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R&D
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OECD (2001)
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Y = AK LY, Aci—A =G(R, A) =R A (1+y)

Social rate of return to R&D (=r)

t R 1 t+1 R
A t+1
= 147 =[ L)) L (R -RL)
aR t 6A t+1

=> 1(S)=Aoga/S+¢ga +(9y —ga)

s=R/Y, ga =A/A gy =Y /Y inthe steady state
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R&D # 4
1
2 Knowledge spillovers (standing on shoulders effect)

3 Creative destruction =>

4 duplication (stepping on toes effect)
A=6R*A’/(1+y) R=R&D A=
1,2 L = R&D
3,4 T = R&D
3 (1<0.25 ) R&D
Social rate of return to R&D = R&D (=r™)

Y =e“Z¢KeL"®, Z=R => [P =0Y/aZ=¢&Y12Z
TFP =Y /(K“L"*)=e“Z¢ => TFP/TFP = u+¢&Z1Z = u+7"(R/Y)
Industry-level regression: AlogTFP = u+r"(R/Y)+¢

=> Pt = 30% > private return (7%) (Griliches (1994)

—
—
(2]
-
Il
!

PLr(1-A)gy >1™
=> rPt social rate of return

=> social rate of return to R&D >> private return



) 2,

Gallini (2002)
1 (2003) Yes
1 T
2.
(tragedy of anti-commons)
Kortum and Lerner (1998): 1990
Sakakibara and Branstetter (2001) 1988
Lerner (2002) 60 150 => u
5 6
3. 5. (knowledge diffusion)
()
=> T
=> T
=> T
Jaffe, Trajtenberg, and Henderson (1993)
4. Geographic localization of knowledge spillovers
=> T A B = A B
1. T A A C
2. vertical specialization (R&D ) =>B C B A geographic localization
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TABLE 111
GEOGRAPHIC MATCHING FRACTIONS

1975 Originating cohort 1980 Originating cohort
Top Other Top Other
University corporate corporate University corporate corporate
Number of
citations 1759 1235 1050 2046 1614 1210
Matching by country
Overall citation
matching
percentage 68.3 68.7 I 714 74.6 73.0
Citations exclud-
ing self-cites 66.5 62.9 69.5 69.3 68.9 704 H . H H
Controls &8 631 e63  sas eo ss  Citations excluding self-cites
¢-statistic 228 ~0.1 1.61 7.24 5.31 5.59
Matching by state A B
Overall citation
matching
percentage 104 189 164 16.3 27.3 18.4 > ContrOIS B C
Citations exclud-
ing self-cites 8.0 6.8 10.7 10.5 13.6 113
Controls 29 6.8 6.4 4.1 70 5.2 =>
t-statistic 4.55 0.09 3.50 7.90 6.28 5.51
Matching by SMSA
Oversll citation
matching
percentage 8.6 169 13.3 126 219 14.3
Citations exclud-
ing self-cites 4.3 4.5 8.7 6.9 8.8 7.0
Controls 1.0 13 1.2 11 38 2.3
t-statistic 6.43 4.80 8.24 9.57 6.28 5.62
Number of citations is less than in Table 1 because of missing geographic data for some patents. The
(statisic tesls equalty o tho citaion proportion excluding selcites snd the contzol progortion. See tex for 9
etaila.

(2)

Eaton and Kortum (1995)
Multicountry endogenous growth model with knowledge diffusion
oy = J’1ZiN:18ni _[_[we’g"i g sfLisds

L = Knowledge stock of country n attime t, s = share of researchers,

Lis = population of country i at time s, &, = speed of diffusion from n to i

a N Eni Hi ~ TaBLE 5
=> g = - E # —I Sﬂ Li GROWTH DECOMPOSITION
i= I

J = &ni + g Hn Dug o Research Petformed in
Fraction of Productivity  —-—- — - — e ———
Growth in Gernany France LK Japan us.
Germany 0.16(0.02) 00800 007(0D1) 07 (D 02} 142 (G.04)
France ’ 013001)  0IL(02)  0GT@OL  026(302)  DA2(094)
UK D15 (03)  007{001  U13(0.02) 200 0.33(006)
Japar. 0:4 @02 0I7{001} 007 (0.01) . .05} 0.36 (0.05)

70 Us. 020000 005 (002  005(001)  020(00%) 060 (106)

NoTE: Rows may niol sum o 1 due ta rounding. Numbess in parentheses are approximate scandard
errors.
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Zucker, Darby, and Armstrong (1998)

knowledge diffusion (spillovers)

#

Rhode (2000))

Keller (2002)

OECD(14

)

“star”

“star”

knowledge diffusion

(technology adoption)

(Olmstead and

(Manuelli and Seshadri (2003))

|n FCiI = (ln ZCit - |I’I th ) - Ecit (In LCi! - |n LCt ) - (1 - 5(;“ )(|I’I KCit - |n KCt )

F = TFP index, Z = value added, ¢ = country, i = industry, X =x

In Fcil = +a; + ﬂln[scn + ZQ¢C }/Sgneichg :| + Eit

S.it = R&D stock in industry i in country c at time t, Dy = distance

y=
Keller (2001)
G7
=>

, 0=0.12-0.20 (

S _te—é‘ch +7Mcg
i

M

) => half-distance = 1200km
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Caselli and Coleman Il (2001)

OECD
OECD

Hall and Jones (1999)

T => TFP T
13
=>
Coe and Helpman (1995)
22 20 InF, =’ +a%InS¢ +&' InS}
F=TFP, S%= R&D

Sf= S,f :ZR_miij, mi,-=j i i

d_ J = =

o = , knowledge spillovers

Keller (1998) : o

Rodriguez and Rodrik (2000)
15

Branstetter (2001)
R&D

k
|n Pit = ﬂlnRi[ +]/1 Ianit +7/2 InKﬁt +2c:15°Dic +,uit

P= it ,R= i R&D ,D=
Kae =2, PiRat R&D
Ki = .. PiRa R&D

) = alih Fo=(f,fo fi) k =

|:(F| Fi ')(Fij |)]1/2 3
Fixed-effects, random-effects, negative-binomial

=> intranational knowledge spillovers

}/,] = , )/2 =
14
Branstetter (2000) FDI
INCyic = o + B1INPy + BoFDli + s INRy + )" ey +ati + &4
= [
= i
FDI =i , R=i R&D
= => FDI  knowledge spillovers
Branstetter and Nakamura (2003)
=> T
16



(3) Knowledge diffusion
R&D Branstetter and Nakamura (2003)

NP = IR + D 7T+ 6D + 4 year dummy

Figure §

Trends in Japanese R&D Productivity, 1982-1997
Regression Results from Table 1, Column 1
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Inward and outward FDI flows as
a share of GDP
Average 1990-98
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