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ABSTRACT

Recently Korean universities show very rapid increases in both patents and R&D
(research and development) expenditures. During the period from 1970 to 2008, university
R&D spending has on the average increased 15.3% annually. Along with steady increases in
R&D spending, university’s research outputs have also continuously increased. In 1990
Korea as a total published 1,613 SCl-level scientific papers and Korean universities applied
27 patents to Korea patent office. In 2008, Korea published more that 35,000 SCI papers
and Korean universities applied about 7,300 patents. The growth of scientific articles had
begun from the early 1990s whereas the growth of patent has ignited entering the 2000s.

The paper tried to investigate university research through the window of patent. Patents
lie between invention and innovation and represent the potential value of invention which
will be realized at the marketplace. Since Korean patents do not contain citation information,
the paper used US patents —NBER patent database —as the main data.

The key empirical question is whether Korean university patents granted from USPTO are
characteristically different from other Korean patents granted from USPTO. Previous studies
on US and Europe show that corporate patents are more stylized in appropriablity of
invention, whereas university patents basicness. In case of Korea, the paper confirmed the
appropriability characteristic of corporate patents; but the Korean unversity patents are not
distinguishable in terms of basicness.

The paper estimated the citation frequency function—an empirical model which was
firstly developed by Caballero and Jaffe (1993) and later articulated by Jaffe and Trajtenberg
(1996, 2002). The model is specified mainly composed of two interacting parts —diffusion
effect and obsolescence effect of new ideas or innovations. Estimation results show that
differences in forward citations between university and corporate patents are not statistically
significant, after controlling self-citation. Since forward citations represent the quality of
patents, this estimation result implies that there are no statistically significant quality
differences between university and corporate patents. Prior research results, based on the
same model of citation frequency function, about US and some European cases show that,
in terms of forward citations, university patents are generally superior to corporate patents
—for the case of US- or, the former not inferior to the latter—for the case of most of
Europe.

It is argued that some important and significant policy changes caused the rapid rise of
university patents in Korea. Policy changes include the revision of technology transfer act
allowing the ownership of publicly-funded research results to researchers and the changes in




ABSTRACT

faculty/professor evaluation which gives more credit to the number of patents. These policy
changes have triggered the rapid growth of the number of university patents. The results of
the empirical analysis in this paper indicated that Korea now needs to make further efforts
to enhance the quality of university patents, not just to produce more numbers of patents.

2 =22 e AT7EsE Sslale Eeld £k ALk
XS S5t ECEIXL sidch 3 0|21 FES a2 st MEodTo
lgXMEIL s o|F S3E 0|85t AMe Ui Stz 7Y S35t v|m
felLielel tiah S5 7|9 S3et o Slof el8elE FHollM FHXIX| gt R
HIAIZ{ st E35iel EMs 2ASKEICE 2 SAED Aok 2/=el g E5 24
iMooz 7| S35iet e Sl ®  Zuel 2 =2o fe|uz} thE 535 24
A= MSA(appropriability) FHolM 2 ZnlE ciu|Al7|H, f2|Li2}t tE S5l=
2l FXk= 7|ZM(basicness) FHoA|  FMubMol #Fo|Lt PEE ZHO|M= 7|
Xol7t U= Hez 2ot a8 7[2M ¢ Ssio o|xX| 25tH, ol 2z}
ZHolM 2Lzt thE S5l 71" &  ChEkel Ss{&30| z|2olof M5t o
5ot 3H FEBZ RO|E HO|X| 2= T|eldt Hez FEELCL
HOZ LIEMCE Cl2ez Esielg&ds olz{st &AM ZAul= &F fgte| o
28g 0|85l §35ie] A == F=FZ2  F2 M| ISt LS 2ot MASE]
7|4at chet Afolofl dimws 2tct 7| of Sohe HWE AlAlSiD, =2 ASET
S35l AAelEo| A ZEE o e Us HEQ 7|zod7 Hajdrst Msto|u}
o, ol ZeotslHd Mueldo| UoiMe= chE uiel XAl 7hy galels 2HEN
thsh E3iet 7|1 S3l= 2 Xlo|E 2ol 22 X[X|sich HEe| M3 Matnl sy
X gtz Aoz LEMCE XAHlE HIE  Efel JiM cHo| §x=EH &F 2|}
ol =S+2 535i9 MM HzI =2 zluse| Ssieler & da=ol EN =
A&l Qlchs Ml E AV(sHHE, 71 ofX|A E He=E T|chE & Ut
E5lo MRM MTIt =AH LRe US




118 | mmmmm% / 2010. v

2
o

A AFostR o] 2Est A3

A glom, A=aetel ol 1986
. k] % d zzagst 2 1995d B9
T ArEAuehs Behe EHE’*O] PNES

Al AgEfor, 7]1E gz
theke] A= A2 AL HsE 4 7SSt Wl AAsTEE =Y
ok AEAQ] ws - FE s S ASSL dUCEA2006). 1]
A&7 Zool| 712 AFEE A7 & HIZoe AR-A FEAA F3), ot
= TeARA A7 AFE AEse A o Vel A3, dierde *:i% e
B7kA9] Aol Frhste] =mIEAe]  thgte] Hu ARHom AA|H DEol
Aolu Ak - BAIA B B4 ld Fofske dFF FUHEA i 7)El
of Bt} AHHoz Fofefof k= & A ko E, tisrIde 4 -

g 2 Al A4 T AR
tite] gl @714l FEH ol& F

glES peuet EHZWW: d8 =
HAE A ForA Tl A4 T

g

5
o]

%

7k Z7HSL Qlek o Udte] gH 9
w8

=

=

I

7)ol st AN AAsE WFoz By,
WA, B H ool ARE PHRES  obge ol wie AXw R Fa
N2 Bl A3 Zoleha & 5 B Ao ThEa gleka

ik Ssle tig A7aEe 43 F sh

Syt ﬂif‘—f}% s Ao F o, tEt A7e AFHOE SIET
= TS T8AIE Sk 19 Ak

7Rl AojA tigke] K} 2
% *7751 AJOﬂ QH lcx-}%é}ﬂ AR JARD 77t BREEA, HAZde &
< 3o UBIME ANZS 7S R}

o] ghaol|A] HA dE =9, sy} sk w

el

1) HZ AW tigto] gHstn 31% tﬁ_iﬂr 2 Ao thafA= OECD(1999) 2 Bok(2003)3 =

2) opHE] Ao EFe] g = AT £12003)8 FHE

3) 20039 =0 AAFY AP 787‘; e E SR A E 2 e A8 st g3ty Hg
WA 7S vlds Ao Hrkek 4= ok 1980 m]=oll A A A vlo]-= H(Bayh-Dole Act)d} 2
Wetol X, o] HEo] AR EAA et ek A A e tig AEE S - FHE F A
HAAI, o] 7o Ti&olHely 71eAis], A 5 U vt el A EE o] 7hssl
Ak 12006 theharstaZ WA, 2007).

n_[N



AAZH 7 oA e 555
A% R T o] &8st
Ae Ao Uehythy) shije] o]t
A= WHsle ojF oz gt 5359
235 Z7k= Yehdal itk -2yl
W=l SEolA digte] zXsh=
H]5-2 200039 A9 1%= w]H]
A Z3he 627700 EFsIH oL, 7]
At 2008 Aell= 108] o)’ F71gF 7,319
s 71539 W=l SSEHolA

H1ZE 58%%2 IA A4539
o] B} ZH A1 AAZ 7147t

oo
2

10k

Lm

2 =2 YollA A7k dE FellA
A Aol ek AFAQ] thE-S Al
T Zoltl TAZoEE T 5=
gk gk 5315 Fote] v tigk A
T 58S AFHom FAstaAt g
o} =] 53 = 531E o83k
o= S Edlollv A8AETT EX)

olt}s) Bl E8)7} 71

%7 o
i e Q8RR E & o‘}oﬁ A= EH

Mooy

Bze Aol dete o ol A% Fu Bo} 33 AT AnE 45
4l ooz v 47 glg Aol Aolme, st Sale 713 Selgke /)
o, ShHolAE o]ist 34 wsjel] ¥-3 R4 EE FZAE SN thE Ao
317 13k =S AT Aoln, we = 7ol M Sk 94 Apdel 7]
Hste SHFe oRT Us P8 2L oWl SYselE FoF 4
2 7oz ok Aok thet Sai7k et de) 5

oleld sk tigt A RS B 49 V124 wE FEAY S4L Bol
dalel ¥ 74 Frie RS AVG  wgskm o, Se@Ee] tjeh A
o st Sele) S7ks gist Aol 5 ) Ao ) oA 9w 1 A
3 wsel VI9lskerk B8 F7k= Ol 9lel Sloke 21 AARE el 1A
MEE gt S4AT vF] SUhs @S A%dE Us Aol 22 dé
NEAT FA0) AfEe gt A7 gid S 24 9 AL opdg A
RS deserk 2RAez hetd @ ol oled A, vl 52
E3 g5 7147 oW ZHox drp 3 d= tid ESE Leue tig E9
b oerp o) YR geis P 27
4) 20064 ZAtell o5k, 1297) Wt F 9770 tigo] ] ST ES, 9970 tidte] a9 E55EES Y

A7} F YA EE LT AHBTEATAR, 2006 HSHISFE A, 2000).

5) v= Sele

E3] - =12 X3 A9 7]E(prior art) S E5F

AR} elwA e AASES FAsR

i W, 9% S ol A0l Gk Fotet Se9e) FREHTuIE Aol HPEH

o] FEHL e, o=

FeAor Aol 7k Aol



120 | mmEmsm% / 2010. v

sl $2te} vet S5e) B4 71
=319} FyaiA YulAA F aom
Agle e st A7e) Bew A
A% 472 99 4219 24 A7
g Ao Ad@.

ATAAAE E5o] g AAsA
2490 ol @A o)FoiAaL 9]

A5 7hasl & Aotk Aol

2

o_>r‘_,

X*E s Xl FE ALYt EH
S 508 714l 555 el
oltt. ANAoNM= dFe =1
o] E3&0lLsyrde o]}lg],oq
=39} T} 53] Aol 5
Roltk. whAT oAl
of ek =25 aof - 4
gog 388 AMES

N%ﬂiﬂ

Y

i Jl
N ox
T m[o
3 z
El o
Bt p2 > 2 W oo fo

:
o 1x
Uy

AC)
o ok
H
z
=

=9 "6}‘2‘5\4.

-

1. §3 849

Lok

o R =%,
- OO0

Mo

53 o] tgf Folste =4
A 2A 5319 A vA a1 gt
o] o]& 7FsAoltHE3 A29x).
2 TEHE o] BT APglA <]

2 JepAE LAk 2keiAte] o]

1

Ol!O o_>.j, _m'ﬂ

6) Hall, Jaffe, and Trajtenberg(2001)= NBER DB %!

o] ¢ttt Schmookler(1966)
£ A8 AAAA BA &
Alo]] 0] 8390, Griliches(1984)= =
&5 7Iulolgol A3t A5
A=At AREA Ede Agde
2 A8 245237 F RRE
(count data)FEZ ZAA] EA4le ©]-&5]o]
gkt}. 199 UC Berkeley®] B. Hall 25
£ F%0=7 3} NBER d7HEo] 1993
HE Q8RS ¥ v 555
ARE doJEHo| 2R F5317] AlX}e}
Aok 918417} ¥3HE NBER DB ©]
8] 7FslAEA 531 T AA &
Aol slolA TRIRtE ] SHAIE H
od= Al2g A7 AHo] A HA
o}6)

T
“Wm
o
D%

rr m[o _l

L. Ejo] Tgt 437

AF7HA] o] Fo17 HAYATE E35)7}
o] qm 43 5318 duus &
ZEWSFE o] f 0}04 %" o =
o}ﬂﬂr 7He A
3 2 2= 9ok r:]w,] <Table 1> tff
0 oﬂ;L A3} 147)12 2083 Aotk
TS AFEHETEIHS 2] 543

>4
014
Fr
re
-
fru
=

r& B onE o or

-

p

T8 A3tol gk A M-S 53 ‘manval’ o]t}



S5IARE 0|88 fe(Lt2t tfst Aol £ 24 ‘ 121
<Table 1> Literature on Patent Value
Authors Field Sample Model Dependent Variable
hank Post 1 i K
S¢ Pa:k;r(r?;;l 6; nd |Post ng 11:):;(:111’ ;Jate,mferman 778 Stochastic model Patent renewal
Trajtenberg Computed Tomography o
4 Patent citat
(1990) (1972-1983) % atent criations
Biotechnology(1973~1992
Lerner(1994) 10 chI;(I)’;)?)y(patents » 1,678 PROBIT No. of citations
No. of
Lanjouw et  |Precedent data and results from iso r:ne\izirsai dpzti:t
al.(1996) the authors .
protection
Lanjouw and Probability of
Schankerman USPTO 1975~1991 5,452 PROBIT infringement and
(1997) challenge suits
Computers, textiles, combustion Dynamic stochastic discrete
Lanjouw(1998) engines and pharmaceuticals | 20,000 y choice model Renewal decision
West German patents(1955~88)
Harhoff et German and US patents (1977 OLS regression Negative .
4 F
al (1999) expiring 1995) » biiomial orward citations
Latent variable Model fi
Lanjouw and Pharmaceutical; chemicals; co?ner;si::rrlz:azureo(‘)ife uerita Composite index
Schankerman electronic; mechanical US 8,000 PRIZ)BIT for prob b'l('lt z’ Renewal
1999) atents (1960~1991 Or PIovabrity 0 Litigation
p g
renewal and litigation
Guellele and van
Pottelsberghe EPO 1985~1992 23487 PROBIT Grant of a patent
(2000)
Shane(2001) MIT patents 1980~1996 8,420 Cox regression Creation of new firm
Harhoff and Biotech and pharma .
1 PROBIT t
Reitzig(2002) EPO(1979~1996) 3,389 0 Opposition
Harhoff et German patents Monetary patent
2 PROBIT
al.(2003) (1977 expiring 1995) 7 Ordered PRO value
Patents fi iconduct Present val
Reitzig(2003) atents from a semiconductor |, Ordered PROBIT resent value
company (scale)
Sapsalis and 6 Universities in Belgi
apsalls an IVEISIHES 1 BEgIum 208 Negative binomial model Forward citations

Potterie(2007)

EPO patents(1985~1999)

Source: Sapsalis and Potterie(2007).



122 | s@mamE / 2010,

ZlEEol 24e Y e AeHE v

5 Soht 43 59 Ak hdow &

71 2 H9E A% - gojsty] st
Agshe Frad FESAT 83
It 599 Holu & sl F=
ASE Bl o7 FIFE F= aS
Zopfal o]E Fot BHEEHE THEE
AFgtt 589 e 53 &) 2
Hafoll th&a %o == HEHT =
S Aolgh= 7M4slel B A5 E &8
sto] SS7IXE Bt Hele AlE E
gk o] FoA| 1L itk

S F9, 2 =] 21 e A
SRS AL AT T3 S o]
FoH 53083 E32  Caballero
and Jaffe(1993)7} o] 22HS A2 A4l

3} 3L Jaffe and Trajtenberg(1996)o1 4 2
FEYPoR FAZEHIIH 27de F

2 A4 559 dans 4EAe

+ 9 o]&FHAtk 71# 3 agla A Y
7t A2e) gFafsE A% Jaffe and

Trajtenberg(1996)7} th3EZ ot} o] 23
2 784 adE fAEEA A8
e Az st s E9,
Branstetter and Ogura(2005)© =53]
g g dolE Agstel vt 3}
stieh AdaAl Ajole) BAE A%
Hoxg BXAS9UTE  Bacchiocchi  and
Montobbio(2009)= et AF7|Ho =2
FE o]FoRe A4 gt siES v,
dE H ] 531U8S Fat vlust
= 4975 FYSI¥TE Hu and Jaffe
(2003)= S3Q1EFTEH S o]&atd
gk tintel]l Qlojx o] AR 55
HEl-S v wWEAEIYI, Hu009)E
=, tivtel 33, A7tEE, T, do
Ao}, BldRE 5 57 571 Folske]
Follolel glolne] A4 s8] ofel

of Aol HlmEAeT.

_

2. 4% E38F) S
A

Al=
=20

-_rl_l

9
ol gk =502 o]&3k= Aotk x
719] A7 UHEe E5gE
19803l A ¥ Hlol-= H(Bayh-Dole
Act)ell dvht FEFS wiskeETel g
=34 ELESITE. Henderson, Jaffe,

and Trajtenberg(1998)= 19653F-Ef 1988



al.(2003) A H 9](truncation bias)S I
At 23R grie ARk 23E Al
Alstdet vlol-= e B3 e o2 Ak AA, S 2 F
Mowery et al.(2004)ol] 2+ Ag]=o] glo 21221 A A il

™, Baldini(2009)= ¢ 5 UE Yl g5 9 A algdsos HEEe

2 7| H

o] Sampat et o £33 HHAEL ol o4 HY
=
];_l

A wvlol-E i e Ax =&t b o 3}
ARHR]] olf-E 53] sk W A= Al 3L 3lvks He AHsklt 539k 22
of 7108 Aoz BN Hlol-E  ANAHEL AEREe] BREFRE of

HE AR des gfe A7+ £ Y

g ul Hol ojfoled], 7P He  AEE, At 7| Alole) deAtg

=w9] 3hel Baldini(2009)= 86702] A1 B Z1eARIEE Sl gloiA Aldel WA

£ WshA7IaL Sl ZloE Bt wet

tiste] 538 9 oiste] AT A o3 Wste] A B Y Ed o
% &

AlAteIATE =

T EAEIAL AFE 8 Fol Aok A, AEZQ et Ao 34
A2 5 Ado] SHE FHOE e 79 AAH ololg ks SHE
tiste] AAAQNET S EFHOE T 2 ole} ¥Ag tiste] AFEE Alold
ATk o] FolAM Journal of Economic = AZF 7138k olye} A= EA)
Behavior & Organization SHE= A st} shute] AFEEo=Z X|Ao] A
Ao =&5 FFL d=t, ugt 5 2GJA tEE = o8 Atk
5 9 o] AAZRQ1 &l o T 55E A Aikske AeE A
g AFEA, isturs] Sdds 2 I EASARE, o] & Aloldle A
Aagl 4, 5312 B Hst Al AF A% EAsH Aol & Hl§& LAY
ol9] 74, E35{¢} o]En} RiEA| 74 o} ofd Agole FHA o8-S A4
(anti-commons hypothesis), tHe} Qo] she A97F e A4E g1 =

7) Research Policy, special issue on “Property and the Pursuit of Knowledge: IPR Issues affecting Scientific
Research”, Volume 35 Issue 6, July 2006. Journal of Economic Behavior & Organization, special issue on
“Academic Science and Entrepreneurship: Dual Engine of Growth?” Vol. 63, 2007.



124 | s@mamE / 2010, W

3. SURY A7 5Y

Feluet sl = S5 535
Aol gt A7 e 5818 £44]
£2 G A7} g ol FoAh
FoF AAE goksid ot Ak

ABNF(2004)2> 53171 F3719e] Al
A7HA W3 9IS SHE sl
g LEF7F] whge] tigh ARAAT

37109 Az HeAss }04

PIUBEP U A A u )

A

ol %918}3 FAA QIS WA=
2 TEvEte] ESAET}
7 %‘*é% AR Az 4
itk AAE 92004 SAEY
A AT E Akt 71l 9
AAe] ABBAS B8 $
guete] S5A|E e ﬂi}—t— gk o2

]E‘—IL. ] ]

Hﬂ
IE
H

AAA L A3} 7373]*378*0“ 714k
Aoz AEAL Uk 53 Az A

Aol SsiAl=

0 Fo8 ogE @ Aoz #3s
Ex
=
(e}

19
o
<
N
v
1o
>
Lo

RomH, g9
3} 559 5 e
fu AR 2L 7)1EgAl

wol) A3Holela sk

[-'O
ar fr o> I

F 92007 587} 71&3 0] mA]
A} 7EEA0] AAGF A
Jow T SolFHIE T
Ao] 71949} A2k Zhe} 18 Srjol

71l AxE Aoz FAAh
ol A oA+ 10% =7}
Al B804 F7H S 1.35%
2 EYLE 55 Sl Fov

= = A w=gt
0% 77}413& e‘@ 7

i
Q
L
(o,
e
B
— —r‘

oo F dATE FAZQ EAE
o] gtof| i) AgutE 24 AE A4
. A3 92004y -}
o] 7% 1980 At) o] S5 72} /N
7} 1990 ) Z/E] 113} 7jFe] ATl

i AZ3 29052 299 716
63 ==

3l



b ANEEEe Aol VIE ATl
A ZHERE A9 7EB8A =9t
AFNEe] 71eH 549 Tl o8 49
2 F e ZoF Hlh o]5S E3

: o] 7]&7l

8 37} £e 34 ol
THELF] F7het S5l o
TNEEE ] Wgls Eejate] AR
GeoEx 537 a8 Ay %
= 7= A7kt

SAE - AARH2000)9] A= S
B3} 3 87 Q| Ed] 7123 7Y
o] AH AFE WAt Arke FolA]

£ A5 2pd g o] A= 1990
tf ol e vl 557t thEuEte
A FHA FEaH Stk A F
Bala 1 2918 243 £

o HH(ES 7= 7139 7HY), AH

o o 1
ol l"_?L r-?l'/
e rd

AN

oL

rr

A HHEE T2 e
7HY), sEdEe] #HE A 92
dol= 718) 2 7193 wxls Adtket
I AS o8 47k 7Hgel B
9] S8 S7HE 94 A= AW
SHAE ol wHA ANATE o
g W2 FolXl ol Ui 4T A
B Awslels ESEsh, sEY
g o] Hop 12 A5 Algshe A
o= AEAG 53] t7Ide] #54
A At 9% RD IS x5}
= 7IE BAo] d= 539 A T
7kl ek 7Hg E53 ABe oA &

Aok E3 o] ATE B9 A4
SECEEDE SR EER
Aze] s|E A2 o ol T4
o 88 Aoz WL ok &

3, 1 AR 7E VES deTIes
AT E RS STk Bkt

o] 9](2004)= = 53] tlo|E H|
o|27t AlFshe 53 719 <187 FQl
& IAE E83t Ve A e A
ABAE AT 71ERE Y A
2] 35 AQRE ] A BES =
st 7ed dFEapt w2 Vled
T AGFES Fohgjo] 714k v
EY2E AL = ESAEE
o]&3te] 7|Yde] 58] A3 53
2HS BT dTNEEAS Y
o2 3lal, 5315 AEE e S
s Fst o)d ST

al
7199 4730 wet o|9A EepA=vt
= %7kt
2k o 2 2008 12 SR A A
T Tiste] ARl R&DE A7
S5 olgte 4E9 Ttoles

r2

=i

o 271614}k o] AL tdte] AT A
HE QFe] HAEA 2oz A
= o] =Ro|ghd Ed= 229 7}
A2 AAA 72 FYA7)E St
2 AoF By, XAl AYrkAl - AgR}



126 | mmmsm% / 2010. v

2] tiste] AR A4E A7
sfal SA717] 1%k AL AP
He Attt =7 MEY e 7
F9| tigte] A7 ARE 552
Atte Ao Al ZejEal &
= Tk

4.2 Z

S8 A 123 SEE ol89 o
T HORE AT TR AR AT A
Top I WA Ao o3 5 3
o} o=e] APATE HESH: ] o]
e thh FEHoR AT AFoAY
FLHel AL W= A A
Ao vz ikl 8l =R =il
LobA e al Atk dogx 4 7kt
A2 A7 Aape} A ¥ gL A7)
AL Aolghs A% 278 7

Atk A B8 diske] lain Cockburn
UFE AFAJAZ = 770 s F
AFEo] vl= 53] DB} A9S
A&l Qi o]d S A, o
M MZE AEE stal 7] wEolch
5371 BAAREA 7 HAIE
2t o5 FE3] gl B4R
S 7 sl ok olE E0, 719 ulo]
B} dAN T ZYe ojm

off

| ks w

8) 20101 2¢¥ 18~19Y °|&
AHH2E NHstGnt o] AFAzol=
| 23

Fabio Montobbio W<~ 5©

JElo] &A=

) 9652 gosi e
1 e A 78l s Hel
g Qzsle] 559} Ake 53
01 oA FUHEAE YHE A

710 4= 3Uoks)

R BB R L
557} 149 RE AT UA 7] o)
ol v 5315 o83 sl 2
o] TAT AHE A= X
o B = o3 dAE S5
A} vl S35 3= 56
of e A7 BA4S E4%
NBER patent DB+ Jaffe and Trajtenberg
(2002)9] F-E07 FREO] FIRHUA
Al A de] o] &8k HH o] %

% AF7HA] NBER DB #9-2 Al&E o]
L1 g, 28 24 A7t 2009
ool FAHEAH. B ==2olA= 2009
X}EE ol-&-stl=tl, At

8 SoAndlel wig

59 KDI= ‘Intellectual Property for Economic Development’ = A2 <A
NBER DB ¢S &
I 3E e AT TS

A3 B, Hal] W4, Alber Hu 1<,

S 2T,



Il St Yoo AR g
S8 45 Jju
L U A7gFe £4

1970~2008'3 717t &< theke] A7l
W)= AR 153% S715He] 20083 <F
3z 239 ol2xlon 7} A9
AT7NERIeA thgto] ApR|eh= HlFS
19801t % 15%uell ©]2 7%} 1990
] = 6%UlZ slEst 7I7kS Al9shd
HAZ 10~11%HNE A8 A0
W] Sl A tiske B, 19701 d ]l
tjtof A o] AqfEEse Aol gidich
38 S 9o, 1980 dthol] SojokM %

R EOo 7]_7‘7] }\’Ix].ﬁ]_ 7_]0 o]—

o)
= B

‘T PSS
th9) 1980 d el ekstALeE Sy
A &S tEhe] A/ld)E 1990 =
Wk o] F&3kA F7ketAth
ogte] AWNEgE 49E erd
Ae =2 539 AT 19909)
g A&Hoz Frlstal Stk 1990
U 1,613 SClIe =i Ui
a9tk 2L 3 E3E 27710 295

0o b

9) 1982'd AF7} F7FATFANIAG S Al AsPEA tisto] of7)el] Fefstr] Al Zlo] Al7)7}
Al FZFATNEAIE S AR ATl

2 3loich

10) SCIF =% 1980dtoll= A

F3s g],giorq ;HEL,] zl—o%‘— Hz;ﬁo] @lg—oﬂ

B 24%, 19903t E

ulﬁg}Oigu:] Ed= =
ATk =S 1990L4FH ZNt] o]w]
&34 7k JdeT0 EF
20001 tholl EojxjoF EAH o
7] A ZFsksd

[Figure 3]94 E3&d FAE 25
o AHEA Y5l 5359 1990
W o] AelA 2008 127 6L
2 AHT 14.6% 78IS 53] F
e tighe] vlFo] o AA
=i k= ARdolth tigte] &
&Y 1990 dt)oll= o} wlu]E}he]
AA E5ED9 1%E FojMA 23}
811:}7} 20019 Aoz AA
79 1%E A AL,
2 J558HA F7Fske] 2008
E5E99 5.8%°l T

£ o e dp

B3l %
=

d

o]

F

ol

=
YEHoE _7}0}ﬁ° u
1990%3EH Zubol| A 20009t Zu743)
Ha Ee A FA[AGE HZol v
o] A sojue ZeE Yehal

S

=30k
=

i oft

AT 25% =7}k



128 | mmmmm% / 2010. v

[Figure 1] Trend of University R&D Expenditure
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[Figure 2] Outputs of University R&D—Papers and Patents
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[Figure 3] Trend of Patent Application
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[Figure 4] The Share of University Patents in Korea and US

(%9

Note: US shows the shares of US university patents applied to USPTO, Korea shows the shares of

Korean university patents applied to KPO.

Source: National Science Board, Science and Engineering Indicators, 2010; Korea Patent Office.
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{Table 2> NBER DB-Samples and Forward Citations by Country

Number of Samples

Citation frequency

(including self-citation)

Citation frequency

(excluding

self-citation)

Total University U-(j:e)lre Total | University | Total | University
US 1,479,323 | 50,691 34 14.21 13.84 12.81 13.80
Japan 650,307 896 0.1 9.99 4.73 9.23 4.70
Germany 196,880 203 0.1 7.22 5.23 7.06 521
France 78,028 262 0.3 7.47 6.05 7.35 6.05
UK 56,066 1,331 24 9.04 7.17 8.93 7.20
Korea 42,823 650 1.5 8.44 5.68 8.40 5.68
Canada 40,963 2,118 5.2 11.80 9.73 11.47 9.70
Taiwan 35,984 368 1.0 9.75 1.53 9.40 1.54
Swizerland 35,381 207 0.6 731 7.41 7.23 7.41
Italy 28,313 161 0.6 6.47 4.04 6.39 3.99
Sweden 23,941 13 0.1 9.83 1.67 9.41 1.67
Netherlands 22,559 240 1.1 7.37 6.20 7.15 6.19
Finland 11,807 21 0.2 10.30 7.43 9.43 7.43
Australia 11,011 696 6.3 8.31 7.25 8.16 7.25
Israel 8,591 827 9.6 11.80 8.18 11.67 8.14
Belgium 8,145 194 2.4 6.90 4.14 6.86 4.14
Denmark 6,493 27 0.4 7.02 9.05 6.89 9.05
Austria 6,402 6 0.1 5.85 5.26 5.84 5.26
Norway 3,328 1 0.0 7.34 0 7.27 0
Spain 2,543 83 33 5.15 9.75 5.15 9.75
China 1,847 329 17.8 4.52 5.61 451 5.61
All 3,290,388 | 61,285 1.9 11.49 12.70 10.68 12.67
(excluding US) | (1,811,065) | (10,595) | (0.6) 9.27) (7.25) (8.94) (7.26)

Note: Citation frequencies are average of truncation-corrected citations.
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{Table 3> Measures of Patent Characteristics

Generality Originality

Mean St. Dev. | Median Mean St. Dev. | Median

Corporation | 0.2612 0.3715 0 Corporation| 0.4154 0.3931 0.4762

University | 0.2379 0.3697 University | 0.4535 0.4011 0.5286

Organization| 0.2587 0.3720 0 Organization| 0.4328 0.3920 0.5000

Total 0.2607 0.3711 0 Total 0.4171 0.3932 0.5000
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{Table 4> Regression Results—Generality
(1) (2)
Corporation -0.0245 (0.0138) -0.0134 (0.0194)
Organization -0.0317* (0.0151) -0.0193 (0.0198)
Chemicals -0.0107 (0.0092) -0.0289 (0.0423)
Computer 0.1006*** (0.0077) 0.1258** (0.0407)
Pharmaceutical -0.0847%%* (0.0141) -0.0156 (0.0543)
Electronics 0.0593%** (0.0075) 0.0752 (0.0401)
Machinery 0.0064 (0.0090) 0.0350 (0.0451)
Constant 0.0291%* (0.0143) 0.0179 (0.0230)
Sample 41,939 2,035"
Adjusted R 0.1988 0.1937
F-statistic 548.7609 26.7178
p-value 0.0000 0.0000

Note: Numbers in parentheses are standard errors,

Fof8HA A A= ]
ek % 718 71 Ateloll= 53519 o

*p < 0.05 ** p < 0.01, *** p < 0.001.
Dependent variables are generality measure, estimated by
dummy variables were included, the estimation results of which are not reported here.

OLS with dummy variables. Twelve yearly

1) Random sampling of 2% of corporations and 25% of organization : 773 corporations, 592 universities

and 670 organizations.
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{Table 5> Regression Results—Origniality

(1) 2)
Corporation -0.0423* (0.0166) -0.0459% (0.0225)
Organization -0.0203 (0.0182) -0.0043 (0.0231)
Chemicals -0.0333%* (0.0109) -0.0362 (0.0492)
Computer -0.0584%** (0.0091) -0.0388 (0.0474)
Pharmaceutical -0.1603*** (0.0167) -0.2541%** (0.0630)
Electronics -0.0221* (0.0089) 0.0126 (0.0465)
Machinery 0.0141 (0.0107) 0.0655 (0.0523)
Constant 0.4386*** (0.0171) 0.4439%%% (0.0272)
Sample 41,678 1,991"
Adjusted R? 0.0066 0.0194
F-statistic 15.5009 3.0745
p-value 0.0000 0.0026

Note: Numbers in parentheses are standard errors,

% p < 0,05, ** p < 0.01, *** p < 0.001.

Dependent variables are generality measure, estimated by OLS with dummy variables. Twelve yearly
dummy variables were included, the estimation results of which are not reported here.

1) Random sampling of 2% of corporations and 25% of organization :

and 649 organizations.
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{Table 6> Descriptive Statistics of Main Variables

Mean St. Dev. Minimum Maximum
Number of Citations 3.17 23.23 0 722
Citations excluding self-citation 2.87 22.04 0 722
Cited patents per cell 31.9 137.0 0 1583.5
Citing patents per cell 21640.7 20624.6 5 80316.9
Year of cited patents 1988.1 6.7 1979 2006
Year of citing patents 1997.3 6.4 1982 2006
Citation frequency (x 10°) 8.24 141.2 0 133333
Citation fr. excl. self-citation (x 106) 5.29 91.1 0 91743
Time lag 9.13 6.68 0 27
Weights (yf (gi?try) 335.62 846.54 0 11277.49
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H=r 58] ol o]22xof o] B A7) wiell, A= Aiae] 93 A
< A8 T Js AEE TRV} Hof = Al A= 250 SAskA il OF
TAHCE 7HEe AHHFEA Y 98 W fuisE AN Aegitiar vt
< @ ALt HW) WEel v A=E ek
4T 5 gl YAV 2ATL: 9@
olfold eI BiE BSR4 9 AN A}
(propensity to patent)< "i\d W= A
ol = 713l S22 53 WY <Table 7> AHAIQIEHG7E E3HH
2 Rolq AuusE Agsgtk EE A% 5al9) Aedsel #4 aAn

21) 999 =H2} AFEA%C], 53AETFEHAA FA853 9} 85 119 AR 289 A
FEOFE deulE, 5319 %3}, gaksn)d 352 50| g7 tiEd W4 9 seieg

$4 F4 BAV} SR, o] AL o] 2L AHgele BE

=3y A=
AZHEAo] k1 e

@Alo]5n Folo}

g A2 Folglth FHAYL STATA 213 e] 715048 (weighted nonlinear) FE1& o] &30

d, 7} Aol ek 185 B Holes

= Argaiald

8 E 54 B AR

(nlgin'lll ))% 7}%‘5(]



o), <¥ 8> AANEASS
g E8le] AEdS 34

. 6}% Sale] 2
Eolghs 3, d& 591 2000 ©]¢}
of &= thele *—1‘317} 2003'd 7= 53
o 9182 &S vt F4 At
A (e RE }audtﬂzl:g o]8-3} Axjo]
™, (2)9F (3) W T FA4 9
ol oA o Hste) g3
AP} SAsE AEESE A5
FAg Aoty ¥ i <Table 7>¢]
& 754%— *“416}74 HE

=
ol
==

g Aol

o OI:D
Mr o

A, S

d 9 5919) <180 2014 2
3fEr o] FAHX= ol ] HA
AE [, FrolH,

ofghell A Al A

=2

5
dpr
H
Lo
B
o
N

3

Noof

=

i =
0 32
norr
&
2y
o,

K
rl
.

°

ol
3
1o

YO e ot 2 4 & ok o
ol

pi

~

op i

B

o

o
2 =2 v

offt

-l

)

i

:{0 o,

Lo

fo ol
e
o

flo & w2
o
fr
o 4
o,
o
o

§ &
ox
f>'
QL
s

gy

r
o AW
ol
)
o
ol
£
o

Of
|
a
ol
Ju
re
b
Ll
2
fo
ol
=)

X,

o

1o

X,

ARSNe = WA o]
Fp)E HAdEol A=
(modal lag)E YeRH=H, (3)9] F%

22) (N9 34 A= R'e =
EO}_ PR UgFF
£ 42,8237381H), 1%«1
t}. o8& HlolE Y &

WA Aol
/‘é(multlcollmearlty)

ummm

73 el AR

0%~} 2000 d o] T=%

o] Zatshd 7P B2 18-S we A
& Ak HURIEEES 6,/5 0=

& 13.2x1092 A
8 AT 34 AnE 7

Eah ohea) ek QoA A et

2ol o s}, B Q§EE) L WG
o2 Agaie] ARl o] of
Yok olfrz WEY Aty 9
ARE AT D ARG FReY
SRS B8 7 Anuss A
o WF el g Mm-S 3715

lE} wofel Hlste] 3he}

% 15%, Zﬁ%‘ﬁi EALL 97%, A7AA;
= 143%, 71AI= 10% 18-S ©f @ol] it
L Aog =AY oJee] Ao

58% @ W= o= UrEP*E} 7)ok
7+ AR A Auuns E2 7Fssich
sistol] wlste] ZFH - T oF T1%
(1.9753/1.1546) V&= 1 W= Ao = A
A g Atk B, FRBCE & F e

L E8 ) AN FAA FI5EE e

an
__Z_
[s}

R o THGreene[1993]). NBER DBOl|A 3= £3)

= Z0]3L 1979~2000A7 0] SEH AL 40%0l B}
= Aol A9 ARBAL oA 24 dEEA

A(near collinearity) A7} EAsH= A= J‘rb}a}szil:‘r NBER DB7} 7}A1 Q& AR BE W 7]

B33 #4 5ol EgA
AHEST

4 WSS AR

F7F 3L, AAE e HFE T AAS

23) o= @EsHl= AIZE S0 Eshift parameter) 0] X7 SatEE R nlTo] F|As| = Tl



142 | s@EmemE / 2010, W

{Table 7> Estimation Results: Including Self—citation

[Dependent Variable = Probability of Forward Citation]

)

2

&)

« | Technology Chemical 1.0082*** (0.2034) 1.1178** (0.3884) 1.1546** (0.4025)
(Other=1) Computer 3.3389%** (0.4591) 1.9566*** (0.5243) 1.9753*** (0.5319)
Pharmaceutical 0.6493** (0.2226) 0.4220 (0.2399) 0.4255 (0.2438)
Electronics 6.3169*** (0.8118) 2.4222%%% (0.6293) 2.4319**%* (0.6358)
Machinery 1.3903*** (0.2224) 1.0751* (0.3584) 1.1041** (0.3689)
Region EU 3.3598 (6.2682)
(Other=1) Japan 12.911 (22.902)
Korea 809.83 (1428.0)
Taiwan 163.74 (289.10)
UsS 8.5760 (15.205)
Institution Corporation 3.1952%** (0.4294) 1.5725*** (0.3006) 1.5544*** (0.2978)
(Other=1) University 1.0840*** (0.2516) 0.8549** (0.2920) 0.8242** (0.2829)
Year of 1985~89 0.7855*** (0.0785) 1.3335%* (0.5624) 1.0394** (0.3300)
Cited Patent 1990~94 0.5288*** (0.0639) 1.5864** (0.7098) 1.0849** (0.3249)
(1979~84=1) 1995~99 0.3838*** (0.0546) 1.5009** (0.7102) 0.8285** (0.2474)
2000~06 0.2924*** (0.0490) 1.4324** (0.7208) 0.6600** (0.2002)
Year of 1987~91 0.1670*** (0.0168) 0.5629 (0.2917)
Citing Patent 1992~96 0.1221*** (0.0147) 0.5244 (0.2866)
(1982~86=1) 1997~01 0.0897*** (0.0128) 0.4369 (0.2485)
2002~06 0.0696*** (0.0117) 0.3356 (0.1995)
B, | Technology Chemical 1.2519*%** (0.1767) 1.2203*** (0.3153) 1.2141%*%* (0.2741)
(Other=1) Computer 3.1952%** (0.4294) 1.1569*** (0.2339) 1.1452%** (0.2020)
Pharmaceutical 0.9750*** (0.2397) 0.5962* (0.3292) 0.6593* (0.2915)
Electronics 1.6796*** (0.1540) 1.2621%%* (0.2466) 1.2362*%** (0.2108)
Machinery 1.0135%** (0.1144) 1.0569*** (0.2670) 1.0680%** (0.2342)
Region EU 1.1347 (2.5019)
(Other=1) Japan 1.6301 (3.4316)
Korea 4.3505 (9.1243)
Taiwan 3.1879 (6.6882)
us 1.2152 (2.5596)
Institution Corporation 1.2486*** (0.1172) 1.2064*** (0.1800) 1.1741%** (0.1512)
(Other=1) University 0.9112*** (0.1430) 0.8479*** (0.2357) 0.8499*** (0.2034)
B8 0.0583 (0.1225) 0.2100*** (0.0505) 0.2468*** (0.0496)
By 2.56e-07 (4.53e-07) 3.97E-06* (1.84E-06) 3.27e-06* (1.38¢-06)
Sample 21,228 21,228 21,228
Adj R’ 0.9989 0.9986 0.9986

Note: Numbers in parentheses are standard errors, * p < 0.05, ** p < 0.01, *** p < 0.001
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{Table 8> Estimation Results: Excluding Self—citation

[Dependent Variable = Probability of Forward Citation]

(1) 2 3)
o Technology Chemical 0.9194*** (0.1767) 0.9741*** (0.2975) 0.9715** (0.2983)
(Other=1) Computer 1.6900%** (0.2470) 2.2073*** (0.5056) 2.1991*%* (0.5054)
Pharmaceutical 0.3528* (0.1725) 0.4690* (0.2202) 0.4577* (0.2173)
Electronics 2.1823*** (0.2939) 2.6807*** (0.5950) 2.6418*** (0.5892)
Machinery 0.5893*** (0.1225) 0.8950*** (0.2656) 0.9138*** (0.2726)
Region EU 3.9989 (4.0199)
(Other=1) Japan 13.648 (13.044)
Korea 74.434 (70.732)
Taiwan 87.705 (83.414)
us 8.5499 (8.1656)
Institution Corporation 1.8108*** (0.2248) 1.4106*** (0.2183) 1.4047*** (0.2192)
(Other=1) University 1.3973*** (0.2548) 1.1758*** (0.2983) 1.1283*** (0.2885)
Year of 1985~89 1.4831*%** (0.3960) 1.1653** (0.4078) 1.1878** (0.3865)
Cited Patent 1990~94 1.5345%** (0.4248) 1.4863* (0.5427) 1.3846** (0.4291)
(1979~84=1) 1995~99 1.2830*** (0.3733) 1.4839** (0.5763) 1.1236** (0.3478)
2000~06 0.9991** (0.3091) 1.4162** (0.5879) 0.9012** (0.2827)
Year of 1987~91 1.5261 (1.3107) 1.1522 (0.9637)
Citing Patent 1992~96 1.5037 (1.2975) 1.2326 (1.0419)
(1982~86=1) 1997~01 1.0989 (0.9533) 1.0451 (0.8945)
2002~06 0.7329 (0.6402) 0.7964 (0.6919)
B, Technology Chemical 1.1228*%* (0.1487) 1.1949*** (0.3019) 1.1619%** (0.2514)
(Other=1) Computer 1.2191%** (0.1233) 1.3384*** (0.2584) 1.2821%%* (0.2095)
Pharmaceutical 0.9139** (0.3304) 0.6125* (0.3261) 0.6585* (0.2764)
Electronics 1.1134%** (0.1038) 1.4353*** (0.2685) 1.3569*** (0.2147)
Machinery 0.8369*** (0.1268) 0.9715%** (0.2511) 0.9980*** (0.2162)
Region EU 1.3367 (1.2910)
(Other=1) Japan 1.7470 (1.6232)
Korea 2.1207 (1.9637)
Taiwan 2.7105 (2.5112)
us 1.2754 (1.1854)
Institution Corporation 1.1781*** (0.1062) 1.2053*** (0.1577) 1.1753*** (0.1319)
(Other=1) University 0.9659*** (0.1276) 1.0120*** (0.2180) 0.9832*%** (0.1842)
B 0.1153 (0.1078) 0.1575*** (0.0357) 0.1929*** (0.0352)
By 8.62e-08 (1.09¢-07) 1.14e-06 (9.22¢-07) 1.63e-06* (6.50e-07)
Sample 21,228 21,228 21,228
Adj R? 0.9987 0.9986 0.9986

Note: Numbers in parentheses are standard errors, * p < 0.05, ** p < 0.01, *** p < 0.001
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citation frequency (x e-06)

citation frequency (x e-06)

[Figure 5—a] Simulated Citation Function : Including Self—citation
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[Figure 5—b] Simulated Citation Function : Excluding Self—citation
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