oA 2000658 2010704 Ul Al 299 4,00870 71 WIAIAEE O
dow FEH FRUYAAS olgste] £EY R&D FAAA ] Ak m A=
FFE ATEASAL AT EAS B8 U9 Al Be NS 7HH AL
A FEAG Fodol o] A7) e H(self-selection) AT FESFE Y
(learning by exporting) & &A1 o] A w gk},

ASEA ARE aokstd v 2ok A, gul Axde] 4 R&D FAb
AL 7199 BANE 34%, FEE 59% FHATE Aom L‘rE} xoh 714
TEEZ $F37 R&D FA A@ﬁé THEA= d7IdRt Fa7ide] wS-
A e Aoz 2AEAY. B4, % 2 R&D FAE A5 ned 3
g 7AW 7149 Aabde FAA G mAE Aoz RAEY 4%
Aol w2w, 7| AL 7199 & R&D FAE AAE &S 77
44%, 16% S7HA# & 2 R&D FAE 53 A4 SdEdE 4US 534
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FAel 45 waHd WAk 44y Pl thal R&D FA% & FAE o

Zoldth Aol 728 Was} gk

B AT 4ZRY A%E AR I AR AW FIL AL

Z718ks AR ANt A3t R&D FATE Al argE ool e AAREH

£ Fa7I9e A4S FEI R&D FAe) a3 7R v 24 e

i, FEFE T AN 717 v =5e 18 E W Sl R&D FA A

< Fr719e7 A =S %Sﬁﬂ W T27lde] FE7IdEkeE F
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LA &

FaAA = A 7] Sk AFAQ FEFEY AFHTES T L%
Fe A gkoh 1966 109 2efell EAHSY FoarEE A7) et
v Z7bske] 2011 AlAlol A 9 A FR<QD =
o 1= €9¥= R&D FAE 7Nt R s 9 5 i
WEA, LCD, AHs=F, FlE ol 98 o] Foixlth oy s F
55 23 49 10t FEol 98 FEolA AASHE HlFE 50%E =%

oh H I AAE 20079 FEE F§Y7) o
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lm W' JEL
»
=
oy

T
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o &
},
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Z4 T WRA 8o w A 7x7F aAstE Al e Aoty aeRR
o 1z gy 9 olF, = AA e A& sk A4S SlE HE e
2 g E oo 3 AlgE R&D FAHE &3 7199 AL Fdelth

R&D FAboll w2 7]&84ly #A-dE 7|E dFEY A5 7IdrEet A
Jrzrt gal FAAAE Ztevhe #UEEY M AT JEEH Ao
Whde =& 3 R&D FAE S AL Wstel digk AE wg w53
2174 o] n2W FE7]de] HFRFE7Id 1T

=

# (self-selection) HAE& &l FEAFol 2dgrh= 2ES ==

T3k FEAE ol Aye]l 7199 Al g

by-exporting)= V| th= £ = AE5HS A3 3l Aw, Roberts, and Winston

(2007), Iacovone and Javorcik(2007), Aw, Roberts, and Xu(2008) 5 7|44+

o) elolElE olgate % AHE /Il R&D FAg A7E = v¢-
qgd WAL Qom FIHow Ayl G vAE LS A
) ol# @k Axb= 2007 o] F A &HIL = Al A7) A FollA DAHUT. 9 1%

g2 g e b 2011d @A ol olE Zrbe] molnF g A AA S 50% 5

Aol Fast Il Ao e Fad AAE AL Advkar & 5 vk
BARAE e AT HAlel disiA edll 7wk ¥AE 7HA ok e
O£ AFEAL A AnE uelF: ok Yol T oEL AuA
AH APEASS S20] adtin Fhath 8, Be AFeAs
o] galo] A H:E= AL LAsFaL 1.2, Bloom(2005) «] LA v}l wh
AgRE7E QUEAG S AT welw Q= Aol WA,

3) % 3 R&D FAZA% Aol BAel BiEk wAE QD AFEA el e A9 A=

Greenaway and Kneller(2007)o] Z 4 z2]¥]o] Stk
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Ee 71E Aeld JelEA ekl B b Aleke Fbstela ek 94
AE 19 RS A1) -9 Fadesh MgaAL nelsel £E
st stk £29 8 Qe YL 7N R £5 % R&D FAAY
o me AAHow BAsn 4AY Faol thAl £% % R&D Tl v
At GFE BUHoR BAG itk ol RS B -9 o
ol A BE BAS AT i FEAG Bl o] A AeEH A4}
FeHaNE Lol 49E 5 Ytk

woAge e e 2ok WA Aldels %% R&D FAo] e

S

o EH ATsh 4F QT Avel gl Arck AWPNAE AR e A
e M AFPML 9% 2E AARR dAME 4
gl

g I
o AVAEAAM = TS24 Z2aE sidstal v gHer, AVAEdA = AT
o

of.
o

=2

I A3 oA

TA 93 R&D FAbell gk AAAGA A ol2 AFES
R, 2 AARs F0A, 93 N5 w5
o axweEe Arssl AWl zyL U
endowment models)©] A tHDavis, 1995). g+, 417]< X 9 (Neo-technology models)
o HES AW WS FW A9 FEeR Z0E ATat ok oA AF
7] (product  life cycle theory), 7]&2Z2}o]&
trade), WA 4 AFol2& 7|Hte =z = AlF9 0] 2(Grossman and Helpman,
1995) o= vrold. 53], 4 AFeoles 7Ivter s AlFojol&
= ]ﬁ]ﬁ}e 3 =5 olE 3 7199 R&D FAeF YAls Adxgit
olg]gt WA % Aol =(Romer, 1990; Grossman and Helpman, 1991; Young,
1991; Hobday, 1995; Aghion and Howitt, 1998)2 7194¢] &2lgtE 1} g 54%
(learning-by-exporting) &35 7235t Qlth. T3k AAFA A =
ATFEE kel £F A% L A4 g el gnAAel e

(technology—gap theory of

4)

i

42010l W2H, =3 AT FAE = o O]-,—0111 PAS KN a PAS
9] (sample selection bias) &A| 7} WA sle] FAAN L FjF7tE 5 PSS
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o

g TAES At v 5, w57t 2 AN Y A4S Astste] §41%
5o FAZ Jgg vt Aotk (Fagerberg, 1988; Greenhalgh, 1990;
Verspagen and Wakelin, 1997; Narula and Wakelin, 1998; Leon-Ledesma, 2005,
DiPietro and Anoruo, 2006; Salim and Bloch, 2009).

olg]gk AXAGA8HE ol At Aot FoldAl wAAQ B AT
e 7hsAds AlAEkaL dvh 53 R&D FAbell #E tE Al 7Y

AFES A A1 F-9 FRFSt YUFE 5 olAYS wejstn
- e
= =

1 =
e d4Eol R&D FAF By VedAls B3 % Sl

A F7HA] e I7tE didez 3 gokst AFEA Agrt AAEHAL W
] Wakelin(1998)2 1988 dF-E 19921714 d=re] 3207 A QA E tdo=z

S}
o AR 719 e F gEe] HE Evhe 3e 95t Harris and
Li(2010)+= 20005178 200617k4] 7,00071 2] = 7I9ES W

R&D FA7F dalel wx|= g3 v &2 R&D FAkek dilo
A Ade] maw £ YAl 7]

= RN B4 O]
Fojst, & Fol= 7199 R&D FAbe] FES =Qvs As Wil
[e]

= % R&D FAo AadA= Axde] HAEZdARTY U AstA debdo

= A gz
513, Cassiman and Martinez-Ros(2007)+ 199011 F-E] 1999714 2321 A
AAE ez i 75 1t AAE ST o] A A= g
9 % 3 Ao

Lefebvre(2001), 59 71992 E413l Becker and Egge(2009) 5% FA3F A=

EE5k3d

H Aw ef l.(2008, 2011)2 2, R&D T2} 18] 1L, A 4te] 3k SEf A o)
I FERAQ] B JiEste] e AFE PGS AFRAS 5 &

5) Aw et al(2008, 2011)2 7]19e] AAE2 71de]l R&D FAet &A1l o], Legfar
o] A FAH 2] F A (random shock)ell 2J3ll AAH Tk g o).
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200 3 R&D FA2A, Aol A dAC i dSE4

Ax #5A | BAFHA HE | FE W TE R&D
2000 840 5.41 2,960 1,600 1,360 3,792
2001 897 5.78 3,030 1,630 1,400 4,094
2002 1,004 6.47 2,820 1,530 1,290 4,939
2003 1,244 8.01 2,860 1,400 1,450 5,200
2004 1,272 8.19 3,100 1,330 1,760 4,488
2005 1,407 9.06 3,000 1,250 1,750 4,892
2006 1,431 9.22 2,690 997 1,650 5,792
2007 1,647 10.61 2,080 690 1,390 4,925
2008 2,009 12.94 1,590 434 1,240 4,595
2009 2,515 16.2 2,370 837 1,530 5,007
2010 1,259 8.11 1,870 443 1,430 11,300
i 15,525 100.0
Bt 1,411 2,579 1,104 1,477 5,366
F95 1,272 2,820 1,250 1,430 4,925
xEEAk 522 448 176 2,040

F i, U, 22 FERRs o 9 992 ®AEH%er, R&D AEde wnt 9

Tl A Axd F AANE, AFH, 94, oF 2 B Alxdel 7t
d =S e 2459 A FEE IS AL AT

(E O 7% 2 uF5E7dez 283t vjE&97) R&D FAHS nlas
Zolth, A& FE71d% vhFE719e WEd % R&D FAH S 4y
B HAoR 108 B Aolzb vrebubal 9tk 53], AFEFIIE 19,
30 &AL 3191 AAx, A H ARAAEFAEY, AeA 2 EYdeA
I 71E ERA RS ] FE FE FRoR vE Al vE £&
I o] Aolzh wig- A YERUE FAlYl R&D FA= @A Apolrt 3l
= AR veha 9l
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202 FZ3 R&D FAAA, A FEE wA og AFEA
(E 4 %% 4 8|ph537|de vl
F2714 HFHFENY
AF B 7 (Ksic2) | 2o} R&D o] Z o R&D
10 372,000 1,024 46,300 124
11 335,000 279 37,700 17
13 99,000 390 3,355 49
14 130,000 121 45,100 47
15 87,500 972 2,403 1
16 115,000 62 3,005 13
17 146,000 239 37,200 42
18 14,700 101 1,908 7
19 3,460,000 102 6,198 0
20 413,000 3,090 27,300 272
21 77,800 2,823 45,200 698
22 156,000 2,084 8,124 74
23 214,000 621 32,200 101
24 622,000 2,782 49,800 44
25 48,400 371 5,416 37
26 670,000 30,200 19,400 824
27 114,000 2,992 6,723 273
28 212,000 1,394 6,821 136
29 110,000 1,862 6,515 80
30 888,000 13,800 14,600 86
31 1,220,000 6,962 41,900 212
32 138,000 535 4,054 34
33 44,800 574 1,471 15
FEE, W, 283 £F dolEE o 9 w2 #AHAT R&D AZ9 e 9 a9
o2 EAE A
2 B3
2 A A AFESE o] B AT BEYE2 Aw ef (2008, 2011)9] 23S v
go g Al&g o] o]23 myo ;AL Yol 71Y] v i S Bt
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Wit =g (Wii—1, dip—1, €ii—1) s
=0t a10i-1+@2(Wie-1)?+a3(Wie-1)* +aad i
asei—1t @edii-1€50-1FEin (6)

dip-19F eni-1= ZH7F A7]19] R&D FAe} FE3A1E FolEs -
7]l R&D FAE F3l AMAES FuiAZE 5 dvs As yEdd &
A, e —’F%Q%iﬁr@] 7Vede dehdiH, 7Ile] FEAE Fels Fel

Aol wg PSS FAE F e BIE dEiY 4
(6)= +4 7FestA st A=l A (7)3 2ol 7ol ALt

> q A
Atk A (7S v 2534 M (non-linear least square)S E3] FA ).

rlo

fﬁi,t:,gzlnki,t—a’?;‘*' QT(QEi,i—I _Btlnki,t—l)—a;((ﬁi,t—l _lenki,t—l)z
+a”;(‘lgi,t—l—ﬂzlnki,t—l)s—a’jdi,t—l—Cl’gei,t—l—a’zdi,t—lei,t—l

@i =—1/(ip+1))p+B¥Ink;, (8)

a9

ubepa] 2 (8)3% 22 R&D FAke F AAo| el i S 7wk
© % Das, Roberts, and Tybout(2007)o] 2J&] A|A|H o
probit) B&& o]g3te] AV A2dol|A] Arkde] R&D 2 & Ao F71
How uAe vl thate] ¥AL AT

(Kl
hu
S,
6}
=
g
5
g

A et B AT HiE(M)E (p+1)S 73 Zlolth. uit ai=a.(1+7p) 19 af=
(1+m> )20 & ERA T



&1 R&D FAPL Mibdo| o|x|l= =zt

—_

4 ()& ol gste] 5%3 R&D FAE 719e] Aol v waE A

3 7ol (E )M welth R WA 4 ol (discrete) R&D HVIE ol §
sto] Aol v ZAE ol§F Aolv, T WA D& HuEs g4l R&
D FAEe

o] &gk Zlojtk. WA Ink,,—1& LA gk gHA H] -3
093] 1% 3atellA Fold Aew FAHIY. ol AHEASE
A& F7HHHEo] Yol As ou|gth. AL -, (A
A ie-1)?, 2R (B30 AlgE 71 Aol ©rle] AJhbd el
nA= 23E Yede AlgsE dAet 1}7%94 A2k o] B8 A (non-linear
relationship)?l #AE 71A 1L ASS & F At
At 8 AR Dumrd;-1= 719 R&D FAE YER = H
Frolt}h. o]& <la]l R&D FAAA ] 719 o] AL w A=
T O‘O‘# FAA] mEW R&D FAAAGL 71§ie] A S
oJetA 34% F7HNFE & F AUtk Dumexpi-1> 719 F
el ™, old g FAHE A5 FE AA-HS AN E 5.9%=2 Tt
AL ueh 1O F Ha dol R&D FAo] FHARE o] 83 A
T

arle] aol7t EAsht BAHOR felan,

(

=)

fnj
g
rE
s
0o Hoo ne

%

i
o b 2

dat FAAZ G oeh webd @ Az el

5
2 Folrk AN PO % JlojFe & & Ank
ol

oﬂ.

ole} T ATEA WhHe A g RPAA F Ule] WMFE FAA FA
(jointly estimate) 7}adlthi= ZAolth. wlA 9O 2 Dumrd;—1 X Dumexp;s—12

A 5% 9 R&D FAAA wAgelt F48 S(-)e] %e 75 %R

&D FAAYS FAG £t 7199 4G the el vis B AP
BHEI gov), F74% £% Ex R&D FAAG] BE 444 FAhET
= stk 4E e,

N
10) tiwke] A7 e oo RS Aw. ef al(2011)9] FAHAE R&D FARA] 4.
6% 7t Aoz veht & Ay Aehs Aolg Aatelr).
=t EIANA FAT Aot 1A AAdE 24 st
7} = 43; LEbs T olsh e EAS Ak ool AAAA AAL=dTh



(E 5 R&D FAIL 7|49

M

dof o|xl= &1

o,
okm
e
Ho

(lgi,t=,3zlnki,t_a’g‘f'a’ik(‘lgi,t—l_ﬂzlnki.t—l)_a/;(‘lgi.t—l_ﬂzlnki,t—1)2+d§(€$i,t—1_3zlnki.t—1)3
—@idi-1— a1~ agdi-1ei-1+ &Y

ESCES Discrete R&D(T]1]) EE NS Continuous R&D(ZE &)

A As  |EwZ:AR| P> | AL A% |EFAA| P>t
Ink; -1 —0.055%**|  0.002 0.000 |Infk; -1 —0.055***|  0.002 0.000
AARAL —1.523***|  0.238 0.000 | A2 -1 —1.556***|  0.002 0.000
(A2 -)? | 0.419%*% 0.045 0.000 |(AAH;-1)? | 0.425%**|  0.045 0.000
(Z32Hd :0-1)% | —0.023%**|  0.003 0.000 | (AAFE,-1)° | —0.024%**|  0.003 0.000
Dumrd; ;- 0.034***|  0.005 0.000 |Inrd;;-1 0.003***|  0.000 0.000
Dumexpii—1 0.059***|  0.005 0.000 |Dumexpi,—1| 0.058*** 0.005 0.000
Dumrd ;-1 X Inrd; -1 X

1700247 0006 | 0.001 | e —0.002*** 0,000 | 0.000
Dumexpii-1 Dumexpii—1
1 1) Discrete R&D+= WIZF R&D AW F Gujs ARES 2 (7]9do] R&D A&ES & 4
< 1, 21%8x &S A 0L 7F27]9, Continuous R&DM R&D A &N S
314%§~U%ﬂ .$ﬁ~%$t e 2} Inki,oi: A7 S AAAA] 2
Y, Dumrd;z-1: 371¢] R&D FAEWAS, Dumexpi-1: 712 FZEv|HSE 9
9] UE:IO /\1—/\61-‘2,_ }’_@—o]-"’ 011:]—
2) ¥ = 1% Bt A o], = 5% sholl Al 2], **E 10% st A el s o gk

FAE ARERYH FH AP F= AAo] A B mA =
gao] R&D _1'E_x].y_u]. A Yeptar 9lo} o]i= 4F3s5 8 HHlearning-by-
exporting) 7} == A& ¢n|gth. 12y} R&D FAE &3 ALY S
oAl 7198 FES %—7}/\]7] 271 A A g aaE EAlSkE AeE
B glol, % i Axgel 44 FEe AL FE98E 99

A A3 RD FA7E 5 Ao

d719lelt F271933 ol
Aol WA= gl i B T
go) R el mAE BRE
B WMol uleh R@stel B4R

A EES Yo @ Asehe
ARE 16% FHANE W, $E
12) & Aol 28 F47199 7Ee

KED o] 725 o] itk

2 ANE

=3
=

1% S7F= A4

Ta7I9% 7

7t 5
Ak i 714,

2

o uE

2714
= GE 6° YEhY ik

7119l 49 R&D
S 15%

s oo & Aoz welr)
7191e] R wE R&D FA7F 7199 A4k
otk R&D ¥A7} 7]
BRE U

27199

FAAAe] A

A AR

gejolH,



208 FEI} R&D FA2A, Aol FH A dAC i dSE4

(E 6) R&D FAI} 7|Yel 2 Mitdol o|x= &1

(lgi,t:ﬂzlnki,t_a’g‘f'él’ik((}gi,t—l _ﬂzlnki.t—l) _a/;(‘lgi.t—l_,gzlnki,t—l)z‘Fd?(égi,t—l _/Bzhlki.t—l)s

—@idi-1— a1~ agdi-1ei-1+ &Y

FEWSE 71 T2714
A e A% EFERA | P>t A% wFAz | P>t
Inksi—1 —0.107%** | 0.003 0.000 —0.077*** | 0.009 0.000
AR —1.540%** | 0.472 0.000 —4.939%** | 0.909 0.000
(A2 -1)? —9.537* % | 0.097 0.000 0.374*** | 0.063 0.000
(P32 00)? —0.143%** 0.007 0.000 —0.008%** 0.001 0.000
Dumrd;,— 0.016** 0.008 0.030 0.068*** | 0.017 0.000
Dumexpis-1 0.015%* 0.007 0.020 0.080%** | 0.029 0.006
Dumrd; ;-1 %
—0.009%** | 0.008 0.307 —0.039| 0.034 0.302
Dumexpii-1

F: 1) 8 28N Dumrd;;-1 & U3 R&D AEWF tn|(7]go] R&D A&S & 451
OEA &S A$ 005 7F=7]1, Continuous R&D¥= R&D A &N, Fokd
43 mgo|th. o WFE O 2ok Ink,-1 A7]9 PGt 2
umrd;—1: 719 R&D FAEUHASE Dumexp—1: A719 FEUv]ds 99
P& ArEdes gt gl

2) = 1% skl A e, *FE 5% shell A frel, = 10% dtell M FoldE evl gt

Ea
& 2 % otk @9, FA719e 49 R&D FAAY
6.8% AT, FF 1% F7H AWYL 80% F7HAIE Rom e,
FE3 RAD FA BF t719e] Ha 9 A0y FHEnE B 5 9
o o)

PN
ok 5 guEk

2. Mol 7|@e] R&D SR} £5FHo| 0xlE Y

B oM oA AW A (@)l Al

L

Roberts, and Tybout(2007)o] 2J3f] A|A|H o

EE =,
g wA @ Aol 71919 R&D Aot % AAel nAE adE F4
o]

]
I




ol dE - AH&E 209
CE 7> MAHN &Aool 7|29 27 R&D FAtet £+ &30 o0|x|= d&
AR @ie=—1/(Ap+ 1)+ Bilnks,)
EPNUES Dumexp; (5% AA) Dumrd;(R&D FA24)
B A | EFER | P>t Ag | ®FaR | P>t
Ines,i—1 0.090%** 0.022 0.000 0.008 0.003 0.536
A 0.436%** 0.114 0.000 0.159** 0.062 0.000
Dumrd ;- 0.268%** 0.056 0.000 2.3947%* 0.038 0.000
Dumexpii— 3.251%%* 0.061 0.000 0.210%%* 0.049 0.000
F1 1) 7195 E 3 R&D FAEA ] AT 0386017 1% oAl frod Ao et
WO Inkse-1: K719 °f%u* hﬂ :L%k, Dumrd;;—1: A71¢] R&D F2brin]
%, Dumexpi-r: Q719 SEUvRAE. 99 wYe F53n AncrEsE ¥3
sk 3l

2) *H= 1% SolAl frel, *i 5% el frol, P 10% SelA] el elne,

()9l EHE VA= AL vehgon), @ Azl 3¢ & 240l R&D
FARRA vl Aol X sk S sl dehda gk 239
AspAel 2@ £% % RID FAE AZ n@wAE e Rew tey
o F FEEES RD FABEO FHA JFL, RD FABEE 5%
o FHHN JFS Re. e 71 $En

el BAS TR Ao FEMF] o] FE FHALE ABToRA

FE R UETIE FRae] AEA Helbias) #AE s =)
w3 I J1del e s1gel Sl #ﬁ@%a} BRGNS
=& ¥ Wo %



] 1 g

i

A}
=

=
=

w3}

2=
=]

i

°
o

23}
R&D %
FAAA
9. e %

s Bl 4

=1 37,].7:“

7o) o

3
b9 elsie)d

210
)

=
_ZT.C
%,OC
H,ATMHWEH
Md, X
a_wﬂﬂmw o =
. s T J
mrbfwuwo_%ﬂ‘ Homﬂ%@r T
7Eﬂ11|1_‘/.A W il = Mﬁﬁuﬂﬁl o B o R
—_— o nnoﬂlﬂﬂ ﬂEOAiDL.
wmw__fw o %%J;a 4
o _- ° < ul,,_dl
W%WW@@ M_m%u.% %%H?@H ﬂ@ﬂﬂ
o 0 ~ L R _~
@wu,.ogmﬁvﬁ.y S =g 2w akﬂ%%p]
qarS.Lk z B ﬂ%e 1Lf.xmoﬂ o%Jd.&zL
X gy %wwl ey @u.wrer o X >
Oﬂoiﬂwlgmot,mﬂ]»ﬂio_aﬁ Zo o5 Mﬂﬂ JI,DI.ATL.oHL
oLumoUr]inﬂAlwWﬂ/!ﬂueEﬂEu wmoHL DMH_‘A| EmAwrx]ﬂu,mﬂEE
~ o]EA w o duﬁT&ZEo qAH@ILAEUWﬂ
%Mﬁ@w&%&%%yzo HoﬂuLeRﬂ} E#H%uuu%mﬁ
ﬂO‘Ll ﬂjl;oai_l _ O] LO —
AMEﬂHﬂqwﬂ@ ) wuﬂ%? urmmﬁmwrmmaa?
M7mwm%%%wgq meWE@ ﬂ%z?@mg
@%WWN#WE%@% 28T w%wwﬁom
ﬂoﬁdz#o }FL,uI@MlDaE _zeo ﬂuroﬂrﬂl #OL,LEETREOME_/
W X i 2N + S S w
lcﬂ%7ETEﬂ ~ W o%o:mo}ﬂ }oToz}ﬁ%é%
OTOJ.:D WW:.L T]JI N Xﬂ.UH]7vA1r
%_.DrouT&:HiXogﬂﬂD ﬁoho”d].ﬂﬁmﬂ ETleo_zTeTp.WLAT
Mu&o,ﬂﬁ*R@%ETﬁ%& Quﬁﬁgﬂ Dwmognwm
uQRWo%ﬂﬂuuuD ATR @womb%@_} Mlﬂ &oi
%@A%.l&% : TR » s TiEzh
Mﬂﬁoﬂofl ,DIOR\_IMﬂ Z‘.w’mxi_umﬂ ﬂ”,._;oﬁoo X T8
- Adﬁﬂaw @1]@”_% ﬂz_.pm_ﬁzu _zur ztbtﬂ_ﬂbe
- o Mlu_xu] g i gii W F
oLaﬂmﬂx 917 ~ AF o 3 ATuo_Z O o
Py e \n o N oy = T 2 ol o o X i LoH
ézﬂef,q%ﬁg.&ogw %%byéﬁ oT_JATé%arﬁ
i Y I ] S T ﬁoalﬂ%ﬁ.%ﬂ
x%&ﬁiﬂrﬁ,oﬁ d.ii.mmﬂfﬁ Mo T %
RMAEE&MnSWﬂUOﬂlm}ﬁrE dﬂezTﬂMﬂﬂﬂR
»ﬁmﬂ%qﬁx% #ﬂm;ﬂ? ﬁq@%ﬂm.sx
mgfognl & uk o [ ~ M
%o LXUr_ﬂx_ﬂ BN ~ o w
S o S W oy 9
a;ﬁuﬂ_g&ﬂw ¢§7@%4_o_
E%R ;odbzoi.urmﬁ w &
rom il o ~ . =0 = ™
K T o B E z0 < I
ogﬁgqmmﬂngo
RS ENE
Eﬂx
-



o
o,
offl
e
Ho
[\S]
=
=

=]
» =

A F-A Ty A o] A ERFR ] A9
(Korean R&D Scoreboard 2006, p.87 <1-&)

B ORAe VAR b 2 wEos R&D FATUS 74e3)
oA peE ApREggdd 0@ delg ackad dov 2

7] FR&DFAE A2 711 9] 37|07 FR&DR| ¢} 7] dR&DH] 2] goltt

of

TRD;;=CRD;,+ERD;,

A 71M, TRD:,: 37 %R&DY]
CRD;,.: $714]734R&DH|
ERD;;: 37]74R&DH

U2 G718 AAR&DAIE AHr W, F7]H]F4R&DY] = WAt 2%l Wil

o
7G| A 7] 2 ER| S ARgFetal S AR ol Wale 7S N

el
Zhol g gtk gholt),
CRDZ‘,t:BSRDZ‘,t_BSRDZ‘,i_l"’AMORDi‘t
o 71X, CRD;,.: 3718177870 k]
BSRD;,,: Wzt 2350l R as 7w 7 da o
BSRD; ;1. W&o 22350 ®are 7)uke] 7] 25
AMORD;,;: =AM o Bil® 7]F 7l |7t
B8 AT N = EALA ol matE 7N 9} Al 2= 7EE Al A of
BaLE N o] otk

ERD;;=ISRD;,+CGRD,,

o714, ERD;,: 71737471 ]
ISRD;;: Ao nal® 747) ek
CGRD;: A A7 A Aol waie 2%



TE3% R&D FAEA, il s Al o

212

Ao 2 3E

=

t}. G 7]FER&DH]

2}
=

3} 7ro] et

Ko
=]

!

, B71%R&DY]

=
=

AR 71T —ER] 7| 2T +EAA A BalE 7]l ]

JAREA o] el 230

atef Al

o+ Al 2 b A Ao a7

1513
=

<

A

?;5:]1-

H &



o
o,
okm
e
Ho
[\S]
=
W

A

Eil

A B

e

*r al

A& - AR - w4y, “FEdol R&D FA7F mu Aoz o] Fof
2 =747 Tk A A A268 A 9Z, 2009, 95~115.

AMA “E AL ERAA” THA =], A25W A25, 2011, 186~

AHAE - olefe, “FAa71Y R&D FAIE Aabgel wAE &3 ek A
T A26¢8 A9, 2009, 151~178.

, “R&DFAFS} 559 AAagAd Al a3 SFAV|YS &83 A58
A 1979, A17A A3E, 2010, 1~21.

Aghion, P., N. Bloom, R. Blundell, R. Gri¢th, and P. Howitt, “Competition and
Innovation: An Inverted-U Relationship,” Quarterly Jouwrnal of Economics,
120, 2005, 701~728.

Aghion, P. and P. Howitt, Endogenous Growth Theory, Cambridge, Mass. and
London: MIT Press, 1998.

Aw, B.Y., M.J. Roberts, and D.Y. Xu, “R&D Investments, Exporting, and the
Evolution of Firm Productivity,” American Economic Review, Papers and
Proceedings, 98(2), 2008, 451 ~456.

~, “R&D Investment, Exporting, and Productivity Dynamics,” American
Economic Review, 101, 2011, 1312~1344.

Aw, B. Y., M.J. Roberts, and T. Winston, “Export Market Participation, Investments
in R&D and Worker Training, and the Evolution of Firm Productivity,” The
World Economy, 14, 2007, 83~104.

Bagchi-Sen, S., “Product Innovation and Competitive Advantage in an Area of
Industrial Decline: The Niagara Region of Canada,” Technovation, 21, 2001,
45~54,

Bernard, A.B., ]J. Eaton, J.B. Jensen, and S. Kortum, “Plants and Productivity in
International Trade,” American Economic Review, 93, 2003, 1268~ 1290.

Cassiman, B. and E. Martinez-Ros, “Innovation and Exports: Evidence from Spanish
Manufacturing,” Working Paper, 2004.

Criscuolo, C., J.E. Haskel, and M.J. Slaughter, “Global Engagement and the



214 FE3 R&D FA2A, At o4 dAd i 4524

Innovation Activities of Firms,” International Jowrnal of Industrial
Organization, 28, 2010, 191~202.

Davis, D. R., “Intra-industry Trade: A Heckscher-Ohlin-Ricardo Approach,” Journal
of International Economics, 39, 1995, 201~ 226.

Greenaway, D. and R. Kneller, “Firm Heterogeneity, Exporting and Foreign Direct
Investment,” Economic Journal, 117, 2007, 134~161.

Greenhalgh, C., “Innovation and Trade Performance in the United Kingdom,”
Economic Journal, 100, 1990, 105~118.

Grossman, G.M. and E. Helpman, Innovation and Growth in the Gobal Economy,
Cambridge, Mass. and London: MIT Press, 1991.

Harris, R., and Q.C. Li, “Exporting, R&D, and Absorptive Capacity in UK
Establishments,” Oxford Economic Papers, 61, 2009, 74~103.

~, Study of the Relationship between Innovation, Exporting and the Use of
E-Commerce, Report to UKTI, 2010.

Iacovone, L. and B. S. Jovorcik, “Getting Ready: Preparation for Exporting,” CEPR
Discussion Paper, 2012.

Krugman, P., “A Model of Innovation, Technology Transfer, and the World
Distribution of Income,” Journal of Political Economy, 87, 1979, 253~ 266.

Lefebvre, E. and L. Lefebvre, “Innovative Capabilities as Determinants of Export
Behaviour and Performance: A Longitudinal Study of Manufacturing SMEs,”
in A. Kleinknecht and P.Mohnen, eds., mnovation and Firm Performance,
Econometric Exploration of Survey Data, London: Palgrave, 2001.

Levinsohn, J. and A. Petrin, “Estimating Production Functions Using Inputs to
Control for Unobservables,” Review of Economic Studies, 70, 2003, 317~ 341.

Melitz, M. ]J., “The Impact of Trade on Intra—industry Reallocations and Aggregate
Industry Productivity,” Econometrica, 71, 2003, 1695~ 1725.

Olley, G. S. and A. Pakes, “The Dynamics of Productivity in the Telecommunications
Equipment Industry,” Econometrica, 64, 1996, 1263~1297.

Romer, P. M., “Endogenous Technological Change,” Journal of Political Economy,
98, 1990, 71~102.

Salim, R. A. and H. Bloch, “Business Expenditures on R&D and Trade Performances
in Australia: Is There a Link?,” Applied Economics, 41, 2009, 351~ 361.



o]

oftl

- A
=

215

Ho

Topalova P. and A. Khandelwa, “Trade Liberalization and Firm Productivity: The
Case of India,” The Review of Economics and Statistics, 93, 2011, 995~ 1009.

Van Beveren, 1. and H. Vandenbussche, “Product and Process Innovation and Firms’
Decision to Export,” Journal of Economic Policy Reform, 13, 2010, 3~ 24.

Wakelin, K., “Innovation and Export Behaviour at the Firm Level,” Research Policy,
26, 1998, 829~841.



216 %3 R&D FA24, gl T2 Al udt AT
[Abstract]

The Dynamic Effect of Export and R&D Investment
on Firm-level Productivity

Sunglyong Lee* - Youn Seol**

Using 4,008 micro firm-level data of the Korean manufacture industry, this paper
analyzes the effect of export and R&D investment on firm-level productivity using a
dynamic structural model. We examine the effect for self-selection process and effect
of learning—by exporting in which many researchers have an interest.

We summarize empirical findings as follows: first, R&D investment decision for
the domestic manufacture industry increases firm productivity by 3.1% and export by
5.9%. For different firm size, the effects of export and R&D investment on firm
productivity are larger for SMEs (small medium-sized enterprise) than for large-sized
enterprise. Second, export and R&D investment are complementary with each other
and they do have a positive effect for firm productivity. Based on estimation results,
firm productivity makes higher probability for increase export and R&D investment
by 44% and 16 %, respectively, therefore, it plays a role for an huge increase of firm
productivity through export and R&D investment. Lastly, the improvement of firm
productivity through the decision of export is shown to be larger than that of R&D
investment decision. In other words, it implies that the effect of learning—by exporting
is larger than the effect of self-selection process for high productivity firm.

Based on empirical results, a support for exporting as well as R&D investment
should be considered to improve the productivity of the domestic manufacture. Also,
when we consider the effect of export and R&D investment on firm productivity is
larger for SMEs than for large-sized enterprise and he improvement of firm
productivity through the decision of export shows larger than R&D investment
decision, the portion of R&D support would be more weight on SMEs, therefore
making domestic SMEs to propel exporting may be a possible policy direction.

* First Author, Industrial Bank of Korea, Economic Research Institute, Research Fellow, Tel: +
82-2-729-6867, E-mail: 1sl1342@ibk.co.kr
** Corresponding Author, Kyungpook National University, School of Business Administration, Tel:
+82-53-950-7441, E-mail: seoly@knu.ac.kr
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