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ABSTRACT

This study analyzes how heterogeneous across firms productivity level the
effects of foreign direct investment (FDI) on the productivity of firms in a host
country are. The study uses firm level data over 2000~2009 in South Korea
and takes a quantile regression approach to estimate FDI's heterogeneous
effects on the invested firm ('direct effects’) and other domestic firms in the
industry to which the invested firm belongs (intra—industry spillover effects’).

Major empirical results are as follows, In manufacturing sector, FDI has
positive and statistically significant direct effects on the invested firm, In
addition, the higher the quantiles of firms’ productivity level are, the larger the
positive productivity effects are. FDI also has positive and statistically
significant intra—industry spillover effects on domestic firms in low quantiles of
productivity while it has negative and statistically significant or insignificant
spillover effects on those in high productivity quantiles, In service sector, on
the other hand, Sufficient evidence is not found that FDI has statistically
significant direct effects or intra—industry spillover effects, Taken together, the
study suggests that FDI has heterogeneous effects on the productivity of firms
in host country, depending on the firms' productivity level and sector.
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H S AANA L= AAHEANFDDIS] Faido] AR Qi) -2uatel thgh
FDI= Al31Y 71202 1999~20001d0] A7t 15022 etie 2443 ol daAz &
okA 2009E71A] A7F 1009 ~120E o] WES ) sHA|TE 2010d ©]F 1309Ed
g7kA] Eolual 20120l AR F 1129 163HEE EAsk= 5 T SVAIE 2
0|31 QJtHAppendix Table 9 ZH%).
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T olet Z2 7|E At FHAE R —F&%ﬂw‘q(quantﬂe regression) =%
} A Y Aol &3 Si7IdEe] Al mlA=
4Hg ol met o BA o] A% (heterogeneous) A1 E A5,
TEHP] H9(quantiles)of] whet Z17] o2 AlpgkE 24 5 3l
ﬂ%"] A7 AV R v|Al= BvE E45ke b 1851t
2319] A4 E okt Ak Al 1ol E FDIZF W=Rl71959] AaHdol mixl= &
o] gk 7] AGE ViR ALAFA = 2 At 2ARYES AASHL o] &
tloe] W #of tisf Attt Avgelde A5 AaE AAgT A VAol
= A7 s FEekaL, AR 27 At oS AR

FDI7} Aol mlAe Bike FAF B 7199 AAbdel wiAle= g anel &4
A 719 "ol te 71dEe] Aol miAle ey diEgd o lek(Schoors
and van der Tol[2002], p. 2) ]@EJ—}% QoI ER 7| a2l 7|] 7t A 4
As F4 - FARI 71E T e A=EATIYe] W=lzldel Bis) A
Ao o= AiE Xﬂ/\]ﬁ}.ﬂ Qltt df2loAl= Evenett and Voicu(1999), Schoors
and van der Tol(2002), Conyon et al(2002)0] Z+zt A2 - 7}e] - F=Fol| A =<l
FAZI9e] Aol W79 EY e 29E AXRE sdolds HdsX
(1999), ©]*871(2002), AEE(2003), °lA% - A-5d(2011), H&4(2012) 5ol =<
FA7199] Aibdo] w7 EY wth= AYE AXREL

SIA|RE 0]9F Aty = AFE AAISE AFEE th Javorcik(2004), Aitken and
Harrison(1999) 5= A4 S7HS $5H5E o] 83 B4 L=RIFEA7¢ Y]
WAV Skl W=el71dEeh SAR SR foshA wohar & 4= glon], AL 4
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Bt A2 e=lEe] Aol =2 WElZIgell FARY] Wit 4 vk siAls
AAFc}, ¥, Djankov and Hoekman(2000)S AAMY Z7H8-S £4&¥42 slulg)
Z= =RATIde] W7y AR R FostA A 7Rl =t 2
I AR Sl s BARS - 87H2009)0] Y= AFEATE SR w4
A S7HECl SARCR fFosHA] g K9 A B FAKSE §OF S(-)
o] aHE Zhethe S AXF ofof Hls] o]Al% - HEA(2011)0f wEH 3R
B2 o1& FAHoME Y=AFEATIde] FW7|EY A S7Hee] EAR R
FrolstAl A UEbAIRE, A v (propensity score matching) #4olA= &
_IQI_

1
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< At Wl sEEel BAb i 719 A kel &3t 719ES) Al
) lke

) x)= A 7 mtgadts LRSS 4= 9lthi(Harris and Robinson[2004], p.59). 7Hd
W= 7199 Aol FY A W Em AT At e = IFEAL HlFof whet
FE U=AE 4 - SAske, Atvie Ayt Adolsid, A 7t s ate] A
. Schoors and van der Tol(2002)2 AZH} AAIY o] FDIZF oF(+) 9] A 1
FIE PSS HolFEa Qrt WhH, Javorcik(2004)S THlulF vt EAHoR &
Ot F(+)9] e ZARE A A= $AXCE Fogt 309 e AAY &
olth= A= AAIRTE Harris and Robinson(2004)2 Ak 7+ w1}
g ol A ekt iEls dd 4 givkal A& Rtk SufollAs AElE(2003)0]
oAk SAMCR Fogt H(H)Y we 2Nt At avhs 2y et
AXer {7t +) v =) i AU SARCR [FosHA| fth= A
13t Aes ©(2009)= AR daadrh 24 o4 7Ixte] wet sA% ez
ot 4+ Ee 509 @2 AU FAXLE FolsHA] gt A AR
1174(2006) EAE ol wheh wiavte] By $AA Fo4do] det ekt A8
We]7] ofFekar
AP W s ake] B9 At diks v QT Haskel er al. (2007)2 ()9
A gZarts AAZE WhH, Aitken and Harrison(1999), Djankov and
Hoekman(2000), Harris and Robinson(2004), Javorcik(2004)& At W sgav=
SIS FtAY 2318 ()2 auE BRIsh7|= v IolA= ©¥71(2002)
o dAE}&(2003)0] FAM LR o3t K+ AE AR vHAE, A571(1999) %
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(H)9] aE ZHATE FAR R FoJsHAl= Ytk AYE AR dss 21(2009)
= G anE AT 24 g4 AFH 71Tt wEr $AA ool Eeiitks
AIE, +H7(2006) FARF wEt FHH+) Be 50)9 IS d=te A9E
AR Zet,

olda} o] FDIZ} Aol miAl= Aol tigk 7]&
SR Queh S 7€ e AT HE o83 wiEel FDI7E W=7l
o] A Batol mx|= Ake S8k IAIRE ALY fazo)| miXl= antE FA5k=
gl SAPE ik, ololl wet T AR sie] A= 2918 F(quantile regression)H Y
= &8sl FDIZF W=Rl719e] A faol mlXe e A4Skl Itk Dimelis
and Louri(2002), Girma and Gorg(2005), Yasar and Paul(2007), Békés et al.(2009)
2 242} Tela - g3 By - w7k ZIR1ol diek BAGIA] AV 0] 2 719
A4= FDIQ) A U] AR agadrt atks A3kE AAIRTE T3 Dimelis and
Louri(2002)«= 7|4e] Aibdol mie- WAY 9 & B-Ee; S 42 4 FDI
o I o acke ARE AN

SUolAE 21t S EE010] 71%1S] AP ST} o)A wome] AHEte
Finteraction term)S HAYHPE ZFE HAS Soll P o] Bt B
71GTtolA Y=l FEAL A EEo] 25 A ol FERItE dES WL
o] At= FDIZF AAHY 2kof WA= Jifo| ¥ H7] = =) AR=A 997t
Utk 2y FDIZF A4 R3] wiAl= R avhs 2Askal QA e, A awt
o] Afole i s Wt olsket ol £ IAFeR
‘ﬂ'oﬂ | 2= a3Hfull distributional effects)S EA351=

B A 2SR olgdl FOUE R ot 719 9 5 A U] e %)
of ALY B0l HlAe RIS BANT, o] o) BETNLNE Ve 7T o
Foll e Boke AEHCE?

P 71E e dAE 28| o]2X]
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-
i
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>
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S
He
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ot
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32,
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2 7|1& QoA o837t HaAGFHHL BEAol o (outliers)o] UAU eAFRFe] Firrt AR
EE mEx] oS A oo wztelA ¥hesls BEAEE gtk ¥hd, B3| fnde olof st Ax
“J(robustness)?] 9= o] ch(Koenker and Basettt[1978]).
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I. 248% % Holg

7t A=UTEXS] EFS

NEGEEEE

td=e] 71 09 IS VR UERY, re (0,1)Y o Y, o m—&95(rth
quantile)= Pr[Y;, <¢(V;)]=7 % PrlY, =q¢(V,)]=1-15 T=sh=
¢.(Y;,) 2 ZoEt, td=e] 719 7 SRIFEAZ|AIAE el Hnsa (L=

AFAIG=1, SWIA=0E F,, (Y )l 9= v = = 1 9] 299
o) WE (e 23S 7, 2 yeAL 229 v, 9 F, 9 Z, 2% B9
(rth quantile of Y, conditional on Fj, and Z,) ¢.(Y;|F,,Z,)= 2 Q)3 2o
Koenker and Basett(1978)0] AAlgE ZAFE Ad EL3AH(inear conditional
quantile regression) g7 e 4= Qlt}, A0 Alpof 22 5HdAF 7= A
Gt 290ol Wk kg 4 e vk,

0.V F,y Z,) = B.F + Zy (1)

@ollA 8, R ol g J E3H F8F(pooled quantile regression
estimators)g Al (2)8} o] AYELE Al QoA 1 - = [ -] ok A0 =25 1
o)1, H=25]x] o™ 09 R|3E$Hr(indicator function)?|Tt,

(,.7,) = argmmZE (Y= By — Zo7)r =11V, = B, — Zyv, < 0)) ()

T’IVT i=1t=1

Ay=
o,

ok

A3 AES  Aukete] H|mE ko] 7t OLS(pooled ordinary least
squares), ¥oa1W & (random effects model) & A|AE]l GMM(system generalized
method of moments)< ©]-8&3F B3| HEAS HAMUCE3

s
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A3 A=l whet =AY Aans AT A9, e=elo] A
o] &2 IU7Iol AefF oz Fxjgtof wpeh o2t AEof s =5 AREAY e
Aol s719E T A Ueuhbs AEHE O (selection bias)7F A4 4= Siet, ol=gt
TARE ekl & AollAl= Firpo(2007)7F AJAIRE A3 71 (propensity
score weighting)S ©]-23%F B4 8] E7Hquantile treatment effect: QTE)2 32 &g
o AT AYARE Fh2 LAR, TAL PHL o33} 2k

SlAHEA A LE o] 7] e YR, SARAIY HuHsE FeSdF
A719=1, FW71Yg=02 YellA}, Y= Heaatng o] A4 (outcome variable),
F= A2H%(treatment variable)o|t}, Fofl s F+= AEHs] HEHE X2 U
ERE, X=27} o o ofd 7]%jo] &=IFA|de] 2 SE—L=AfA AR
Z*(propensity score)— Pr(F=1|X=z)2 yepd 4 Qlr} EIF =Rl AY
BHF =12 W79 Y B--(F=0)9] B4 24 Aik(potential outcome)E 2t
7t vz y'=2 yehgd, =58 A3k observed outcome)= Y= Y- F+ Y'-(1— F)
of

Viah Yo rBOE A7) (V). ¢ (V)R Uehliw, =l ERte] uizds 7
— 2913 2] E7Hunconditional 7th quantile treatment effect)= A_ = ¢ (¥")— ¢ (¥")
2 Ao"ch X7t Fod u (Y, Y7t FREE HAEEY(ointly independent)©] 3L
=T AFHFTE 0 < Pr(F=11X=12) <1& W= 7Pgslol|l A ¢, (V7),
(Y A 3 o] e Yehfiolxi A7l AY(identification) H T
(Firpo[2007], pp.263~264).

F .
:E{m ”YSqT(Y)]},
1—-F .

A0 S thaat ek WA QSIEA ARFESE 242 Pr(F, = 11X, )
5 23 (logit) ZPOR F3HcL4 015 EURE 4] (49 22 AFHF 715 (weight)

3 A28 Mol A AN B PR st

4 Al ARe] 17] GHY,) 24 A AU BUT 7] GHE)S ABSAT, AR
A A AREes 1-17] X, )& AMESkETh X, ol malel ke AAel 1—17]
(X, - )& SUAHALA A3 ARga4 )

2 4y
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E 3t & 4 (59 Zo] 75 B8] (weighted quantile regression)of &J3l A 9]
PR A G)olA] 1L = [+ ste] 27| FEEE 1 9% erow

= Fy 1-F,
W= = +—— @
Pr(Et:1|Xi,t—1) 1_Pr(Et:1|Xi,t—1)

— ]\/v

argmin —
0. 8)= 0N B (Vima=a, s B)r=10V,—a= 4, + £, <0))
TTT i=1t=

()

o} e BeMYmBmPL oIATA AFHS 7HEH(propensity score
o FeTro Ry ol Aol Be 7|9o] Ao R Exjsto] et
Upehd 4= 9l AR O (selection bias)E AT 4 QIrks Aol Qlek.56

A, HANYEIHQIE) 4 Bt Hlash] glstel U HFES 71EA

weighting)

W;tvg— ol 43 2] (6)T L& WA e AN average treatment effect: ATE) A 3%
= B3

- argmin WA v

(3, 2)= "B S S W, ¢ (Y —a=a - F,) ©

i=1t=1

OfSIEAE Fo kel W F71919) Aol mlxe whtanke BA5] $lstel

Ro|sl7myS AR A ()T Hol AL A (el At
719 FWIdoR SV, 7, o AHA d7h FW Y A
3 Auigol YFAIEA|Y CuHR(E,) Al 1A= Aol RARA]Y )
S U W4(FS,) S EATHs Holth A (Mol et 4% 4 @4 A

5 ik, o]z =IFEAT #S Thedt 54 7IxRt= 7Y (unconfoundedness)oll JZBEAL 9lo
o, ghoF QJSIEAL YA o] B A oAl g A QAN AAtelAls g A g2 #E E
7hst 719 B4l what F3F v 79 F5oi%l HO(hidden bias)7} o8] E 4= Ut

6 Koenker and Basset(1978)2] RS AWHIEo] o&sl= XX (conditional) 3] HEAQl vk
H, Firpo(2007)2] &2 H|ZZAH (unconditional) B A 2| ETm o], o] Hoiw Hest 27
5 2939 4 AaE 23t
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7192 20099 H FA FrEEAAEF(KSIC)d Azt v
o8 Arladel &3 oA eI, At 717k 2000~09do|t}, A2
7.34370 Z1AEWZ1Y 6.37670, A=AFAIYG 9677H), ABlAaAL 735170 7IU(=
W71 6,5627H, A=AFEA7IY 78970)0] EZFE L o] F BWEE 7Y 47 1074
aekel AE2 EAA ALFCET T=Al8- BT H o] KISVALUEOA ol& 719<]
2000~09 A RS Tl 3 (panel)& THARTE FF- 7192 20019 o] 5o 4
A RAIAL tiidoel] 2FHE Q7] wiel s A= o)< dHlolElrt ASEe] Bt
% 9'd(unbalanced panel)©] H It} oF&| A FEAZFAHKOTRA) 25E 2]
HRAFAY sEFAEe] et vlole (] 370 7Fe BEU)E Algdot =AFA}
CjuRgs Fgdof o] 8 ThAI3E L),

3. AT

FEUSRE =EAMS UEE $99 1909 2P AR5 peradd)
2 AMgYTEs B Qanl, AR, AFTTL, B, Ba, Bl of
Apul.g-o] Shateel A o] el e Azts) ATt

ARsRs o4 B A7) F8 B el AFRAe] 498 gAY ans

FAs7] flsto] xR AEA, of et = IRATIHeR S5 7IYHUA A%

=

7 Azl = dulAlzd(C12)0] A=A o, Aujadolr= 2 o} 3l SA(E39), I35 &
FAMEY, 384, = 2 ARG PAH084), EAUNQ86). AFRIEA] Au2d(@Q87)0] AlLl=
et

8 TR M (total factor productivity)e FEHLR T A= sl on, ol digt duf= #
= 19 MRS
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£ UEhlle g A= AR A|g=1, SW7Id=0E Y o =7
o] 2001~09d Foll "ol AEAR o whel S=IRAr|der S5 A, F
Haeol g2 5 dole 0, &5 olFole & 7o o=dFA s5d=Es
KOTRA®| HloJHE o] &3tk 24 HiA 71 5 2001~09d Apojol] l=IFA7 Y
Ee Flad SurIgeR ek Alle /ISiHh

= AFARe] AR ol A vheayt SR A Ul = RA HgE
7 7 WAl e s s AR AN A SR [ (KSIO) 223
Z R ARIER AR AR WiEdE T TASHL ol WY AFY W W
s o=}l 71 A MiEde R o] A (9)9F o] AHE He Q= lFEAIY
& v Hp(FS)E AT (SE e, A8 f= d=dRAIde .
A, A 99 2ie 2o EAE ARER =R AdEY e T 71
o] o=l A& HIF(E) R T & Akl Al (10)2 Zo] A&
719 miE vIST WH(F92)E IR

o gk R

N
&
o
H
e

m
_|>i

Sl = ZSz‘tf / Z‘Szt 9)
€] €]

F, Szjt = intf : Sz:tf / ZSzt (10)
=¥ =T

Al GRS 0] S G T we) 7)Y B4 WARA 109 S8R ez
Tgh(ipertangi), 1919 FRAAE] AAZ TG perintan), 20109 712 7]1919] £
hist)oh E5A%E] AB(sqhist), 7199) AL W) AHGE(mshare) & APAS
of ZFAT. T, 191 FIPINE FEUSE AT S ArshE Z19E Lad
o Q1F BHGUE, AA - AR D) AT Bast Uk et ojedt 4zt
ol§ 7Hs3tA] got 1 ejAl 71949) 1919 WRu] M E(Iperedu)S APHo] ZH
o ohgel MYusSol Ea5H 23 uEE AALEIHunobserved time—specific
effects)Z BAISP7] §15to] A BulAs(year)S, AT wet HEHA] gk vl E AL

A F 7N (unobserved time—invariant industry—specific effects)S ZEAI5H7| $5}]

9 TelERIFEAEA, - o=jle] Fi7]dTt 42 AAMA(RISs 7t 95 8 5Hog =
7ol vhegst oA Qe FAFY EXENL 10% oS AfdhE AL o=IEA et
olgli, QBRI EAEAHES WS vkl S 30 ool ARIBARI AR AT A o=AE

A9 $EE SHEE S ek
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(Table 1) Variables Used in Analysis

Variables Description

Iperadd natural log of a firm's value added per employee

F dummy variable indicating foreign—invested firm (=1 if foreign—invested firm, =0 otherwise)

FS1 ratio of the sum of foreign—invested firms’ sale to total industry sale

ratio of the sum of foreign—invested firms’ sale, weighted by each firm’s foreign equity ratio,
to total industry sale

FS2

Ipertangi | natural log of a firm’s tangible asset per employee

Iperintan | natural log of a firm’s intangible asset per employee

Iperedu natural log of a firm’'s education expenditure per employee

hist a firm’s age (year) as of 2010 / 100

sqhist square of hist

mshare ratio of a firm’s sale to industry sale X 100

debtratio |ratio of a firm’s total debt to total capital X 100

profsale |ratio of a firm's net income to sale X 100

sind 2 digit KSIC industry dummies

year year dummies

FREZAAEFKSIO) 2448152 ERT A H0)¥l(sind) S EHT} 10

9132 ATHQIEIS FH AR AIHATE) FHRFoI AHAFA A
4] AgEsRA Slo] g FAEMe] AYAsET B Z1ge FApue
detrations} sl e 712 clelprofaole) & 71300 *gfsok@# A we
Agust oaelEA Wt 17]

Al 1919 FoPhAe] 171 A g A —f‘r@*—l‘—ﬂ 6—2%“3# 1 —f‘rﬂi‘iik

ot
)
r{m

10 AR o AARY Sheaa Bl KSIC 24514 thAl Shhea) ARIoiehE] Ealthis s
Bz ERe 49 ARAEAIY B 0)F W % AY uEeE B8 2HS
AW ),
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(Table & AZY W] SFARA7IY3t 719 7 1905 $rHRIeh Awus
So] B AolZ (- AT Aolt, AFATAI] 191F B Hgo] T
71940l vl %741@9& ROpsPl Frhe 22 o 4 ik SR 1919 KA, 191

AT AB, 190 w5 A8, A% Bk, A1 Ehgeel AE 5 A
B AFARA| o] Fr|uct FAROR
Faxo] 93-S AT

ol A F 4 9
K3 AH ol5 W

Lo

rlr

AT
t&‘l"é‘
=
T=

A

et

(Table 2) t—Tests on Difference in Means between Foreign and Domestic Firms in
Manufacturing Sector

Entire sample Foreign firms Domestic firms Difference
Variables Std. err.
Mean | Std. dev. |Mean (A)| Std. dev. |Mean (B)| Std. dev. | (A-B)
lperadd | 17.853 [0.681] 18.069 [0.768] 17.834 [0.669] 0.236™* | (0.013)
Ilpertangi | 18.060 [1.063] 18.192 [1.035] 18.048 [1.064] 0.144** | (0.020)
lperintan | 13.742 [2.578] 14.021 [2.593] 13.718 [2.575] 0.303"* | (0.060)
lperedu 10.337 [1.797] 10.941 [1.777] 10.277 [1.788] 0.664™* | (0.036)
mshare 0.357 [1.529] 0.622 [2.313] 0.329 [1. 423} 0.293*** (0.021)
hist 0.186 [0.114] 0.198 [0.115] 0.185 [0.114] 0.013"* | (0.002)
sqhist 4,765 [6.329] 5,237 [5.897] 4717 (6.369] 0.520™* | (0.085)
tist

Note: * ** and *** indicate statistical significance at 10%, 5%, and 1% level, respectively.
Lt 2=QIEXIe| 2 S0t

) BEt
(Table 3y AZYNH FUATAL] AYEUES 3537 S5kl Syl 3 Q
_]

HEAES gF Aytolr) ()€ 3 OLS(pooled ordinary least squares) =74 2

_a
3
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(Table 3) Direct Effect of FDI in Manufacturing Sector (Mean Regression)

(1) Pooled OLS (2) Random effects (3) System GMM

” 0,123%%* 0,094%** 0,138%**

(0.016) (0.028) (0.026)

et 0.21 1% 0,171%% 0.054%*
pertang (0.007) (0.010) (0.028)

Derintan —0.007*** -0.004 —0.029***

¥ (0.002) (0.002) (0.007)
ered 0.070%+* 0,050+ 0.037*

P (0.003) (0.003) (0.016)
hare 0,033+ 0.047%% 0.039"*
(0.003) (0.008) (0.007)

s 0.245%* 0,525%** —0.594%*
(0.103) 0.177) (0.216)

st ~0.002 ~0.005* 0,012%*

« (0.002) (0.003) (0.004)

. 0.216%*
First lag of lperadd (0.026)
Observations 19,520 19,520 15,475
Hansen (p—value) 0.112
AR(1) (p—value) 0.000
AR(2) (p—value) 0.156

Note: Robust standard errors are in parenthesis. *, **, and *** indicate statistical significance at 10%, 5%, and 1%
level, respectively. All specifications include year dummies and industry dummies (defined at the two digit KSIC
level),

QgL ujT= 7|daTHunobserved firm effects)S 79Kt AoF IR & (random
effects model) 4 AToIT), B 24 BEA FATAIAE] 1919 RAHAL
Fj719del wls) BARCE SOl BE ACE vt

oVl A= 1A} 7]Rls) AV ol W] AL 48 LA
W, o] ZAuTeR SIFIEA} AP T ATl BRI ofg, 9=l
ExaEo] AP0l S T Igdel MejHoR EXTF A AIFASA ul st
Y4 (endogeneous)d 4= UL, ool we} 7 Aol B HO(selection bias)7t LER
T 7] wiFoltt, o= shH, 71 e] AJAR] ’oAd = A7 A autocorrelation)©] 3
He A9 gong olF Wi davt Stk ol He kel S5 190
BRI A7) Fhiperadd, ;)& Ao 718 S&9d 23 (dynamic panel

data model)2 A4S}, Arellano and Bover(1995), Blundell and Bond(1998, 2000)7}
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(Table 4) Propensity Score Estimation Results in Manufacturing Sector

Dependent variable: 7, (1) Without Iperadd; , (2) With Iperadd, ,
Ipertangi, 0.000** 0.000*
net (0.000) (0.000)
Ineri 0.029** 0.027**
perintan; ,
' (0.012) (0.012)
Iperedu, 0.199™ 0.163***
vt (0.017) (0.018)
3.500%** 1,892%*
mshare; ,
(1.013) (0.964)
kkx kkk
debtratio, , | 0.000 0.000
' (0.000) (0.000)
profsdle, —-0.000 —0.002%**
net (0.000) (0.001)
hi 0.668*** 0.634***
ist;
' (0.225) (0.229)
0.444***
Iperadd, .
Pera, e (0.059)
Observations 18,365 17,869
Pseudo R’ 0.068 0.077
Note : Column (1) does not include the first lag of productivity level (iperadd; ,_,) as covariate while column (2)

does. All specifications include year dummies and industry dummies (defined at the two digit KSIC level). *, **

and *** indicate statistical significance at 10%, 5%, and 1% level, respectively. Robust standard errors are in
parenthesis.

AAISE A 2B GMM(system generalized method of moments) 2.2 FA 3T} (Table
39 (3)&o] 4 Al Y=AFAZIFY 11" F7EA7F =71 ol vls) $A
Aom oA &L, 53] =mAFA Hudaee] A= U OLSY dojayt
o) vls] o3| & Ao UETE ®3F Hansen HAS &3 E=4t84 o4l
o HAAol =AI7F fleol EIEA e, 22} 1A Ap(first difference)ol 174
A7V RHAR(D) 0] EASHL 2A] A7 1FHHAR(2))S EASHA] o] EHRIE AT
(Table 4)+= =% FAR] HtAZAIHATE) S F785H7] fIste] WA Lf=AFA 4
G (propensity score)& ZEAl(logit) PR FFT Aot (DB AP
(outcome variable)Ql 1919 F7171219] 17] A Zh(peradd; ;- )& AgHaol| ZF5}A]
o HEolal, (2)E PRt molty A Aike oAl% - dEd0n), dEd
(2012) & Al3idte) Lf=RIFA e 78 At A= visssih 19019 @AM

AL G A, AR, B, A2 50 A7) ghe 2sRIEA] )

QAFRUEXIZE L7 ditdoll nIE 1k 2EH M2y
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(Table 5) Direct Effect of FDI in Manufacturing Sector (Average Treatment Effects)

Model Outcome variable | ATE (standard error) Observations
(1) ATE on productivity level (a) Iperadd;, 0.109™**(0.027) 14,661
(2) ATE on productivity level (b) Iperadd,, 0.055** (0.024) 14,408
(8) ATE on productivity growth Alperadd;, 0.121*%(0.044) 14,408
Note : Row (2) and (3) include the first lag of productivity level (Iperadd; , ) as covariate in propensity score

estimation but row (1) does not. Reported observations indicate the number of observations used in ATE

estimation after observations that either p(z) ( 0.001 or p(z) ) 0.999 were trimmed. * ** and *** indicate

statistical significance at 10%, 5%, and 1% level, respectively. Standard errors are in parenthesis.

gl FAROR Fogt KHHY FFE vA= AR YEyith il ojEd o]
olo|Be] A7] g el et FAHOR GOSAL folsh oS S()e] FaF
n)2)= Aoz yehdth E3k 1015 Horl|e) A7) gho] 42 QZolER|Y

| 2 gEo] A4 FosHA =T

(Table 5)%= (Table 4y°] 9jarelEx HaFas 24 Ane Ega o=lErie)
ATEE ATHa 715 (propensity score weighting)oll &J3l =43t ZAifolct 12 Ax}
HEE (1)~ 3L 1909 7] $2F(lperadd) S AFESHL (3)3)& A71eF &7] A
ol9] 1918 F77HA] WsH Alperadd,; = lperadd;, — lperadd; , )& AFH&3F A o]
ot E=gE (2~@) YRR ARRe =Y Al 19 RO 171 A gk
(lperadd; )& Aol 329t Zolal, ()32 EJSHA| ob2 Zlolet, o] Al 7H4]
RS AR Ay =0RAE 10" PR Y] s 58 SOl AL
2 FOt (e ATES 2= Aoz Uehgth oyt 22 BtslHitA W ATE
4 A T & w, A=de] A=eFEA = FAF i 710l $AReE /o
ok A A NE et & o & Aol

o My wit

[*]

1M 197 FRARE X&) A9 oJAl% - S 201D = =T Ye] 2 gEof FAXL
2 o3 509 IS, Aded 0120041 FAHLE {3t K+ Y vX= AR UE
Wit
12 574 A=Al wle- w2 7eA7E fofEe e WAS] S8l el=elEat A (propensity
Score) A7} 0.0012ct ZHAY 0.9998c & 5i] 52 AR & Aupdse] gk Aejavs
A} =4 Aute] A (robustness)S A5 Y5 AAMEYE el Aejayt =34 Ayt
Oﬂ% A atol7h gisich
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2) gt

(Table 6)<> = QAFEAZ} T4} tht 71949 1919 Frp7kA] o) n*= aats 913
Argorm 343 Aifolh 13 A=QIFEA7192] 1919 F77HA17F 7] ol vlsf &
= 2olA FAMCE fFostA =2 A2 UE

gk 7] FER EAL w2 1912 —ri Q= QIFA}L TinHpe] A7 Atk
Aot} Aol &2 7IHw s AR A AT =7 1 ik AR o 2
Zolt}, (Table 7)-& &9 W& 4 ]T—-’] A7}t FAA SR FoRAIE A ¢
3 £9 7F 374 (interquantile regression)S 3+ Axtelct 0.30-EH<}t 0.70-EH
b Q= RIFA Husgs A0 Zpol7t FAX R foldhE & 4 Qlth

(Table 6) Direct Effect of FDI in Manufacturing Sector (Quantile Regression)

0.15 quantile 0.30 quantile 0.50 quantile 0.70 quantile 0.85 quantile

r 0.065%** 0.109*** 0.140*** 0.155%** 0.176™**
(0.020) (0.014) (0.013) (0.017) (0.017)

Inertandi 0.200*** 0.217%** 0.227*** 0.229*** 0.223%**
pertang (0.009) (0.008) (0.006) (0.006) (0.007)
Inerintan —0.009*** —0.006™** —0.004*** —0.004** —-0.001
g (0.002) (0.002) (0.001) (0.002) (0.002)
0.061*** 0.056*** 0.057*** 0.064*** 0.071%**

Iperedu

(0.003) (0.003) (0.002) (0.003) (0.003)

mshare 0.029*** 0.033*** 0.034*** 0.032%** 0.038***
(0.003) (0.003) (0.003) (0.005) (0.007)

hist 0.946™** 0.318%** 0.089 -0.174 —0.607***
(0.196) (0.100) (0.106) (0.124) (0.164)

sahist —0.012%** —0.002 0.000 0.004* 0.009***

¢ (0.004) (0.002) (0.002) (0.002) (0.003)
Observations 19,520 19,520 19,520 19,520 19,520

Note: Bootstrap standard errors (400 resamples) are in parenthesis. *, ** and *** indicate statistical significance at

WO%, 5%, and

1% level, respectively. All specifications include year dummies and industry dummies (defined at
the two digit KSIC level),

13 EARFolA 7]&gt vl o] H-Hﬁ:HHMO A
estimators)& o &-gct Ftol= o]
52 PAFHe R uEs ZH -

B3] A% (pooled quantile regression
Z 7|9A Y unobserved firm effects) W FEH40] A7) 2k
54 JHH e8] (static or dynamic panel quantile regression)=

P AX AAEL o (Koenker[2004]; Galvao[2011] ), WE/A 471 @ B4 gja} 7|7to)
A=A X](consistent estimate)E P2 4 9= EA\(incidental parameters

Fe Agols
problem)”7} A& &1 A tHWooldridge[2010], p.460).

2 oyl 7

Sl A=

7ol

olziz vhel B4 oiAF ZIRHI0W)e] AL W ebel g HeIslAmg S o814 o A )
B =g olgct

QU= UEXITE ZL7|H2

Aol 01X 20k 293 E2Y
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(Table 7) Difference in the Estimated Coefficient on Foreign Dummy between 0.30 and
0.70 Quantiles in Manufacturing Sector

Observations Coefficient on # Standard error 0.70 Pseudo R? 0.30 Pseudo R?

19,520 0.046* 0.018 0.193 0.152

Note: *, ** and *** indicate statistical significance at 10%, 5%, and 1% level, respectively.

(Table 8) Direct Effect of FDI in Manufacturing Sector (Quantile Treatment Effects)

0.15 quantile | 0.30 quantile | 0.50 quantile | 0.70 guantile | 0.85 guantile | Observations
0.034 0.043 0.070** 0.097*** 0.097***
(1) QTE (a) (0.033) (0.031) (0.033) (0.032) (0.035) 14.408
0.082*** 0.095*** 0.123*** 0.138*** 0.160***
@) QrE () (0.031) (0.028) (0.030) (0.032) (0.034) 14,661
Note : Outcome variable is productivity level (Iperadd,). QTE (b) includes the first lag of productivity level
(Iperadd; , ) as covariate in propensity score estimation but QTE (a) does not. Reported observations

indicate the number of observations used in ATE estimation after observations that either p(z) { 0.001 or
plz) » 0999 were trimmed. * ** and *** indicate statistical significance at 10%, 5%, and 1% level,
respectively, Standard errors are in parenthesis,

(Table 8)2 (Table 4)9] =14 AFH T 4 AHE Bz 5UFAe] &
HABIHQTE)E &8+ 71 (propensity score weighting)ol] | =43 At
ojch 1 4 Avb= ZHBTEA Aol AR fARI & HE 90l
QTE7} SAACR fofet F(H)Q g 7M. &2 EHYLsS QTEZF At o]
99 9 SR an 4 2RRY =R A Aavs o] w2 7l
Az dars Aol 28 WE o S Zolth ol A ol Hdid &2 7Y

TollA =AFAL A 0] w2 A o] FEXItE 2sst - 3132011

14 ATE 374 Ao} o] A=RIFEAL AJFa=(propensity score) 4217} 0,001 Th 27 0,999 =t}
Z ASAEL AApela Aans e, AA9E Gefel= 24 Aol dAor o7t
AL,

15 ATE 574 At go] a5 A S7ke(growth) 2 3 QTE 485 A48 = & 3ok sHA
Tk o] A QTEE AAMd 22(evel)0] 52 E919F Fe 1919 A F7He(growth) Zpo|7} ok
2t A F7FE(growth)o] 22 B919F W2 £919] WA F7HS(growth) 2telE YERHA Hch
ol A Elevel ol whE =IERLS] A A} 2folE FAsH = 7 Ao BAEA | v
Z ou7t A gom, AAlR AnHSE A F7RER A4S QTESE 4T A 287 &
()9 2 280 AR 29] holl YA sfgio] WARRAE gro} o] Y82 Eol E35hA] Qholet.
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2

oy

T ?:l
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N

F 74]4

OLS, (2) - ()
OH A|2EH GMME 0]-8-3)
A7} AL

SOl OF(+) EE

oo 0]
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Yy o=

21}

N WIF(FS2)=

BERE

(Table 9) Spillover Effects of FDI in Manufacturing Sector (Mean Regression)

ol

1Y HE WEE ()~ He AFARAIY i v
(FS)E, @)~6)Fe A87hs 32471 e
SESTE EREE
FHA. % olelol
Folspl ozt cErka @ 4 Qg Z, S1FIEA

)9 A1 W TFEE 2

AL (1) - (4)
Ao, (3) - (62 FAd
=2} wj2o) v

a1 317] ol et

With £51 With £52
(1) Pooled | (2) Random | (3)System | (4) Pooled | (5) Random | (6)System
OLS effects GMM OLS effects GMM
0.215 0.407** 0.043
51 (0.189) 0194 | (0232
-0.124 0.082 —0.259
e (0.234) 0253 | (0272)
) 0.203*** 0.167*** 0.050* 0.203*** 0.167*** 0.049*
lpertangi
(0.007) (0.010) (0.028) (0.007) (0.010) (0.028)
Iperintan —0.007*** —-0.003 —0.027** —0.007*** —-0.003 —0.027***
(0.002) (0.002) (0.007) (0.002) (0.002) (0.007)
Iperedu 0.068*** 0.049*** 0.031* 0.068*** 0.049*** 0.031*
(0.003) (0.003) (0.016) (0.003) (0.003) (0.016)
mshare 0.032*** 0.044*** 0.037*** 0.032%** 0.044*** 0.037***
(0.003) (0.008) (0.008) (0.003) (0.008) (0.008)
hist 0.239** 0.460*** -0.518** 0.239** 0.459*** —0.517**
(0.103) (0.170) (0.224) (0.103) (0.170) (0.224)
sqhist —-0.001 -0.004 0.011%* —0.001 —-0.004 0.01 1%
(0.002) (0.003) (0.004) (0.002) (0.003) (0.004)
*okok *okok
First lag of Iperadd 0(5327) 06%;;7)
Observations 17,806 17,806 14,097 17,806 17,806 14,097
Hansen (p—value) 0.099 0.101
AR(1) (p—value) 0.000 0.000
AR(2) (p—value) 0.128 0.129
Note: Robust standard errors are in parenthesis. *, **, and *** indicate statistical significance at 10%, 5%, and 1%

level, respectively. All specifications include year dummies and industry dummies (defined at the two digit KSIC
level).
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2 ==gut
(Table 10> Al U WALA wlZadto] tjat B3] 784 Atolth Panel A=
ks g%owzxm A mEd H|F HE(FSHE o8t e BEd4E F619
=4 Ao urqwq 0.15— Tﬁ 4 0.30— &A=

3% 23 Panel A%} 5415 o = e vel9E Fel 2R A
0.15) EHAAE BAHOE B0 HSl 42, HE AL S0
F1A0), Bl 0.85-RlolME 10% SZolA BAHOR Folgt &9 e

SN = O o
fr o rlo

&

N

9L KSIC 27814 247H AL 57 Al T2 A e] BaltiE
F(F 2871 F)oll whet 147 (PP ez E5168) 4 W = AFA| vy
HE W 9 AR ouReE %“é’é& T A W sanE SR e d5e
2 o7} ¢ th(Table 11).

ool B4 AnE TS th3a Atk AR, =IRAE Y A HellA A
Ago] 3 7wl e BARCR o7 () saanE, o] w2 7Y
oM FARCE FstAY FstA] g2 () A sEETE A=t =

e
>

ﬂH

A, BRAARANN FAHOR fOF F(+) Ei (9] WFEA} HAHA
© R RO A E919] 7Rl A LeRd S()9] SiFaue} e A 29
of 71N veRd k(9] SHEEIE A8 Auel 5 gl Aol ARl
34 Al el A oo fARM NT 4 e ol

16 SAREOI, 49 D /EABOD, BA L FIAEO), A4 W BA06), A% L HBAEOD),
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(13), AW, 253005), 7EHAELAE) O R BRIt
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(Table 10) Spillovers of FDI in Manufacturing Sector (Quantile Regression)

Panel A, With Simple Foreign—invested Firms’ Sale Ratio (#S1)

0.15 quantile 0.30 quantile 0.50 quantile 0.70 quantile 0.85 quantile

sl 0.719%* 0.295* 0.183 0.020 —0.231
(0.244) (0.177) (0.180) (0.187) (0.251)

Inertanci 0.201%** 0.212%** 0.221%** 0.218*** 0.214**
pertang (0.009) (0.007) (0.005) (0.006) (0.007)
Inerintan —0.009*** —0.005%** —0.004** —0.004** —-0.000
pe (0.002) (0.002) (0.002) (0.002) (0.002)
Ineredu 0.061%** 0.054*** 0.055%** 0.062*** 0.068***
peredt (0.003) (0.003) (0.002) (0.003) (0.004)
mshare 0.027** 0.033*** 0.032%** 0.034*** 0.040***
o (0.003) (0.003) (0.003) (0.006) (0.008)

hist 0.926*** 0.299*** 0.085 —0.154 —0.611%*
(0.196) (0.098) (0.112) (0.130) (0.184)

sahist —0.012%** —-0.002 0.001 0.004* 0.010***
® (0.004) (0.002) (0.002) (0.002) (0.003)
Observations 17,806 17,806 17,806 17,806 17,806

Panel B. With Weighted Foreign—invested Firms’ Sale Ratio (#52)
0.15 quantile 0.30 quantile 0.50 quantile 0.70 quantile 0.85 quantile

S 0.660** 0.024 —0.141 -0.338 -0.506*
(0.298) (0.221) (0.219) (0.210) (0.304)

Inertanci 0.199*** 0.212%** 0,221%** 0.218*** 0.214**
pertang (0.009) (0.007) (0.005) (0.006) (0.007)
Inerintan —0.009*** —0.005%** —0.004*** —0.004** —-0.001
pe (0.002) (0.002) (0.001) (0.002) (0.003)
Ineredu 0.061*** 0.054*** 0.055*** 0.062*** 0.069***
peredt (0.003) (0.003) (0.002) (0.003) (0.004)
mshare 0.027*** 0.033*** 0.033*** 0.034*** 0.041%**
o (0.003) (0.003) (0.003) (0.005) (0.008)

hist 0.926*** 0.301%** 0.109 -0.137 —0.635%**
(0.189) (0.098) (0.110) (0.130) (0.187)

sahist —0.012%* —-0.002 0.001 0.004* 0.011%**
® (0.004) (0.002) (0.002) (0.002) (0.003)
Observations 17,806 17,806 17,806 17,806 17,806

* kx

Note: Bootstrap standard errors (400 resamples) are in parenthesis. *, **, and *** indicate statistical significance at
10%, 5%, and 1% level, respectively. All specifications include year dummies and industry dummies (defined at
the two digit KSIC level).
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(Table 11) Spillover Effects of FDI in Manufacturing Sector (Based on BOK’s Industrial
Classification)

Pooled | Random | System 0.15 0.30 0.50 0.70 0.85
OLS effects GMM quantile | quantile | quantile | quantle | quantile

0.192 0.400* 0.099 | 0.745™* | 0.288 0.088 -0.017 | -0.085
(0.222) (0.218) (0.234) (0.282) (0.217) (0.208) (0.220) (0.276)

0.187 0.416 —-0.028 0.728* 0.005 -0.202 | -0.313 | -0.187
(0.297) (0.314) (0.333) (0.376) (0.298) (0.272) (0.299) (0.387)

Observations | 17,810 17,810 14,100 17,810 17,810 17,810 17,810 17,810

Note: Standard errors are in parenthesis. *, ** and *** indicate statistical significance at 10%, 5%, and 1% level,

respectively. All specifications include Ipertangi, lperintan, lperedu, mshare, hist, sqhist, year dummies
and industry dummies. FS1, FS2 and industry dummies have been calculated based on the Bank of
Korea's industrial classification. System GMM model includes the first lag of Iperadd.

Fs1

FS2

2. NEjAY 24 23

7 H4 54

(Table 12)% Au12% We) ojatelet| 2t 78]
5ol HRol Aolg (-HHT Aolr), HFHFE 3
Aot BAROE RO AT, 198 BIAE SAROE ol Holt
A=A e,

o T
M
flo
-\.2 _4
T
FE
>4
3
o2
)
4
=

(Table 12) t—Tests on Difference in Means between Foreign and Domestic Firms in
Service Sector

Entire sample Foreign firms Domestic firms Difference
Mean | Std. dev. [Mean (A)| Std. dev. |Mean (B)| Std. dev, | (A-B)
Ilperadd 18.244 [1.103] 18.275 [0.961] 18.242 [1.111] 0.032 (0.057)
Ipertangi 17.863 [2.073] 17.863 [2.040] 17.595 [2.074] 0.268** (0.110)
Iperintan 13.836 [2.757] 14,217 [2.748] 13.813 [2.756] 0.404** (0.179)

Iperedu 10.765 [1.995] 11.573 [1.726] 10.714 [2.000] 0.859*** (0.111)

Variables

mshare 0.566 | [2.631] 0.809 | [2.865] 0.541 [2.604] 0.268** (0.041)

hist 0.158 | [0.116] 0.151 [0.086] 0.158 | [0.119] 0.007*** (0.002)

sqhist 3.847 (6.368] 3.031 [3.773] 3.920 [6.545] 0.889*** (0.095)
Note: *, ** and *** indicate statistical significance at 10%, 5%, and 1% level, respectively.
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(Table 13)-& AH]A(oA 9] &)= QIEA O] A1 A uto]| theh Hat 3] HEA] Aifolot,
HE oA A=RIRAY BulHR] ATt FH+)Q) e 2N SAHCRE &
o] kol

(Table 14)+= QA= RIFAS] Bt A 2| AIHATE)E 5457 flste] WA f=1FA; A
Frl4(propensity score)E =Al(logit) RP T FHI Ajolry, (NG A
(outcome variable)§l 1319 F7F7Fx19] 17] A Fhperadd; ,_ )& AgHE0) EZSHA]
U2 mgoli, (29 ESIFE myot), 1919 FFAME - wsH] A&, AERE, o

[e]
Fu 1=}
2, 1915 B S0l 7] ke AT ol AT o) e 2R, 1918

(Table 13) Direct Effect of FDI in Service Sector (Mean Regression)

(1) Pooled OLS (2) Random effects (3) System GMM

» 0.067 0.045 0.029
(0.050) (0.074) (0.065)

R 0.150%* 0.119%* 0.116*
pertangt (0.012) (0.020) (0.048)
Derinan ~0.009 -0.002 -0.024
perman (0.008) (0.008) 0.018)

— 0106+ 0.082%** 0.084**

P (0.008) (0.011) (0.023)
hare 0,017+ 0.023** 0015
(0.005) (0.009) (0.010)

et ~0.351 -0.361 ~0.810*
(0.263) (0.445) (0.385)

st 0.002 0.003 0.007*

K (0.003) (0.005) (0.004)

. 0.244%%*
First lag of Iperadd 0.074)
Observations 3,275 3,275 2,265
Hansen (p—value) 0.684
AR(1) (p—value) 0.001
AR(2) (p—value) 0.268

Note: Robust standard errors are in parenthesis, *, **

. and *** indicate statistical significance at the 10%, 5%, and

1% level, respectively. All specifications include year dummies and industry dummies (defined at the two digit

KSIC level).
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(Table 14) Propensity Score Estimation Results in Service Sector

Dependent variable: 7, (1) Without Iperadd; , (2) With Iperadd, ,
Ipertangi -0.131™ -0.165**
vt (0.053) (0.057)
Iperintan, 0.049 0.038
vt (0.030) (0.031)
Iperedu 0.116%** 0.117%*
vt (0.042) (0.044)
0.009 0.008
mshare; ,
(0.016) (0.016)
— ** _ K%
debtratio, , | 0.001 0.001
' (0.000) (0.000)
rofsale, —0.000 —0.000
vt (0.000) (0.000)
his,, 0.532 0.607
et (0.499) (0.506)
0.128
Iperadd, .
Pera, e (0.093)
Observations 2,968 2,774
Pseudo R’ 0.102 0.110
Note : Column (1) does not include the first lag of productivity level (iperadd; ,_,) as covariate while column (2)

does. All specifications include year dummies and industry dummies (defined at the two digit KSIC level). *

and *** indicate statistical significance at 10%, 5%, and 1% level, respectively. Robust standard errors are
in parenthesis.

WSH] A& 7] gt ol FARORE foJobA oxF thEThaL & 4= GiSit 3k 1
NG FFAA} BARl&e] 7] k2 Alxdm g2l 1 gro] 2S4S =IFEA|
ol d gHEo| %ﬂl?—ﬂii oot =2 AoR Uehgth 7 mj&d iy $ololE A
7] 3 FAAG= SARCRE F5HA] 2 ()9 FheE UERTh

(Table 15)+= <Tab1e 14) 9] Q=RITA g =4 dakE BEURE =1FAe]
Bt A AIHATE) S A& 716 (propensity score weighting)oll &Jsf| g3 2
Felel, dA| FAHCR [oJgt autrt ERIEA] Aoteh o] Harsl 2 HotA e
a1 24 A3E TP &, AuagelAs ERIEATE FAHeR fog AH
A A BE 2t s ol BAIRCRE fogt (e muprt Ejld

17190 A AR SAAE ALY )] ol B o) 0ol A,
3 21 11)olH QIRE Beh o] oS - ARAONAL AR ol el AR
EAHOR olgt S(-)9 grom UehdthAR ARz M BAROE Foat o+)e] grom
LhEpgeh).
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(Table 15) Direct Effect of FDI in Service Sector (Average Treatment Effects)

Model Outcome variable | ATE (standard error) Observations
(1) ATE on productivity level (a) Iperadd,, 0.011 (0.084) 1,919
(2) ATE on productivity level (b) Iperadd,, 0.009 (0.079) 1,774
(3) ATE on productivity growth Alperadd,, —0.124 (0.129) 1,236
Note : Row (2) and (3) include the first lag of productivity level (Iperadd, , ,) as covariate in propensity score

estimation but row (1) does not. Repored observations mdlca the number of observations used in ATE
estimation after observations that either p(z) ¢ 0.001 or p(z) ) 0.999 were trimmed. * ** and *** indicate
statistical significance at 10%, 5%, and 1% Ieve\ respect\vel\/ Standard errors are in paren thesis.

Alzddhe =]l Aol

2 2xsut

(Table 16y AH]A(OA9] =RIEA7F B4}t 7199 119 F7H7HA o] ] 4]
© 30E EREHRg o 4% Ao}, Q= RAl HuHs] FHA ST BE
oA FHY S ZA, 0.70- o] EHeM= BAA el
0.30—&919] 475 1% =, 0.15—8%] % 0.50—&9]9] F474= 10% S0l
A FARCE FoRlt SEAIRE (Table 17)oflA Hizo] W& £919F =2 &9 1t 3
AL ZJol7t FAR SR FoJetRl= ¢kt EZE (Table 14) 9] =152 A3
4 ATE EYE SIEAte LAY atkQTE)E 8% AXKTable 18), &
E210lA QTEZE K9] 3 A9 AR [FoletA]= gkt ool Hat
Sl 9 B9, B Ryt @ 2ol ayt 24 AnE T & o, A8ad
A= 71959 A el BARe] =R AT B4 g 71dell EAd R
Frofgt arE Zterhal s ol it

N

L2 o >

Lt I=QIEXIel MY L ditd mE&nt

) HEsot

(Table 19)+= AB|2FoNA Y] =2l FALe] A W A whga ol thgh B+t3]
A oo}, ®o] wet =AY ME HS H(FS1, FS2)9 47
F7F G+ Be 2009 @S 2ARE AR SR FoJsAl= wstth

QIZEOIEXIZ} ZL7|E el MAtMo| 0|2 1k 228 2

25



26

(Table 16) Direct Effect of FDI in Service Sector (Quantile Regression)

0.15 quantile 0.30 quantile 0.50 quantile 0.70 quantile 0.85 quantile
Joreign 0.096* 0.125%** 0.064* 0.066 0.027
9 (0.051) (0.044) (0.036) (0.066) (0.070)
Ipertandi 0.121%** 0.135*** 0.138*** 0.150*** 0.158***
pertang (0.014) (0.013) (0.011) (0.013) (0.013)
Ierintan —-0.009 —-0.009 —-0.001 0.006 0.008
permtan (0.008) (0.006) (0.006) (0.006) (0.008)
0.082*** 0.080*** 0.075*** 0.085"** 0.091***
Iperedu
(0.011) (0.008) (0.008) (0.008) (0.010)
0.017** 0.023*** 0.028*** 0.026™** 0.017*
mshare
(0.007) (0.007) (0.006) (0.006) (0.009)
hist 0.880*** 0.146 —-0.280 —0.786™** —0.768**
(0.290) (0.246) (0.208) (0.241) (0.361)
sahvist —0.007** —-0.001 0.002 0.004 —-0.000
« (0.004) (0.003) (0.002) (0.003) (0.004)
Observations 3,275 3,275 3,275 3,275 3,275

Note: Bootstrap standard errors (400 resamples) are in parenthesis. *,

* Kk

~and *** indicate statistical significance at

10%, 5%, and 1% level, respectively. All specifications include year dummies and industry dummies (defined at
the two digit KSIC level).

(Table 17) Difference in the Coefficient on Foreign Dummy across Quantiles in

Service Sector

0.500~0.30q | 0.709~0.30q | 0.850~0.30g | 0.50g~0.15q | 0.709~0.15q | 0.859~0.15q
I —-0.061 -0.058 -0.097 -0.032 —-0.029 —0.069
(0.037) (0.064) (0.079) (0.056) (0.083) (0.079)
Observations 3,275 3,275 3,275 3,275 3,275 3,275
Note: *, ** and ** indicate statistical significance at 10%, 5%, and 1% level, respectively.
(Table 18) Direct Effect of FDI in Service Sector (Quantile Treatment Effects)
0.15 guantile | 0.30 quantile | 0.50 quantile | 0.70 quantile | 0.85 quantile | Observations
0.056 0.068 0.077 0.182 0.081
(1 QTE @) (5900) (0.134) (0.131) (0.231) (0.203) 1.774
0.023 0.019 0.022 0.138 0.034
2 QTE ol (507 (0.135) 0.119) (0.258) (0.229) 1919

Note : Outcome variable is productivity level (Iperadd,). QTE (b) includes the first lag of productivity level
(Iperadd; , ;) as covariate in propensity score estimation but QTE (a) does not. Reported observations
indicate the number of observations used in ATE estimation after observations that either p(z){ 0.001 or
plz) ) 0999 were trimmed. * ** and ** indicate statistical significance at 10%, 5%, and 1% level,
respectively, Standard errors are in parenthesis,
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(Table 19) Spillover Effects of FDI in Service Sector (Mean Regression)

With £S1 With £52
(1) Pooled | (2)Random | (3)System (4) Pooled | (5)Random | (6)System
OLS effects GMM OLS effects GMM
-0.856* —0.431 -0.358
7 . ) )

o (0.467) (0.433) (0.786)

0.417 -0.291 0.112
7 ) ) )

o (0.726) (0.740) (1.068)
Ipertandi 0.152%** 0.121%* 0.099* 0.153%** 0.121%** 0.106**
pertang (0.012) (0.021) (0.050) (0.012) (0.021) (0.050)
. ~0,010 0,001 -0.024 -0.010 0,001 ~0.025
P (0.006) (0.008) (0.021) (0.006) (0.008) (0.021)
Iveredu 0.102%** 0.080*** 0.092%** 0.102%** 0.080*** 0.087***

s (0.008) (0.011) (0.021) (0.008) (0.011) (0.023)
mshare 0.017%** 0.023** 0.012 0.017%** 0.023** 0.017*
(0.006) (0.010) (0.011) (0.006) (0.010) (0.010)

- -0.357 ~0.371 -0.805* -0.333 -0.361 0818
(0.271) (0.455) (0.433) (0.271) (0.456) (0.404)
sahist 0.002 0.003 0.007* 0.002 0.003 0.007

¢ (0.003) (0.005) (0.004) (0.003) (0.005) (0.004)

First lag of 0.259*** 0.255%**
Iperadd (0.080) (0.080)
Observations 3,053 3,053 2,118 3,053 3,053 2,118
Hansen test 0.563 0.658
AR(1) 0.001 0.001
AR(2) 0.224 0.231

Note: Robust standard errors are in parenthesis. *, **, and *** indicate statistical significance at 10%, 5%, and 1%

level, respectively. All specifications include year dummies and industry dummies (defined at the two digit KSIC
level).

2) 2Xxst

(Table 2002 AFY W A4H JJ;EJM] et 918 Aol A W
Q= RIEAL =l HF W] FHAE o' Hp(FS1 B FS2)5 A=A
9ol et FH+) EBe 200 W= Z&Xl?_h st SAACE FosHA] Tt

h-23 AR AR FAHEF@87N ol wt ARl 671 Fm (Y
2 s Ak W A=RIREATIY miE vs wg 9 4k HupHaE A
FAsle Ak dAom Zfo)7h glItH(Table 21)

18 =am(19), S48 9 5H120), 2521, A H B=522), FEAt  ARIANA24), 1S H 2A
(26)0=2 3
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(Table 20) Spillovers of FDI in Service Sector (Quantile Regression)

Panel A, With Simple Foreign—invested Firms’ Sale Ratio (#S1)

0.15 quantile 0.30 quantile 0.50 quantile 0.70 quantile 0.85 quantile
sl —0.306 —0.782* —1.083** -0.902* —0.774
(0.522) (0.415) (0.500) (0.493) (0.700)
Inertanai 0.125%** 0.139%** 0.145%** 0.156™** 0.165%**
pertang (0.015) (0.012) (0.011) (0.013) (0.014)
Derintan -0.012 -0.010 ~0.003 0003 0.008
pe (0.008) (0.007) (0.005) (0.006) (0.008)
Ineredu 0.078*** 0.078*** 0.073*** 0.085%** 0.085%**
peredt (0.011) (0.008) (0.008) (0.008) (0.009)
mshare 0.013 0.026™** 0.029*** 0.024*** 0.020**
o (0.010) (0.008) (0.005) (0.006) (0.009)
hist 0.833*** 0.176 -0.171 —0.841%** —0.819**
(0.293) (0.245) (0.193) (0.239) (0.375)
sahist -0.007* —0.002 0.001 0.005* 0.000
¢ (0.004) (0.003) (0.002) (0.003) (0.004)
Observations 3,053 3,053 3,053 3,053 (0.321)
Panel B. With Weighted Foreign—invested Firms’ Sale Ratio (#52)
0.15 quantile 0.30 guantile 0.50 quantile 0.70 quantile 0.85 quantile
P52 0.693 -0.215 -0.322 0.453 0.199
(0.856) (0.739) (0.688) (0.733) (1.107)
Inertanai 0.123** 0.139*** 0.142%** 0.155*** 0.167***
pertang (0.015) (0.014) (0.011) (0.013) (0.014)
Inerintan -0.011 -0.010 —-0.002 0.003 0.011
pe (0.007) (0.007) (0.006) (0.006) (0.008)
0.081*** 0.077*** 0.072%** 0.085*** 0.085%**
Iperedu
(0.010) (0.008) (0.008) (0.008) (0.010)
0.012 0.024*** 0.028*** 0.027*** 0.019**
mshare
(0.010) (0.008) (0.006) (0.007) (0.008)
hist 0.878*** 0.314 -0.225 —0,732%** —0.685*
' (0.288) (0.253) (0.209) (0.266) (0.383)
sahist —0.007** -0.003 0.001 0.003 —0.001
e (0.004) (0.003) (0.002) (0.003) (0.005)
Observations 3,053 3,053 3,053 3,053 3,053

Note: Bootstrap standard errors (400 resamples) are in parenthesis. *, **, and *** indicate statistical significance at
10%, 5%, and 1% level, respectively. All specifications include year dummies and industry dummies (defined at
the two digit KSIC level).
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(Table 21) Spillover Effects of FDI in Service Sector (Based on BOK’s Industrial Classification)

Pooled | Random | System 0.15 0.30 0.50 0.70 0.85
OLS Effects GMM quantile | quantile | quantile | quantile | quantile
Foo) —0.254 -0.195 | -0.512** 0.043 0.031 —0.231 —0.355 —0.537
(0.239) (0.200) (0.244) (0.303) (0.226) (0.215) (0.246) (0.385)
s —0.466 0.009 -0.529 —0.834 | —0.953** |-1.203*** | —0.560 —0.368
(0.434) (0.634) (0.610) (0.572) (0.451) (0.365) (0.437) (0.699)

Observations | 3,086 3,086 2,144 3,086 3,086 3,086 3,086 3,086

Note: Standard errors are in parenthesis. *, ** and *** indicate statistical significance at 10%, 5%, and 1% level,

respectively. All specifications include Ipertangi, Iperintan, lperedu, mshare, hist, sqhist, year dummies
and industry dummies. £S1, FS2 and industry dummies have been calculated based on the Bank of
Korea's industrial classification. System GMM model includes the first lag of Iperadd.

ol e W@elY) U Helal] B4 AnE B B 0, Aul2eelds 7)Y
SO QA el BAGle] YTATATL FAHOR G013 F+) EE ()9 A

Al2A1}t Aol A 9] o=l EALe] A avFEA thd 7]l vlAl=
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HE BAP, 58] A BHIARFY ofed EIARTES E8a =l
FAZE AV &3l wAl= anE A0 24 AvE Sk e £
AR, AS 7199 A EE=E Apoli= AUARE Q=QIFEARe] A Al 4]
Y AAY oganrt &A5ke] dolE it o]g 3t AR &kl flole IHLojoly)Y
Antras and Helpman(2004)¢] wt2H 2Jikdo]| 713 =& 7)9Eo0| FDIE Al33},
MAAdo] o 7|HEL Ao HEECDH %3t Harris and Robinson(2003, 2004)9]|
w2 seIAl ZQjoll whE B8 S el Ee vt FE9 7Y A
AHfirm—specific nontangible assets)2 H-§3F 7|2S0] FDIS A3, o]d3t 7|
AFAREC B A T A4 - sk, AY - vHAIR g%, EACE EE9A - 2
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{(Appendix Table 1) Direct Effect of FDI in Manufacturing Sector (Dependent Variable: Itfp)

Random 0.15 0.30 0.50 0.70 0.85
effects quantile quantile quantile quantile quantile
F 0.237%** 0.263*** 0.305*** 0.322%** 0.352%** 0.408***
(0.028) (0.018) (0.016) (0.014) (0.017) (0.021)
Observations 25,736 25,736 25,736 25,736 25,736 25,736

Note: Standard errors are in parenthesis, *, ** and *** indicate statistical significance at 10%, 5%, and 1% level,

respectively. All specifications include hist, sqhist, year dummies and industry dummies (defined at the two
digit KSIC level).

{Appendix Table 2) Difference in the Estimated Coefficient on Foreign Dummy between
0.30 and 0.70 Quantiles in Manufacturing Sector

Observations Coefficient on # Standard Error 0.70 Pseudo R? 0.30 Pseudo R?

25,736 0.047*** 0.017 0.094 0.083

Note: *, ** and *** indicate statistical significance at 10%, 5%, and 1% level, respectively.
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{Appendix Table 3) Spillovers of FDI in Manufacturing Sector (Dependent Variable: Itfp)

Random 0.15 0.30 0.50 0.70 0.85
effects quantile quantile quantile quantile quantile
(1) Fs1 0.146 0.538** -0.010 —-0.288* —-0.256 —-0.479**
(0.161) (0.235) 0.171) (0.154) (1.286) (0.239)
(2) Fs —0.204 0.278 -0.372 —0.779*** —0,752%** —0.885%**
(0.213) (0.282) (2.986) (0.206) (0.267) (0.333)
Observations 23,350 23,350 23,350 23,350 23,350 23,350

Note: Standard errors are in parenthesis. *, ** and *** indicate statistical significance at 10%, 5%, and 1% level,
respectively. Al specifications include hist, sqhist, year dummies and industry dummies (defined at the two

digit KSIC level).

{(Appendix Table 4) Direct Effect of FDI in Service Sector (Dependent Variable: Itfp)

Random 0.15 0.30 0.50 0.70 0.85
effects quantile quantile quantile quantile quantile

F 0.045 0.221%** 0.164*** 0.085** 0.071 0.001
(0.082) (0.081) (0.052) (0.034) (0.065) (0.593)

Observations 3,149 3,149 3,149 3,149 3,149 3,149

k%

Note: Standard errors are in parenthesis. . and *** indicate statistical significance at 10%, 5%, and 1% level,
respectively. All specifications include hist, sqhist, year dummies and industry dummies (defined at the two
digit KSIC level).

{Appendix Table 5) Difference in the Estimated Coefficient on Foreign Dummy between
0.30 and 0.70 Quantiles in Manufacturing Sector

Observations Coefficient on # Standard error 0.70 Pseudo R? 0.30 Pseudo R?

3,149 0.093 0.186 0.188 0.138

Note: *, ** and ** indicate statistical significance at 10%, 5%, and 1% level, respectively.

{Appendix Table 6) Spillovers of FDI in Service Sector (Dependent Variable: itfp)

Random 0.15 0.30 0.50 0.70 0.85
effects quantile quantile quantile quantile quantile
(1) Fs1 0.359 —-0.200 —0.254 —-0.598 0.136 -0.274
(0.416) (2.209) (0.659) (0.584) (0.606) -0.274
() Fs2 0.227 1.071 0.446 —-0.566 -0.727 -0.171
(0.642) (1.120) (350.317) (2.772) (0.800) (3.768)
Observations 2917 2917 2917 2,917 2,917 2,917

Note: Standard errors are in parenthesis. *, ** and *** indicate statistical significance at 10%, 5%, and 1% level,
respectively. All specifications include hist, sghist, year dummies and industry dummies (defined at the two

digit KSIC level).
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2ol Aoz Zpol7h ik, A= FEAl HulHao] FAAGE HH)Y = A @
2 BEoA= TARLCE F-o5kA W (Appendix Table 4), ¥ E9} =2 B9 71
ZAAGL] 2po|7F EAF O R §-o8tA = oIS H Appendix Table 5). E3H £A420
2 fogt A W ggaaE S 4= flStHAppendix Table 6).

2. 7|¢t H¥
{Appendix Table 7) Correlation Coefficients
Panel A. Manufacturing Sector

lperadd | foreignl| FS1 FS2  |lpertangi|lperintan| lperedu | mshare hist sqhist

Iperadd | 1.0000

F 0.1018 | 1.0000

£S1 | 0.0840 | 0.0968 | 1.0000

£S2 | 00016 | 0.0875 | 0.9237 | 1.0000
Ipertangi| 0.4097 | 0.0637 | 0.0767 |—-0.0204 | 1.0000
Iperintan| 0.0145 | 0.0314 | 0.0507 | 0.0856 | 0.0412 | 1.0000

Iperedu | 0.2462 | 0.0983 | 0.0718 | 0.0556 | 0.1003 | 0.1267 | 1.0000

mshare | 0.1734 | 0.0378 |-0.0208 |-0.0510| 0.1754 | 0.0347 | 0.1550 | 1.0000

hist | 0.1298 | 0.0360 | 0.0073 |—0.0406| 0.2037 |-0.1161| 0.1250 | 0.2282 | 1.0000

sghist | 0.1341 | 0.0223 | 0.0007 |-0.0446| 0.2126 [-0.0831| 0.1358 | 0.2419 | 0.9449 | 1.0000
Panel B. Service Sector

lperadd | foreignl| FS1 FS2  |lpertangi|lperintan| Iperedu | mshare hist sqhist

Iperadd | 1,0000
foreignl| 0.0244 | 1.0000

FS1 | 00611 | 0.1251 | 1.0000

FS2 |-0.0962 | 0.1567 | 0.4802 | 1.0000
lpertangi| 0.4046 | 0.0185 | 0.2035 | 0.1101 | 1.0000
Iperintan| —0,0013 | 0.0043 |-0.0169 |-0.0478 | 0.0327 | 1.0000

Iperedu | 02567 | 0.0849 | 0.0723 | 0.0184 | 0.1010 | 0.2068 | 1.0000

mshare | 01229 | 0.0094 | 0.0392 [-0.0491| 0.1175 | 0.0266 | 0.1604 | 1.0000

hist | 0.0848 | 0.0223 | 0.1944 |-0.0527 | 0.2277 |-0.1278| 0.0447 | 0.2218 | 1.0000

sghist | 0.0838 |—0.0007| 0.2174 |-0.0564 | 0.2041 |-0.0767 | 0.0493 | 0.1928 | 0.9216 | 1.0000

QU= UEXITE ZL7|H2
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{Appendix Table 8) 2 Digit KSIC Used in Analysis

Code ‘ Sector

Manufacturing

C10 |Manufacture of Food Products

C11 |Manufacture of Beverages

C13 |Manufacture of Textiles, Except Apparel

C14 |Manufacture of Wearing Apparel, Clothing Accessories and Fur Articles

C15 | Tanning and Dressing of Leather, Manufacture of Luggage and Footwear

C16 [Manufacture of Wood and of Products of Wood and Cork; Except Furniture

C17 |Manufacture of Pulp, Paper and Paper Products

C18 | Printing and Reproduction of Recorded Media

C19 |Manufacture of Coke, Hard—coal and Lignite Fuel Briqueties and Refined Petroleum Products

C20 |Manufacture of Chemicals and Chemical Products Except Pharmaceuticals and Medicinal Chemicals

C21 |Manufacture of Pharmaceuticals, Medicinal Chemicals and Botanical Products

C22 |Manufacture of Rubber and Plastic Products

C23 | Manufacture of Other Non—metallic Mineral Products

C24 |Manufacture of Basic Metal Products

C25 |Manufacture of Fabricated Metal Products, Except Machinery and Furniture

Manufacture of Electronic Components, Computer, Radio, Television and Communication Equipment

2
26 and Apparatuses

C27 |Manufacture of Medical, Precision and Optical Instruments, Watches and Clocks

C28 [Manufacture of Electrical Equipment

C29 |Manufacture of Other Machinery and Equipment

C30 [Manufacture of Motor Vehicles, Trailers and Semitrailers

C31 |Manufacture of Other Transport Equipment

C32 |Manufacture of Furniture

C33 | Other Manufacturing

Service

E37 | Sewage, Wastewater and Human Waste Treatment Services

E38 |Waste Collection, Disposal and Materials Recovery

G45 |Sale of Motor Vehicles and Parts

G46 |Wholesale Trade and Commission Trade, Except of Motor Vehicles and Motorcycles

G47 |Retail Trade, Except Motor Vehicles and Motorcycles

H49 | Land Transport; Transport Via Pipelines

H50 | Water Transport

H52 | Storage and Support Activities for Transportation

155 | Accommodation

156 |Food and Beverage Service Activities
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{Appendix Table 8) Continued

Code Sector
J58 | Publishing Activities

Motion Picture, Video and Television Programme Production, Sound Recording and Music Publishing
Activities

J59

J60 | Broadcasting

J61 | Telecommunications

J62 | Computer Programming, Consultancy and Related Activities

J63 |Information Service Activities
68 |Real Estate Activities
69 |Renting and Leasing; Except Real Estate

M70 | Research and Development

M71 |Professional Services

M7?2 | Architectural, Engineering and Other Scientific Technical Services

M73 | Professional, Scientific and Technical Services, n.e.c.

N74 | Business Facilies Management and Landscape Services

N75 | Business Support Services
P85 | Education
R0 | Creative, Arts and Recreation Related Services

R91 | Sports Activities and Amusement Activities
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{Appendix Table 9) FDI Inflow into South Korea

Vear Amount (in million USDs)
Remitted Notified
1995 1,776 1,970
1996 2,325 3,205
1997 2,844 6,971
1998 5,412 8,858
1999 9,333 15,545
2000 9,283 15,265
2001 3,528 11,288
2002 2,392 9,095
2003 3,526 6,471
2004 9,246 12,796
2005 6,309 11,566
2006 9,047 11,247
2007 8,961 10,516
2008 11,195 11,712
2009 8,961 11,484
2010 10,110 13,071
2011 10,247 13,673
2012 9,904 16,258

Source: Remitted Amount: United Nations Conference of Trade and Development (www.unctadstat.unctad.org),
2013. 2. Notified Amount: Ministry of Trade, Industry, and Energy of South Korea (www.motie.go.kr/motie/
in/it/investstats/investstats.jsp) 2013. 2.
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