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ABSTRACT

This paper consists of two parts. The first part introduces a simple endogenous growth
model. It is based on Romer(1990), but extends the original model by incorporating
individual workers skill heterogeneity. Based on the heterogeneity, the model has a labor
allocation mechanism between skilled (research) and unskilled (production) sectors. Different
from Romer(1990), the labor allocation is determined by both demand and supply conditions
of the economy. The endogenous growth model presented in this paper shows how the shape
of the distribution of human capital affects on the labor allocation, hence on the employment
structure, wage profile and economic growth. The model can be extended to an open
economy. With the heterogeneity, the extended model explains distributional effect as well
as growth effect of the economic openness.

The second part provides empirical evidence in support of the extension part of the
model presented in the first part. Based on the endogenous growth framework as proposed
by Romer(1990) and Rivera-Batiz and Romer(1991), the model explains how economic
openness affects labor allocation between skilled and unskilled sectors. According to the
model, economic openness can affect labor allocation through two channels; knowledge
spillover and specialization. First, the openness promotes knowledge spillover and hence
increases the productivity of workers in the skilled sectors. This makes the economy
employs more workers in the skilled sector. On the other hand, the openness causes global
specialization which leads more employment in the skilled sector for the developed countries
but at the same time, leads less employment in the skilled sector for the developing
countries since the developing countries have comparative advantages in the unskilled sector.
The empirical results obtained using cross country panel data in this paper support these two
effects of knowledge spillover and specialization.

ET 0 ol Fek2 o|x[=Alol| of

[ 1

Ct2 Uch olE sl 2 =22 4H
st
5|

rok

L RS

ozt

[o]]]

0 =
n

S

5]

m

o g

o[&Mdof 7[5t =
<]

2
| 2707t =8icse 2

2 & ZMel DRTx(EY Y 0% £2o| M 18
2 23 z2o| w2} ofw| A= XS Musict

2 oae HHEHol J|usin ot HuHAel deR S Jhssich HUHA
of Aoz HuE 2ol w=w, FHel JYst AMe cisy YL F Ik HzE




ABSTRACT

Soll 1E&7=0ll ¥ek= n|Flct shbs MAS3SKspecialization)E S8t AZ2A JHEd
ZHsIA =2 v|mLoll 7|gsto] R2Y MAks ANYsh=d|, old w2t £
LETRIF 2= ol IEF=0| e o|XA =k o2 Shbs XA
(knowledge spillover)2 &8t ZZZAM Aol JHEst M2 X[A2Rts FElsk=d]
Ol 24 caMiMo| dsks o|x|1 ul2iM D87 xE Hsks o|x|A =t

207h=2 SHEEAIZE O|&3l0 MBEMol 2 22 ZHol JHEat THS 7|
b 280| MYshks Hit 20| 99| F JHX| 42E Sof 187 xoll &2 nlEe 2

ro roh

g = AUt




90 | semamE /2011 v
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S7h= AAIZ 4713 o]2RFe] ARshe nioh o] agTxo JdEFS MRS
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Romer(1990) =& A 3 A9 7&Fe At 73 S04 F79] o A
S(number of variety)ol] &J3l] HJF ==, ol & =F5379 FHo] HA A= 4%
X e A=t 25 Al o B JAFAE A 20T F UASS 9|
dth & RN =T A F 7}1191 FHE FEH=, shhe d7EA
(researchen) A o5& 2% F 1‘:% S BT EN A TeTEs =0l
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2o FAL Te} 2k ANRNAE AHAAS Fe T 3 /|RT S 2
ok AMPATE 5 23S AR 292 g8t olefdt DS 53 92
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2 AoMe 222 18R HEE 2 vgd FandE A2 =EEHallocation) 7}
e Argstr] Sl e AEEES ATlgith B el avfehs WA AR
719] Romer(1990) =&l 24 o] @S 7P 202 o]Hgt AL AlQletale
Romer(1990) E&o] 25 IU|Z wj=3 Q).

ojgtoll e WA F B9 7ETRE 13| AWl ol B8 BP0 zHE
7BAe] A7 E o] DA EEHEAE |25 gtk 3 o]
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4) 71E9 FREY TRPIAR BadME JNEEAE B8 £H¢ 2|49 & ) dEEs)
2~E{(Domestic R&D stock: DRD)S E3l], s|9]25E FUE e x2eite] At &9 A dEa ~
E{Foreign R&D stock: FRD)S B3l S48tk AAS U 8-S i) AV A58 28 F=

5) o] F-E-& Yeaple(2006)] ololt]iolE whith thek Yeaple(2006)2] 28 WA AR 79kstA]
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€ BAFAEL 2EAZA 3713 F N9 EHE F shuel A Ade fick

AR, N AAFASL DEY AL (continuum) 2A] 7H7R10] Ad 71453 (2)d u}
waxshed], 2R VEgEe "ol o Ao FolxH o]59] BEE ths
zZ

>0) (1
© M =528 7lErE, AT X2 FHE AR5 B (parameten) = A
[e)

z
o gol A25E AHOR Be 7E5FS A =EAT} Ho] ZAFL o))

A, 74A19] FJ9= 12 EF8Knormalize) k. TR, 718 AAFA S gk
AL Yaari(1965)9} Blanchard(1985)°ﬂ o AAE wrel 2e A (perpetual

youth) R &S Wtk &, B ZAFAESL dold Wid v 7|3t po] 52 A
shedl, wi7leieh AR 9 B4R 571 Edate] AA WAe FATE B4
Ao FEE GADT, A, ZRASE 2 AR olB T1EFEE AT 9o
U o]29 ASAAE 25 BY3t) = o]5e ey go] Al P LS F
thsista gk
. —(p+p)(t—ty)
Mazx / loge, e dt 2)
tl]
da,
5.t P ra, +w,—c¢,
(2, to= B AIA, pe AIZH S (time preference), pv= UH7] Are g, r& 9
Efrate of return), c= A2HF, av AREFHAATFAES ST A&
2 2), wE AL 99
6) 4714 AFEZE AHE olfirs, 5 B2 4= Al sdF EX P A FARES of
E AR A 28 AT RS B4 Y (analytical) 2 ©F ‘5‘} lell g-ola7] mEoltt A2 th
QFO 2= Pareto EE 1L} Log-normal EYX 5o 3lor, ol BEX = AFRES} 22 dxtAh eyl o}
Y A (peak) S 7HA 1L Felal= HolA ZAHo] ok JE%L]- E510)| A A8-gF Barro and Lee(2000)

A5 A A AR wE 2R FEO] F TEREA YT A FHE T8 1HT
AE TF HEE IR FeH ot AFHo 2T FHIA 71eFTTo] - (peak) ] ol HIXI3ThH=
ol A Pareto ¥3EL} Log-normal FXEE ARSI A4S 4= U= Aol A dofx AT
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BaoA 2788k e HEE Romer R8o 7FE 7122 Romer(1990) =&}
TRRRRAE HEA ALY S0 AL AT S A R AR, 7 Bl
AT BT 71E9] Romer(1990) ¥ FU3HA AAF o] ok Zhzhe] Ftol digh

71 ZEx MAEZ(final good sector)
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o] 4 3-8 S AR = €59 FF23assortative matching)®] WS R AS
71 949 Baskekn e WL olelek FHel Asishe AR AelHoR e
579 7S BAd 2RAE SAGTHRRN, 18] BE 22AE u]AL
(FHEA WHRRAN B35 A HI o)F Bo) BE ZRATL A V)%
ol we} ZApe] 18FE e 2 EH(allocation) = AR&A E-F(self-sorting)S] HAY o]
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L)%, 0|2 A ANLRETLRRY T FA Ak A7 SSAEES
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231 Adte] Hrt. Hop ZpARE AW Sattinger(1980)5 =
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(equilibrium threshold skill-level)= z, o2}l SPA(TE JEA o]HT; =2 2] 7]

2 AU 22ASS BT QAL TARM H6] 184 e 2EASe F
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[Figure 1] Structure of the Model
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ZAE AFHE Aol FdstH, o= MEE X ZHBl SeAEdS S0
d

Az Al A gto = 2t AFETEEe] Bkl e 7S g
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Pi= [ Tas) e as = 2 (16)
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[Figure 2] Wage Profile of the Economy
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[Figure 3] Equilibrium of the Economy
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[Figure 4] Summary of Resource Flow of the Economy
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[Figure 5] Comparative Static Analysis

(i) When ~ Increase (i) When X Decrease
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[Figure 6] Wage Profile (Case 1 & 2)

(i) Case 1: Without Knowledge Spillover (i) Case 2: With Knowledge Spillover

Wage Wage
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[Figure 7] Wage Profile (Case 3)

(i) Developed Country (ii) Developing Country
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[Figure 8] Wage Profile (Case 4)

(i) Developed Country (ii) Developing Country
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TNEERL AJAE A5 E o]-83e] AL (perpetual inventory method)ol] W} 5
AE}, Eaoe= AS5E2AS 218l Coe, Helpman, and Hoffmaister(2009)0l 4] R a1e 2z}
=9 & AFNEFA 25 A5 E AR o] &3Ithl) 7|y #E F3E5F nit
THRAZ BaoAe sje] A7tEAl A5 S5, a2|al AATE tiH] £ vlF
(Import/GDP)o] S5 3|2 HH A= A2ete] Arr & F o= 7Pgsdth

ki, AAHES AZE F35 die/ity] a9E ASs] f8 o 22 7 S
o] MFES 1At shve U A7PEFEA 25 AxKDomestic R&D gap) Q1T
ole Ztao A AFNLEES Bl FHE A2 S 7t 7l A= vlasr] ¢
3 AREETE S AFNEEA 25 Axe 3 57k Sl AEEA 25
(Domestic R&D stock)®] ¥ 7P W& o] ] A7/NEFEA 2585 Ad F7H8) 9

16) A2 8at0] ekt - (Case 3] BE ehd [Figure 71 BA53} A2 whet AAA Y] 1
g0 DAL EAE RATT Ao B, [Figwe 81 A|A13Hb0] AT 71T B9 (Case H2A
AN AT B ZANY B} U5 AZE B BAE FEs YE ol B 3

K%
1o o
)
1>
i\
=

B3l ANl 187X A AHE AAES A2E B A
Taste] Bor

17) 5 A8+ Elhanan Helpman(Harvard University)2] &3 0]A| S S ¥/l Ach

18) <Appendix 1>9] Q°F FARZAAAN & F Qe wpe} o] /M B 4o IU AWiLEA 25
(Domestic R&D stock) S 2 3}aL = Ul w5022 Domestic ReD Gap™™* = vl=re] i) A+
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T QTALEA 250 ) mmstozA TRk 5, & Tk AT
AAke okels) 2ol A F glol F4% AT 71$43 Ft Arke 7
& ojmgki

] A AFNETER AR Domestic ReD Gap')

_ Domestic ReD StockMer
Domestic ReD Stock'

for all country i1

AESE 58 29E ASs] 98 dadt v she] W R&D YEE
(R&D dependency) 1, o= g =7t dvht B2 4] R&DE 59l o&Es=AE
UERE wWgo|th R&D oEEE R&D 7IF FUIFSR&D weighted import
penetration) = F3l S ETE oJwl] Y F-E(import penetration) F/F §F = 71] WA
ZHo A el o5t o] HlFo] duh HEAE AYE =, R&D 7IE FUA
e 019} 2 FARFE AT Al 2 ‘ﬁtﬂ R&D =S 7EoR T HT TR
A T Aok &, FYg FAIFES VI F7E sleEkE At A 02 R&D
7{}‘*‘}_7} =2 219 FYPRTE @EJ} T7HYGE R&D 7 FURFES H 2
A vehbsd], BaolMe o] =Y R&D =7t diFe® ¢ Adal 7t
T wEbA] oLl
A1 A= Domestic R&D gap)7} 3L R&D 715 FUXHFEE A3 R&D «] =7
Z 7ML TE AAVNY Al AAESE HEE T3 ANEE) R A g
A58H/E F A= Q4T & ok

N

A, A28 &M Aol ldEhe 2] 3 F33H7] YA Barro and Lee
(2000)2] =718 w5433 S(educational attainment) AHEE ©]&3}HTE & AHE= 1950~
20101 7IRF F A 5 BHE M7l 7S e 249 254 o Mits

NETE2} 2588 AMS-StTh

19) 94714 3 %7}4 oﬂ;L;Hum—‘H H -9 2R 718X % 525 R&D stock®] &, a2
B9 7|&g4t S o3 EgFHoE AAHH o vt ek o] YT AF+= Grossman
and Helpman(1991) 719 Tyl A AR A8 E AR o] 8t AY o]E0] AMES WS
a2 Agste TS wlth

20) R&D 715 FYHFE(R&D weighted import penetration)2 Tol= ol tish R} Mgk A2
<Appendix 2>E FZ.
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{Table 1> Occupational Category by ILO

) - Professional, Technical and Related Workers
Skilled Sector e .
- Administrative and Managerial Workers

- Clerical and Related Workers

- Sales Workers

Less-skilled Sector - Service Workers

- Agricultural Workers, Fisherman and Hunters, etc.

- Production and Related Workers, Transport Equipment Operators, etc.

F(HE o, dE vwk 1E o), 1E vvho =
TRkl o]k 2L St Ry ok P & i Z=o] A AS 7853
o olu Zh=re] ’%’*&7}%‘3?0 st BX = ol A3 o] 2Ryl FUTH
AFEEE AHSI o2 ojnf 1E sjFehs WA 1299 TeFE(2)S T

2 3K normalize) 33Tt

A =E7IFHILO)E 1970\ o] HI7HA] 22| 2F(occupation)'d FHAAF = A}
25 A=HE AFslaL e, 5 ARd] mEW 225 A$E A <Table 1>
3} 7EL°] 7709 AFoE FEEH EJ_Oﬂ/HL ASEAS fal A71g The] A
T 5 A7 348 s SRR, e 4SS visdi R ekl
ok O]Q]r e FAE7TY ARE o]&shd Zh=e] dxd

=8 5 owsd e

T8 HITE Ao e, AUH R SFo] £& 2RATE SHRTe] agHna

7Hget oleh 2 HFd 1§ wF AR} ZEA S RIS o gste 74
o AR dFM 7ETE(z)E FEE + Uk

= g7z FFS vAE B2 2AE0] US F A

o,
ro
M
@
X
ofN
El
i
- 2|
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v
2
f
2
R
&
g
s}
=
=N
=N
>
a
=
o
&
l'1

21) Barro and Lee(2000)2] Datasetol| 4] Z=r2] 254 o] Q1= 15 A E(educational attainment) B =2 T3}
2o 79l aFo 2 FEHL (1) No Schooling, (2) Primary Total, (3) Primary Completed, (4) Secondary
Total, (5) Secondary Completed, (6) Tertiary Total, (7) Tertiary Completed.

22) A ()& F=
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ZH e 7 58 4 njsE 229 180 0jX= F
T Ak olg KR5S FAIS] fal Eare] AFEAAME Al dAE
Sl 1 7R 3 (fixed effect model)S ARE-SFITE HESE Earo A gt oz 71
H(1970~2000'd 717h) AEE ARESIAS= FRbete] dF AEA] Q1S ARt
sEol wt o WS F deoll® Fosilt: ol Sl BadMe AR Al &
o] A7 55 B Jxo} SRFE =3t o] Ao flojxe] A
H Axke] WstE itk A=Y A7 55 Be Akl thgh AR < Ginarte
and Park(1997), Park(2008) SollA 4 - Hi1H £33 H 3 A|4%(Patent Protection Index)
£ ARSI SEEE = Al tigk Fe] AEe qlojx o] Al AAt AEE UE
e HrEs SAeE77e] ARE ol 8ste 4= Axd A AP2E2A T &
s TARL HIE /A TR T S SAA HIE S T8k ARSST
ASEAE 918l 2170 OECD 57F=9] 1970~20001 713 & Al dAts
£ AR2YBI o, o] &3 A5 EXE EAsH t T

* OECD STAN Database/UNIDO
* [LO Occupational Employment Database
* Coe, Helpman, and Hoffmaister(2009)
* Barro and Lee(2000), ‘Educational Attainment Database’
] 6 7} (fixed

* NBER Industrial bilateral Trading Data
St 1%

* Feenstra(2008), ‘UCD Statistics Canada Trade Data’
* Feenstra et al.(1997), Feenstra(2000)
* Ginarte and park(1997), Park and Lippoldt(2005), Park(2008)

Skoll A Advget nie} o] 747 217859 HEARE ol
H =Fo9 o]

L) 24 B2
4 Aishe o o st AAZ YA PR
= oo UgEs didez sta e A, AA
3 A Do) OECD 752 o] FoA] UL
TANLER 25, gy =,

23) 2171 =7ke] ke <Appendix 1> FZ. o]¢} 7Ho] OECD F/Fewhs: o g ZAHIARTE 753
L3 & =72 o|2R o] V| EH o Ao A7)
AFEFEIAL e WA A AR
b
20 T

tell= % 714 o7t ok A, A58
(steady state) FEIE FHsIATH= A, A
=
o] i F37
AZE A0
=
el 3 4

F2 ATEdRERTE 4055 2Ad
7k sfje] 4
25 Se
= AAR olF %715 AN HA AT 2A
o e, X2EZ, g 5 o] FAEE0] 2P e b 719) Felth

SEY =25
<Appendix 1>°1]4] no} o)
3 e AR F)o] Z7PARE g Aolsithe F(ole 1970 o1%9 7] AAIE A7t AHE-EH



122 | sEmgmE / 2012, |

effect model) & FHHOM, A Thes} 2.

Aln(zy ;) = a;+ o+ By A CG,

+ B, Aln(DRD;,)+ B, Aln(FRD;,)

+ ByIM;, | Aln(FRD;,)

+ B4 In(Dgap; ; )

+ B85 AIM;, In(Dgap; , )

+ B A WIP,,+ (: APP;,

+ Bs A Ggap;+ Byln (21, 1)+ €
(& A7IM ie =7k te = UeiH, 2,2 994 7leTE, oce DA
o224 F gEgEY o o]'/] gEs Ad 222 vlE, e 7Y HE
(Import/GDP), DRD$} FRD+ Z}Zt DomesticZ} Foreign R&D stock, Dgap-
Domestic R&D gap, WIP< R&D 71% FU3FE, PPe 219 539 HS 3
& Yee A, Goap(AA 8224 7 sdes SAR BlE /314 G2
22 F sHeE TAA HIE)S AEAPGA 9] o] AE A AT E UERA.
AT 12} 2RSS 9H))
oF Zellx] gt o2 Yol = 919 429 Ro=
FE A4 5,9 FEe (HE AR ddET I olfre= tiekEY oy s
d 22 HIF(06)Y 7t 859 39 37H Yrlsket #8241 5 o
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7] otk A, g, 9] Foe (¥ AR oAHe, 1 olfr= wl dTEE
A} 2~E(Domestic R&D stock)©] F5525) SHF-F FAle= T2A] AAkdo] =
3 wEpA SEFEY] =EFaTF A Hol FE A TIETE(2)) 0] dHFOE s

£ TN

il

24) 71 SEeF FF9 EX FeE Yehl= A3k B4 CG(College Graduate Share)S AFE-SF AL o
PAA 7NETE(2)SE T4 }h ol Agkol ARE-EIS17] W]t
25) ol& & Ao By FiEA & It Adkeke A 7Y 5 UEE Vo] Ade A 9
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b AFSEA Al of2lgt 8R1E9] I7PE AolE TE3] aLPsljof o5 AAFE:
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o]

{Table 2> Panel Regression Results

Dependent Variable: Alog(z,,)

(1) (2) 3) 4) (5) (6)
log(zs,) L0.760%%% | L0.731%%% | 10.766%** | -0.734%** | 0.083 | -0.056
BlZ1e-1 (0.158) | (0.161) | (0.168) | (0.176) | (0.087) | (0.089)
2085 | 2.170* | 1944 1928 | 6211%** | 6.570%+x

A
¢ _share (1209) | (1204) | (0.193) | (1227) | (1.576) | (1.370)
Alog(DED) 0361%%% | 20211 | -0338* | 0137 | -0.016 | -0.017
' 0.103) | (0.127) | (0.132) | (0.168) | (0.040) | (0.035)
Alog(FRD) 02005 | 0.134 | -0.199% | -0.125 | -0.305%* | -0.202%*
g (0.103) | (0.116) | (0.109) | (0.118) | (0.125) | (0.097)
L0.191%%% | 0.196%* | 0.186*** | 0.192%* | 0146 | -0.111

IM,_. - Alog(FRD,

vor t AlOgUERD) 6 0say | 0081) | (0.060) | (0080) | (0.093) | (0.094)
log( Dap._0) 0.163%* | 0079 | 0.155** | 0044 | -0.007 | -0.007
S 0.051) | (0.073) | (0.062) | (0.086) | (0.012) | (0.012)
0.269%* | 0266% | 0269%* | 0266% | 0227 0.135

Alog(1M;) - log(Dgap, ;) (0.108) | (0.133) | (0.116) | (0.136) | (0.172) | (0.166)

0.051%%% | 0.053%* | 0.052%** | 0.055%* | 0.015% | 0.019%*
0.016) | (0.020) | (0.016) | (0.021) | (0.008) | (0.007)

Alog( WIP,)

Alog(PP) -0.016 -0.037 | -0.109*** | -0.051
B (0.031) (0.036) (0.039) (0.039)
-0.267 -0.251 -0.009 -0.007
Alog( Gga,

og( Ggap,) (0.300) | (0.317) | (0.405) | (0.411)
Constant -0.595%** | -0.275 | -0.559** -0.132 0.042 -0.125
(0.186) | (0.298) | (0.223) (0.338) (0.079) (0.102)

Total elasticity of Az, with respect to":
— -0.264** | -0.199* | -0.261** -0.189 | -0.354*** | -0.239**

AFR IV

FRDG 80D 1 0109y | 0112 | 117 | ©0117) | 0130) | (0.108)
—— 0.176*** | 0.092 0.168%* 0.057 0.004 -0.001
P A /

Dgap(By+ G20 16049y | 0.072) | 0062 | (0.086) | (0014 | (0.121)
Fixed Effect Yes Yes Yes Yes No No
Time Effect No Yes No Yes No Yes

# Obs 63 63 63 63 63 63
R® adjusted 0.717 0.736 0.721 0.743 0.447 0.552

Note: Robust standard errors are in parentheses (¥** p<0.01, ** p<0.05, * p<0.1).
Time dummies are not reported.

1) Total elasticity is evaluated at their sample means (A= 0.3355 , AIM=0.048).
Standard errors for the total elasticity is calculated by delta method using Stata command ‘nlcom’.
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<Appendix 1> Summary Statistics

Ratio 2000 to 1970

2 A DRD FRD M IP wIP PP G,
Australia 0.63 0.79 4.35 2.63 1.74 2.24 1.63 2.04 1.04
Austria 0.97 0.52 8.70 3.65 1.61 1.99 1.63 1.64 1.17
Belgium 0.95 0.55 4.63 2.60 1.73 2.24 1.97 1.52 1.00
Canada 1.61 0.40 6.00 2.40 2.01 2.24 1.69 1.60 1.00
Denmark 0.57 0.82 5.05 227 1.33 1.54 1.32 1.87 1.07
France 1.13 0.48 4.07 2.29 1.79 2.69 2.33 1.44 0.99
Germany 0.91 0.50 4.60 2.39 1.71 2.67 2.09 1.50 1.07
Greece 0.78 0.61 82.92 2.71 2.15 1.50 1.18 1.71 1.17
Ireland 0.99 0.53 9.70 3.47 2.06 1.71 2.06 2.12 0.97
Italy 1.23 0.53 4.67 1.84 1.70 1.95 1.44 1.66 1.05
Japan 1.66 0.49 9.28 1.99 1.07 2.40 1.15 1.89 1.01
Korea 1.15 0.47 3297.92 2.83 1.47 1.07 0.95 1.92 1.32
Netherland 0.74 0.58 2.07 3.08 1.37 1.89 2.10 1.41 1.02
Norway 0.95 0.54 8.35 2.86 0.78 1.19 1.05 1.62 1.08
New Zealand 1.78 0.31 3.58 3.09 1.49 1.35 1.27 1.48 0.98
Portugal 0.99 0.50 2.14 1.64 1.54 2.14 1.96 3.01 1.36
Sweden 1.01 0.59 5.79 2.36 1.75 1.67 1.23 1.76 1.05
Switzerland 0.57 0.76 1.96 2.82 1.33 1.87 1.89 1.55 0.97
Spain 0.81 0.55 16.98 1.21 2.58 491 3.16 1.66 1.14
UK 0.83 0.65 1.78 2.66 1.43 2.57 5.09 1.71 0.95
USA 1.70 0.45 2.34 5.94 2.72 3.88 - 1.27 0.99
Average (1970~2000)
z A DRD FRD M IP WIP PP Gup
Australia 0.954 1.447 16,367 559,816 0.172 22.90 26.21 2.994 0.936
Austria 0.608 2.857 10,910 230,244 0.357 44 .87 54.08 3.417 0.770
Belgium 0.666 2.263 22,061 243,423 0.641 68.43 74.21 3.827 0.936
Canada 1.385 1.015 40,346 1,143,243 | 0.279 36.93 46.61 3.442 0.989
Denmark 0.862 1.694 8,670 212,960 0.346 49.38 56.73 3.558 0.931
France 0.687 2.459 153,504 252,938 0.222 24.01 15.10 3.854 0.952
Germany 0.635 2.492 240,636 235,070 0.269 25.26 5.98 3.779 0.935
Greece 0.797 2.565 819 217,620 0.271 37.20 44.68 2.871 0.754
Ireland 0.772 2.295 2,359 366,316 0.595 57.92 76.34 2.848 1.019
Italy 0.745 2.792 61,828 252,605 0.211 20.05 17.68 3.713 0.873
Japan 1.087 1.954 365,532 673,897 0.106 6.70 2.95 3.613 0.939
Korea 1.195 2.167 30,767 648,099 0.331 21.18 19.83 3.104 0.772
Netherland 0.675 2.038 42,075 293,364 0.542 58.70 52.62 3.988 0.943
Norway 0.699 1.962 7,883 224,544 0.344 43.13 47.90 3.242 0.921
New Zealand | 1.157 1.449 1,533 395,941 0.285 3548 40.97 3.027 0.966
Portugal 0.810 3.031 1,604 214,892 0.349 30.74 39.35 2.167 0.828
Sweden 0.656 1.881 31,511 244,625 0.310 34.24 29.53 3.573 0.969
Switzerland 0.630 2.122 43,835 256,492 0.354 40.04 33.58 3.625 0.908
Spain 0.877 2.560 14,813 318,127 0.202 18.76 26.27 3.277 0.898
UK 0.661 2.076 208,910 305,580 0.257 29.33 13.47 3.825 1.007
USA 1.326 1.061 1,410,843 | 153,426 0.105 12.30 0.00 4.431 0.990




AN YT E7bt 42 U njs2 20 189 0 gy | 133

<Appendix 2>

R&D 715 FUXFE(R&D weighted import penetration)S Th-3} o] =4 Ht}, o
£ 98l 9A o 2ol Al TR "5E FYsitk o kA = AE AHE
e,

i}

rulo

ReD Investment;

(i) R&D intensity using value added: RDIV; = Value Added, %100

ii) Import Penetration: /P, fmport, 100
: = e
(if) Import Penetration " Production; + Export, — Import;

. Value Added;
(iii) Value added weight: WVA, = <100
E Value Added;

=y

theolle flolxlel 2ol ol WMyES o83t oo} o] AFd™ R&D 75
Z)(R&D weight)Z -3},

RDIV;x WVA;  ReD,

Z{ ReD [nvestmentij B N ReD,

(iv) R&D weight: WVA, =

3 Value Added, | ="'

€7

rpxgo g2 theap o] Zbare] R&D 7IFE FUXFE(R&D weighted import
penetration)= -+t

(v) R&D weighted import penetration: WIP; = Y[ WRD; X IP;, < M_Share ]

=y

where M_share is the import share of manufacturing goods



