advanced
countries countries
Size 0. 044*** 0. 086*** 0. 044*** 0. 035***
(0.002) (0.003) (0.002) (0.002)
Capital intensity -0.033*** -0.037*** 0. 034*** -0.009***
(0.002) (0.003) (0.002) (0.002)
R&D intensity -0.019 -0.530*** -0.018 0.047*
(0.076) (0.097) (0.076) (0.025)
Labor productivity 0.013*** -0. 004 0.015*** -0. 001
(0.003) (0. 005) (0.003) (0.003)
Export 0. 065*** 0. 147*** 0. 065*** 0. 045***
(0. 005) (0. 006) (0. 005) (0.004)
Domestic affiliate -0.073*** 0.107*** -0, 074*** 0. 038***
(0. 005) (0. 006) (0. 005) (0.003)
-0. 181*** 0. 074***
Rho (-0.213**%) (-0.115"**)
87.63 7.768
LR test of Rho = 0 (123.9) (18.83)
Industry dummies Yes Yes
Year dummies Yes Yes
Observations 21,419 21,419

Notes: East Asia includes Laos, Vietnam, Cambodia, Malaysia, Indonesia, Philippine, India,
and China.
consist of US, Canada, Europe, and Japan. Coefficient values in all columns are

Nepal, Pakistan, Sri Lanka, Taiwan, Hong Kong,

Advanced countries

marginal effects. Numbers in parentheses are robust standard errors. Rho is the
correlation between two dependent variables. The results of LR test confirm the
significance of Rho. In addition, numbers in parentheses from Rho and LR test are the
results of Rho and LR test when we estimate this model without domestic affiliate
variable. * Significant at the 10% level, ** Significant at the 5% level, *** Significant
at the 1% level.
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(Table 10) Robustness: export and non-export industries

Bivariate probit Bivariate probit
VARIABLES (1) FP (2) FA (3) FP (4) FA
Export Export Non-export Non-export
Size 0. 057*** 0.100*** 0. 038*** 0. 092***
(0. 004) (0. 006) (0. 002) (0. 004)
Capital intensity -0. 049*** -0. 048*** -0.025*** -0.033***
(0.005) (0.007) (0.002) (0. 004)
R&D intensity 0. 104* -0. 646*** -0.772%** -0. 051
(0. 055) (0. 176) (0. 160) (0. 107)
Labor productivity 0.026*** -0. 011 0. 003 0. 002
(0. 006) (0. 009) (0. 004) (0. 006)
Export 0.091*** 0.183*** 0. 055*** 0.148***
(0.010) (0.012) (0. 005) (0. 007)
Domestic affiliate -0.123*** 0.176*** -0. 047*** 0.096***
(0.011) (0.012) (0. 006) (0. 008)
Rho 0. 134*** -0.195***
(0. 195**%) (-0. 216***)
21.52 61.55
LR test of Rho = 0 (46. 10) (6. 60)
Industry dummies Yes Yes
Year dummies Yes Yes
Observations 6,783 14, 636

Notes: Coefficient values in all columns are marginal effects. Numbers in parentheses are robust
standard errors. Rho is the correlation between two dependent variables. The results of
LR test confirm the significance of Rho. In addition, numbers in parentheses from Rho
and LR test are the results of Rho and LR test when we estimate this model without
domestic affiliate variable. * Significant at the 10% level, ** Significant at the 5% level,
*** Significant at the 1% level.
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(Table 11) Robustness: firm size subsample

Bivariate probit Bivariate probit
1) FP 2) FA FP 4) FA
VARIABLES La<rg>e firm La<rg>e firm Sni?jll firm Sn<qa>11 firm
Size 0. 066™** 0.079*** 0. 038*** 0. 117***
(0..007) (0.010) (0..003) (0. 005)
Capital intensity -0. 058*** -0. 042*** -0. 027*** -0. 041***
(0.010) (0.011) (0.002) (0.004)
R&D intensity -0. 746** -0.233 0.010 -0. 335**
(0.343) (0. 445) (0.058) (0.092)
Labor productivity 0.019* -0. 010 0.014*** -0.010*
(0.011) (0.014) (0.003) (0. 005)
Export 0.035** 0.176*** 0.063*** 0. 150***
(0.017) (0.019) (0.005) (0. 006)
Domestic affiliate -0. 142*** 0. 226*** -0. 052*** 0. 085***
(0.013) (0.014) (0.006) (0. 008)
Rho -0, 284*** 0. 127%**
(-0. 349**%) (-0. 146***)
72.71 31.70
LR test of Rho = 0 (116.5) (12, 48)
Industry dummies Yes Yes
Year dummies Yes Yes
Observations 3,782 17, 637

Notes: Coefficient values in all columns are marginal effects. Numbers in parentheses are robust
standard errors. Rho is the correlation between two dependent variables. The results of
LR test confirm the significance of Rho. In addition, numbers in parentheses from Rho
and LR test are the results of Rho and LR test when we estimate this model without
domestic affiliate variable. * Significant at the 10% level, ** Significant at the 5% level,
*** Significant at the 1% level.
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(Table 12) Robustness: alternative definition of foreign parent firms and
alternative time difference of dependent variable
Bivariate probit Bivariate probit
3) FP 4) FA
(1) FP (2) FA G S
VARIABLES Dependent Dependent

At least 50%

variable in t+2  variable in t+2

Size 0.026*** 0. 094*** 0.044*** 0.097***
(0.002) (0. 003) (0.002) (0. 004)
Capital intensity -0. 025*** -0.037*** -0.032*** 0. 045***
(0.002) (0.003) (0.003) (0.004)
R&D intensity -0.661*** -0. 280*** -0. 469*** 0. 242%*
(0. 125) (0.093) (0.130) (0.116)
Labor productivity 0.014*** -0. 003 0.011*** -0. 006
(0..003) (0. 005) (0.004) (0. 006)
Export 0. 045™** 0.160*** 0.062*** 0.155%**
(0. 004) (0. 006) (0. 006) (0.007)
Domestic affiliate -0.074*** 0. 123*** -0.076™** 0. 128***
(0. 005) (0.007) (0.007) (0.008)
Rho -0. 276 ** -0, 147***
(-0.323***) (-0.214**)
LR test of Rho = 0 149'4 4%' 07
(193.8) (93. 84)
Industry dummies Yes Yes
Year dummies Yes Yes
Observations 21,419 14,742

Notes: In column (1), we define foreign parent firms if a foreign firm has at least 50% of

Korean manufacturing firm’s capital. In column (3) and (4), we use dependent variables

in year t+2. Coefficient values in all columns are marginal effects. All regressions include

24 2-digit-level industry dummies. Numbers in parentheses are robust standard errors.

Rho is the correlation between two dependent variables. The results of LR test confirm

the significance of Rho. In addition, numbers in parentheses from Rho and LR test are
the results of Rho and LR test when we estimate this model without domestic affiliate
variable. * Significant at the 10% level, ** Significant at the 5% level, *** Significant

at the 1% level.
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Empirical Analysis of the Relationship between
Inward and Outward Foreign Direct Investment

of Manufacturing Firms*

Nyeong Seon Son™* - Jung Hur***

Abstract

This paper conducts empirical analysis of a pattern of inward and outward
foreign direct investment (FDI) of manufacturing firms in the perspective of the
internalization theory. Using data on the Survey of Business Activities provided
by the Statistics Korea, we use bivariate probit model to investigate correlation
between foreign ownership and foreign affiliates. Our results show that there
is substitutability between the two choices. The results suggest that the
purpose of investment of foreign ownership to Korean manufacturing industry
might not be to expand value chain, but to integrate specialized production
stage. Otherwise, domestic firms without foreign ownership want to make
foreign affiliate in order to join global value chain. The contribution of this
paper is that we explain the pattern of inward and outward FDI in Korean
manufacturing industry through the perspective of global value chain by using
firm-level data.
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