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S RE O XA g A EH] ZHA TS Ak LR
Eaton and Kortum(1996)9] 7] W21 w5y} S AQet B
OECD =7}of|lA] o]Fo]xl Aty 2] 80% ol/de] sfelzfe oldE 7|
<o oJgt Aolth. AIAIE Aksh= d97]&9] W Et sfejolA S2H A
A19] Hulo] o] o&sk=t]|, AAZ Bottazzi and Peri(2007)= wl=9]
R&D7} 1% E°ld wuitt o2 OECD 5719 £5) &9 471 104 &< B+
0.35% S7FehE H .

21417101 S0 =A] BANA 7HE FEEAL Qs Q2= S AAI A
A& HS T A olE AVIE, & =2 SR A4 At ojH A=
& o] Ro|FE=A] Lot A} gt S0 A WHo] o] Roj W ofz S

= & 591 =9 gAlo] F53to] F=0] oA sfefo dlVeE F+H

and Lee(2017)2} °1A1E, A@7, A F(2018) 2 AolA] A2 AA]
d, = 24 Eg7REolA v B30I Fofet £319] = 20001 o]
F F43] S7HH. ole 2 B | Aol 71 7HA 9] mgRK(follower)oll A 4l
TFAHleader)2 ErRERt 7 =7F, =3} ivke] 19909 53] &9 FHH
Hlsith, wEbA 22 209 @ & vl=old S S 5918 BAske A
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E£35] Ql-&(citation) AH=7} X4 5ES JHTF 5 =R A= Jaffe,
Trajtenberg and Henderson(1993)¥}+ Hall, Jaffe, and Trajtenberg(2000)
£ BIES O] =wollA =05 HE Qi B o] E5& SUEE A2
ofyil, = A4 E50] 59 Q&0 E W E= A : oyt 53] 7HH Al
A 2] o] o tgt R = A& 4= ek Lol ® E5kal 55 9182 A
ojZA A&t A} 7]& AlelE HuEEAlof High SR 7152 §Y1L
W71 el A4} Huke] F 2o #oto] BT AAREE = A2 Esith

Hu and Jaffe(2003)= "l= §3] & A=E ARES) vlmo2RE U,
Sk, diqtof] oj| Fej = A 24jo] M| =A] #Ask3ih. 53] B
W57} Rt} tinko 2 0] A 4] SHitof] SR A, = S5 vl=Ee
2 5915 tf Bol A&st= Aol AL, HHE vt IgrE2 vtk A
2 7 3719 590 9% U322 Hth

H =72 3 EoA Hu and Jaffe(2003)2] A5 ufet &, k=, ojqt
SRR FH02 o7t A4 G4 LS TR T Al SV B
T+ AAR R §41Z skl 9o Bt AITolA A& FA Soltt
TS o] 272 S0l A8 71 wizell, €A1 A7t A4 Huto] 1
A YELZTE A= v w7} 753tk D

2 =EolAe =571t 5519 TiE SAIRE 2 $=9 Tgrksol ',
Y& 02 555 @ol AW = 5 AU Hinto] Higt oE:
T2 517} 44str] 212t 2000 H &5l E5] FEHAS =9
14 Aol A tiet 71| S8/ ashe A0 1o b= E o= oA
5] oA Sl

ARER G 7T 53519 Hier sl S7PER wlwsEd, Hitt,

o)

B
>
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N

1) o8] A4S B9l 967l vlol mEH 2 G710 Ayt 45 A 4] Hupr} ghasks A 3] . 9
£ £0°] Jaffe, Trajtenberg and Henderson(1993); Kwon, Lee, Lee, and Oh(2017) 5 L5}
7] vzttt
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S, FEo] S0 v|Rl YF Bt Ao g FRlT & Qirt. o
71- AR AR, 71A] A, T1R AL 71Er A ool A S0 2] 4] A4t
F= T Qe AR UET = 5519 3% 20009 SHE o]$ &2 &
=9] oot AHd, AFE -S4l AH 2ofofl A Bol QIGEH AL, 71A Al A
oF- 27 Aty ZopollAl= AA 8= Ut o 22 E57F T2 A4
AYAtol m1% FRFE HHHA 0 2 A|ghA o]t of2fet At AEA Yt
HLAHEAS B3l =0l & IFS T L2 AL dixH. 11
U 221 A HZ 53l o] FolR = 7] oY AL 2E A 07 -

<9] Aupepr|Hot 7]& 2Rl 7PTHL & 4= 92 Aot

A= F7Ho R & 7R &9 A S5 59 A 25

Bl skt £3] @ vl= £3] ER(USPCO)O AR 7l 99, 181 @ &
5] HAR) Q2 Hall, Jaffe, and Trajtenberg(2001)2] A7-ollA A olst
Herfindahl-Hirschman Index& A =9 S35 o=, vt
FARH 22 71&0] AFE B2 B 13U 559 AftEe vl
2 tpFstA R o] UL, of= tivte] 53] AR} AR Ao R &
A=A

2 =52 o Zo] HAEUT Aol A= = AtollA ARERE £
AmE AP, thE F8 =719} Bl wet S 419 HHAQ HE 7&
3ttt A3 o A= 53] &9¥ 2] Herfindahl indexE o5 A48 A= A
A U SRAXHEAE ARt E9] 18 ARE EAT 8 A=
A5l sttt Aodolrls ¥ A4S v o s A8 AXRES
QY.
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B =RoME B4 98] Kwon er al(2017) 7oA uj= E3]%
(USPTO: US Patent and Trademark Office)°] 19764 1€+¥E 20154 5
W7HA] SRl B 4855 (utility patent)S 2R 753t 53] ARE
20174 129714 S5ttt

o] Z@+= E3d] g, A1H/EU(application) B2} 591 /5=(grant) &
A, 9 7|4 ES(technology classification)?} B 7|& 5, E5]HAt
(assignee)?] o5}t 4, WY Hinventor)2] o|5d 4, T E5|&
S HE 595 HH 52 =AU

E Edofl= ooz EYF ‘T original) EHF7F FoiE 1, 7}
Ao g ‘ZZ(cross-reference) B571 HidE 4= o} uj= E5] BERAIA
g offollA, Edl= AL td(class) F SHHE, AlRH R (2=
o2 7]9)) stel(subclass) 2 #-FHt.

AEES Y tike] ZRAAE & A=, F A=, Ee Al A A= dE®
H31, o] % Z4Zko] SRS H715H] 9%t A2 At e wAE | V1S
7t w2t 7H sheloll fIAIgE E9lol= okE MY At Be EAPE IS E
o 712 stE(primary subclass)' & o1& SHEH= 4= e,
WA 71ET A B HEEA] o] F stuoll sgE ofok gtk 2015 6
= 7120 =, ula E932 169 7}9] shie9E Algstal et

3) U= EFHL 4 ST 552 98 201549 6¥RE 37 ERAAE USPCUS Patent

Classification)°|4] CPC(Cooperative Patent Classification)® 24 W75}t wleba USPCE

71E0 2 3 842 2014W7HA] Q] AR o83ttt i E5| ALY A HH = v=r E51% oA A
B3 20158749 AAEE ARSI



£ AT
ol HETHE
RolHc} D) [ 2-1]
M5g Holzetd

1

¥ RS ueh ko] 9102 uigos Esjo] Az

o}, ofe] WAL Qi Aol A RS
"l_

5, S7hE e 0|3 B804 SelE A8E )

I H 2-1, 27k £5 4 |
1976~85 1986~95 1996~2005= 2006~154
01=(us) 377,269 487,356 793,246 1,003,094
U= (JP) 81,280 195,033 309,003 409,440
=2(DE) 58,326 73,243 96,276 113,531
STGEHEV) 31,216 42,296 66,547 87,850
IA(FR) 20,950 28,460 35,274 42 579
H=Z(GB) 24,063 25,920 33,903 41,445
CHEKTW) 723 8,498 42,612 80,114
SH2(KR) 169 4,452 33,581 103,794
FHLHCHCA) 11,317 18,401 30,998 45581
ALIA(CH) 12,313 12,416 12,472 15,455
SF(AU) 2,723 4,290 7,620 14,246
O]ABFA(IL) 1,204 3,011 8,451 18,936
ZZ(CN) 8 450 1,981 31,773
QIE(IN) 112 237 1,922 12,683
TAB(FSU) 809 610 1,709 3,012
7|EKRW) 8,662 8,225 15,585 29,949
= 631,144 912,898 1,491,180 2,053,482

At2: USPTO, https://bulkdata.uspto.gov/(ZA4Y
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F 15709] =7k —m|=US), LE(P), SL(DE), FAAHEV),0 TFA
(FR), F=HGB), HIRHTW), =HKR), 7HHHCA), 2912(CH), 27(AU), o]~
ZA(IL), F=H(CN),7 JIE(IN), FAH(FSU) — ofl thet F=7} 7155 o] ek

o=, 2T} {3 F7HES vl=e] 29] B8 EYaieal ek 1990
dd oK g, dint 5o AAdEAdaolA EUE S5l F9] EEUS
o] AL 1990t o]l gt} tivto] AlA| $=59] &4l %7tE SHFEGIHA]
=235] vt Kwon, Lee and Lee(2017)%} ©l1AE, ddH, Y
(2018) 59 ATollA= o] Al7] g} digto] ZUgt £519] 7=yt ohy
2t 55]9] A& A 5ot SS YA

Sl A= Hlset FAFe] WSk ol Yehdal 9l 2006|014 2015
W Ato] 109 59, 19964014 20054 Ato] 995 E3] 7i5=9] 10817} &
=9}, [E 2-219} [F 2-3]0]A41E 20004 ©]F v]=, AR g vt
oA A&SH A/NEH|(R&D)2E R&D7F GDPOlA AFA|oh= HIES 4
ZJ5t5ic}. o] 2R H Fto] Ao FAH 02 AAS TS Y-S

I &= Qlrt.
| H 2-2. 2L % R&D K& |
(ct9l: st =)
200143 200543 20084 201243 20164
0j= 338685 361,066 415342 417,864 464,324
Y= 125,513 141,893 151,792 145829 149,495
st 23,896 32,316 43,839 64,268 75,929
Chgt 11,845 16,835 21,966 27,954 32,487
=3 46,639 95,556 149,024 281,116, 410,188

= X7 20104 71F PPP.
Xt OECD(2018)2] X122 0|25104 XA &b,

6) EU= @ AEzo}, ¥7]o] dlnl=, W, JejA ol ojgejol SMRaT ydds, xasz
AFQl, A9 127] 2712 FAE ] AUk
7) %—?—% ZZo) x3lE] x| kit

14 -

Am

SIAEE 08T ER229| XA 2t d= 74 ¢iF



| H 2-3. GDP [{H| R&D HIZ |

(2l %)

20014 20054 20084 20124 20164
o= 2.6 2.5 2.8 2.7 2.7
o= 3.0 3.2 3.3 3.2 3.1
o= 2.3 2.6 3.1 4.0 4.2
CHEk 2.0 2.3 2.7 3.0 3.2

X2 OECD(2018)2) X122 012510 KA &ty

33| 22 TS, 3] 29 10T AP 422 o5 HUF
of 11717 3k Aolth Kwon, Lee and Lee(2017)% 01A1%, A&7,
A9(2018) 5 AT AHT AR S5 AOIAE o]efat A7}
AR Te F3e] BAEE] whEA Z7HT i Reln Sl
AR BT 0T AR TAUTHA 45 Folt kOTE AdElo] g

duto] dole ARS W Ao o= 4 9t

ox
HI
J

(=S

I

X2 Xz e 15



=t HiRtell A 9] H4l2 5t 7 Zoboll FFEl Atke HollA =

53t oA, ¥@d, AdD(2018)9] AolA HAxo] o] F =7= o
Az A2, AE, SA 2ol A 94l A A5 W vl=
W L2 FE2 AUEA Al IFE ERSIL lor, ol Bt 7]
& JYolA EF1E SHotal U= Ao ERIT 4= At

Hall, Jaffe, and Trajtenberg(2001)2] A7} E35] &9 Hopd 3=
E AAA R SAok= ARE AR &5 757t REPS o S8 5
2+ Herfindahl-Hirschman Index(HHI)9] H&& ZE517] flaff At=
A= (4] 3-113 2

~ >< —
= NX HHI—1

= [4]3-1

—_—

[4] 3-11014 A& HHIS EH34=H unbiased estimator)0]1, N &
59| 7ot} HHI= 71&0f] 20]d A 449 Herfindahl A2, &
opd £3] 7j4=0] Hl &S AlF3to] tgk Aoltk. £35]9] At WoldE 4
2 712AY H95 HHIZ $FsHAT, 1 57 42 of HeRe AJgs]
g Stk dlE S0l A9 79 E3171F vl 7] &Zofll 7 74 &3f lthd H
£ 0.250) A%, 772 0.14 Fxol| E3sle}, E3t v 2] £3]7} ] /1] o}
of shpH <3) ek A HHIE= 0.250] A%t #2 o] 79 go]t}.

(1% 3-112 A AHe] th9) B3] BR75 7% 0= Aiket At #& oAl
=7Hul=, L2, e, tint F=) 242l o8 ot 1z e ERd Ao
th8) I L2 R theat 22 AMEE SIS 4= 9

i

16 « SSIXEE 0183 57229 KA &Mt A2 24 ol

Am



A AR =, ATk, S50149) 71e IS eE vleat YRE . gt
<2000 252 ALfet A7) St AREA o & 7MY w2 HSEE Itk o
19999¥3E 20027HA], ikt Z=2] fo] X9tk A T 4= 9t

o SH R F A BA-S viRt FS=10] FAI7F AR Bt Aol F
=719] £9] AFLe AR St @A, 1 Aol T 2 | Aol
Wol] 34t ol S} tintollA 9] 7]& o] A& A
A 4= 9lom, ojof tigf F&T E3] 18 FAoA thE Zolth

S th9ke] 56 7]& B HISSHARE T SHS A
7} AL WAL x] Rtk AR ARRIT} 7]&o] XS o, H=E-e A
] 7140l FA 9J&3t BHE tinke 47| o] $83 g2 J it 4l
DEt T =Tt djnt A 9] 24 AJolof| thefiili= Hobday(1995)%

HIZ3E of 2] AP Aol EAgH HE Qi

2
0,
N
=
Ao

g,
b
rH
4n
H!
N

| J% 3-1. USPC 713 ERE 7IEOR A8t HHI |

Bias—adjusted Herfindhal Index

R v i

0.01

T T T T T T T T T T T T T T T T T
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Patent Grant Year

A= USPTO, https://bulkdata.uspto.gov/(ZMY: 2018. 8. 24)2| XtzZ2 0|2510] XA+ 2.

8) AXTE XS [X 3-1]°] FEot3ict

9) °] 717t &<t ‘:H‘:']', Zoll A AAte 501% AFE 9 A7) - AR} Hoko] AF w7t Fr ) 53
200190114 2004 E7FA] F=- AA) w1t ]-E/ﬂ %Oﬂ/ﬂ &3 551529 &5 K assignee) T 7t
7 2SS AT 7192 Foxconn—4 7]9GR1 tiete] Eolo|ddado R, ESEA HAE &
319 27%, 32%, 25%, 23%7+ &oto1 YT} B Ak

H3Y =1 £2=9 S5 HS= Bl » 17



1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

. USPC 7|& E&
us JP
0.0063 0.0105
0.0075 0.0106
0.0073 0.0105
0.0074 0.0102
0.0072 0.0107
0.0077 0.0108
0.0079 0.0112
0.0079 0.0116
0.0079 0.0128
0.0080 0.0130
0.0086 0.0126
0.0088 0.0127
0.0094 0.0127
0.0100 0.0134
0.0108 0.0135
0.0108 0.0138
0.0113 0.0142
0.0114 0.0151
0.0115 0.0159

0.0199 0.0200
0.0228 0.0229
0.0193 0.0230
0.0208 0.0346

0.0258 0.0532
0.0294 0.0593
0.0292 0.0302
0.0273 0.0242
0.0278 0.0237
0.0284 0.0229
0.0278 0.0227
0.0286 0.0221
0.0295 0.0232

0.0336 0.0223
0.0329 0.0232
0.0329 0.0224

0.0282 0.0209
0.0294 0.0252
0.0307 0.0301

CN
0.0145
0.0172
0.0176
0.0103
0.0161
0.0398
0.0524
0.0278
0.0227
0.0190
0.0260
0.0194
0.0232
0.0214
0.0241
0.0240
0.0202
0.0206
0.0255

X&: USPTO, https://bulkdata.uspto.gov/(ZA: 2018. 8. 24)| AIRE 0|2510] XAt &,

(2% 3-2]= oAl =71 Higt

0] B5jUAE PEEE s dudon o

upA] 7] MEe] sl e AAE =
2 dite] S5)dxe

S} 5

29 Hyrh
472

10) AXE 25

A9eHe o] 53]

E5]9Apd 7S Iz Yehd Zlolth.10)
§=ro] HHIZL
Zol o). o4
Fhast o ThefobAl EaE o] Yo
nlol A F=0] £5] 9ol &L
AL T H = iRk
1 Fot 1 B ook 201599 o2
St Zpdo] SRch 1D

= [# 3-2]°ll =5k

=, 20004 ©]

24537} A gof)

A= 4EY

11) $=9 HHI= 2001‘3-1—} 20029 §2 3] 371+, ©] 94| Foxconn &7+ BHgsict

ST2ZYY X4

St AR 2 o1



214] Awto] QFAOl A diek 53T k0] 5

J8 3-2.

ESEXE 7|1ECE AL HHI

Bias—adjusted Herfindhal Index

f T T T T T T T T T T T T T T T T T t
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Patent Grant Year

Xt2: USPTO, https://bulkdata.uspto.gov/(ZA4Y

H 3-2. S5IEAE 7IE2= ALkt HHI

1 2018. 8. 24)9| X=E 018310 KA 2.

us JP KR ™wW CN
1996 0.0037 0.0185 0.1472 0.0833 0.0410
1997 0.0033 0.0171 0.1321 0.0774 0.0213
1998 0.0036 0.0179 0.1913 0.0633 0.0256
1999 0.0036 0.0176 0.2077 0.0545 0.0119
2000 0.0040 0.0184 0.2171 0.0582 0.0232
2001 0.0043 0.0175 0.2105 0.0654 0.0709
2002 0.0043 0.0178 0.1582 0.0348 0.1129
2003 0.0044 0.0174 0.1437 0.0302 0.0645
2004 0.0046 0.0164 0.1598 0.0239 0.0601
2005 0.0048 0.0176 0.1721 0.0232 0.0344
2006 0.0048 0.0198 0.1946 0.0198 0.0475
2007 0.0046 0.0183 0.2047 0.0198 0.0328
HEE =0 £2=2 5 ST Hlw ¢ 19



|32 722

us JP KR W CN
2008 0.0057 0.0179 0.2268 0.0165 0.0376
2009 0.0062 0.0176 0.1875 0.0189 0.0448
2010 0.0052 0.0173 0.1718 0.0208 0.0395
2011 0.0048 0.0185 0.1703 0.0190 0.0371
2012 0.0043 0.0187 0.1548 0.0204 0.0371
2013 0.0042 0.0190 0.1263 0.0219 0.0322
2014 0.0043 0.0185 0.1130 0.0260 0.0281

X2: USPTO, https://bulkdata.uspto.gov/(Z4: 2018, 8. 24)0 K22 0|25{0] KX} KA.
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SorAlor BAlE = A Fjo] el o] fojXth= 5540l UL, ol
M AAE S5 5 e o BRI AT AR AVt 1 FRE S
ShutE, B0l A BATEA] FAY HlS- =2 7HH0 AdE= 7]eo] A2 A
H1 9] FHE 732 Hold & Utk T3 thvbAE A et o] Foi 2= A
A 71AEL TF FYE A2 HulE F4 A (reverse engineering) O &
A 71z gt oo} AFS SHAIAZ T

12 AF9ES B9l UL 5% A4 559 aedo] 1 or Ty
th. OECD =719 A+/dv]= e 57He9] $8484M(total factor
productivity)oll 3784%1 Y& FUL, Tl /WA =7Hde-= 1 8
7+ ZAtHCoe and Helpman 1995; Coe, Helpman and Hoffmaister
1997). BHIEAE 235, A7IEE, =3 Zo] AalE Fotiof w7k

M BaAR A= 39 A/du]o] tisf S F4go] vzt
SHA| -3t
& A5 B9 ol2e AyEo] AUSEH AL = Keller(2002)

ol

T fE
of A A4 559 FREA A 7, R YRAL A $H 2 Sl
L) o A9l A4 A

2 WE TEe g o He 4T Shh12 of
Aol whw, 1710 AR S B3 Ggol BE EAh 1ot S F
o] WA 2/3% A g SRR, Ui P YR} $A 2 =
U] o A2 A1) sk 242E AA9) oF 1/6% AHA3ck,

[ 4-112 20004 olF o] v, U, $H, chuko 2e] Q1% 4}

12) Keller(2002)% 21721 7]4]

Ao] 7R5AL LEA|5H7] Y3 210]o] QAMIL 0] 851911, o] =
A28 A= 7oA 2|41 A4

ek 2719 2o} TARE 4= Qi Rl w22 2|9l



2A19] &2 YEhd Zofot. A2 M| S L] A2A o tiets]
A &L AN olRE Frt oE T Zefloll E0f AR Q.
A F=2 Hl I7I=RE L5 AEAE dekL e, = it
0] 20004 o] F0 & 423} LA Q] v L2 YA = H|L=FTh

| B 4-1. 329/ XI=1 49 |
(21 %)
2001~04 2005~084A 2009~124 2013~164
U= 23 19 17 12
st= 10 12 12 14
CHEE 12 12 11 14
o= 9 8 7 9
Z7|(H0t =) 172,420 375,526 560,573 700,854

Xt=: UNCTAD, https://unctadstat.unctad.org/EN/Index.html(ZAL: 2018, 8. 24)9| Xt=E 0510 XXt 2.

[ 421 v 277} o 20| TR Al 8L Kol
o}, AR 53 vl opAkS TR 4 Q) ARL FFH0 2] 39l

HEANA 714 2 4TS FFstT gou, 1 HS-2 AAast Qiok. gt

¢

I B 4-2. 3502 FYUE HARIHEXL I
(9l %)
2001~04' 2005~084 2009~124
g4= 9 5 5
o= 7 5 >
CHEt 6 2 5
o= 8 3 5
SA(HE Z2)) 213,755 336,954 444.500

Xt=: UNCTAD, https://unctadstat.org/en/Pages/DIAE/FDI%20Statistics/FDI-Statist ics-Bilateral.aspx(ZAIL:
2018. 8. 24)9| X=2E 0|85t KAt &4,

22 - S5{XIRE 0|85 2020| X|A| S A2 H %1

e



330 53] £U Pt GFRCH: s 2 GAL Bl i, AR
U3 FDINAE AT thete] §Fe] B5-S 7R3 ofFrk Sol o
A19] 2 L WISH WA U3t FDIS B3 A4 Hohs 714 1
) 13 7K 0] 12 Zoltt. The el Al B3] 18 ARE B9 7%
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X5%

4] F320]4 o] @A 53] QlRo] WSt AW RA. (17 5-112 %
2 ES7h 03 QR G Tink 5512 Q8% vl8S Yehih 13 theat
2o S T 4 Y. R WA, B3] 37} Q8 Ag) g
o] £3) o5 Y] oA ZLHYT. T WAR, F2ow ok A2l
2|4] 520] At Hio] )=y} Yio] Balg £1 YTt F2 5517} <
83 LE B3] 3 70%7} vlF9] Sdjols] 20%7h Q| EFE. A WA
2 F7o s} fulo] o olEs|gkx et o Hw o] Ax Firs] Zof

| 73 5-1. 33 S50t 43 S5i2 U8l Hig I
0.7
[}
[=4
S
g 0.6 — s
(< --up
=g -l KR
£ 051 - TW
g
k=l
S 041
2
k]
5 031\
\
2 \
©
2 \
2 0.2 N m—m—— N _- P .~
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= 0.1
1723
3
(=)
T T T T T T T T T T 1
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Patent Grant Year

Xt2: USPTO, https://bulkdata.uspto.gov/(ZA: 2018. 8. 24)2| A2 0|2510] KX} ZbA,

13) AR $AE2 (& 5-1190 Fstgith
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| B 5-1. 33 S8t 22 S8z ¢

usS
1996 0.5695
1997 0.7399
1998 0.6875
1999 0.7092
2000 0.6987
2001 0.6199
2002 0.6488
2003 0.7092
2004 0.6767
2005 0.6699
2006 0.6773
2007 0.6709
2008 0.6515
2009 0.6691
2010 0.6593
2011 0.6577
2012 0.6298
2013 0.6605
2014 0.6641
2015 0.6472
2016 0.6832
2017 0.6706

Xt&: USPTO, https://bulkdata.uspto.gov/(ZAl

g3t Hig |
JP KR W
0.3444 0.0132 0.0265
0.1894 0.0177 0.0253
0.2019 0.0240 0.0649
0.1989 0.0094 0.0432
0.1938 0.0261 0.0570
0.2080 0.0249 0.1144
0.1604 0.0131 0.1420
0.1582 0.0115 0.0941
0.1716 0.0143 0.1015
0.2007 0.0162 0.0871
0.1676 0.0216 0.1096
0.1678 0.0263 0.1032
0.1766 0.0244 0.1099
0.1663 0.0258 0.0849
0.1635 0.0308 0.0904
0.1664 0.0334 0.0874
0.1761 0.0447 0.0875
0.1663 0.0377 0.0761
0.1705 0.0444 0.0687
0.1732 0.0496 0.0699
0.1512 0.0443 0.0598
0.1584 0.0462 0.0562

9l 2018, 8. 24)2] XI22 0[25/0] KK} XhA,

ST 2017300 o]=2A = I-&H HlE&o] A &3t

Ss] Qg E e
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2
fa)
o

o} Yol
oleigt ol 2, 9o 27hE 5
Aok} she

=¥
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NG,

CF,_ ., =———+
1=t NPZLNPJZ?

(4] 5-1]

~+

(4] 5-11014 CF_, = nd7ka] 298 27} jo) BE 918 7153t 552
dofl 27} 9] Eafr} el MRS, N, rdo] ZUE %7} i9] S
737} o) B2 983t S5, NP, = o] 298 27} 0] 559 %
2, NPoE a7k 299 271 o] A8 THs T 599] g ojuld
7} E5)7} Q18 £3]9] 529} Q18T E310] So] Hidt Ahwrt EAISAE

O|ZHE Qg 7hs?t 5519 AR ofBA =& dliof TA= BHsHA| A

ol

£9] 7ileroltt.

E51o WAE 242 AZto] A'g=E 11 717} vt 7] gz, ¢ 7]
Fo 72 =7} jolA STt B 599 J5E ANEShe A2 AEsHA 2t
=7} i AdA g fa%t £ /g S4ske AES /Ndske ti4l, Hu
and Jaffe(2003)2] @A-HollA] AbE AHA A8 R E SH5h= [4] 5-218

A48 % 9let

[2] 5-21904 RCF,_,_ ;= =7} k9 87} 27} j9] E51E Ql8s= vl
&t =71 i8] 53171 =71 j9] S581E A8dhs Wk vlES e,

RCF,_; ;= CF,_; /& CF,_;,2 Yz Aot =7t oA =7} j9] 535
I&et B8 7S 2 Aot AU H 22 =7t koA =71 9] BRE A8t
SeE AHFLEN =71 9 I8 7He s 5819 AT Al BvE A
A = e o] 2400, =71 ke S 7P, 57 e 4,
= E tivtef sigetal, =7t i v vt

(1% 5-21014 AThE Q18 MES HAETE 1) thaat 2o Fu)ze

&

ot



Ol

Fdol =edtt. A =3 Hinhe Hlu S o, A 18 Wk A of

S{ET T 220 X4 Huto] 9lof B 2 B|EE AA|SHL

=3

Ao Qg UL 20009 ZHHTE| 20128714 Bs) 5T F AL
Sfebsta Qe ol (13 5-11el4] 29l AXY T3] Aakar Qi Ay
2 918 W] FAJoks thas T2 ol

Q0] 49, £ A g w7} meje Al B2 B0IA 1 2He A
o Uepdrh. w5k B()QR RCFE 49717 59t F142] 2453 Qe
oli= [ 5-11014 A4 Bt 24 Aaks Rl Aolek, Th el 2t 3
7o) B3] % Q18 F5 B3] |42 BAS vRoR Ea2 sk 53

of 7 He dhetat SHo) £51% QR S5t o A5 Q8FEk Folth19

= = CN to JP (relative to US-JP)
-~ CN to KR (relative to US-KR)
=&~ CN to TW (relative to US-TW)

Relative Citation Frequency

T T T T T T T T T T T T T T T T T T T T 1
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Patent Grant Year

Az: USPTO, https://bulkdata.uspto.gov/(ZA: 2018. 8. 24)9 N=E 0[8510] XAt 2.

14) ARE 1SS [ 5-210] Felsiaic

15) QR A9 RCF} oA 1L tlTo] Y& 552 QLB sHs v
£ 5519 TR ohjet ot AR TR SAMO] 7] S 9 Aelet. TFolE B, of
(E)QE RCA= 54 71229 150k A48 ek,

0



JP KR W
1996 0.9168 2.4154 1.9605
1997 0.9235 47714 3.0814
1998 0.7582 3.8351 5.3199
1999 0.8003 1.2136 3.0808
2000 0.6105 2.0773 2.5539
2001 0.6088 1.5638 4.3781
2002 0.5288 0.7804 5.4578
2003 0.5970 0.7330 3.8561
2004 0.5672 0.7073 3.3995
2005 0.7499 0.8676 3.0948
2006 0.6074 1.0484 3.7217
2007 0.5088 0.9862 2.7717
2008 0.5137 0.8500 2.7287
2009 0.5413 0.9671 2.4418
2010 0.4586 1.0036 2.2044
2011 0.4144 0.9328 1.8764
2012 0.4108 1.1227 1.8053
2013 0.3510 0.7694 1.3926
2014 0.3189 0.7486 1.0563
2015 0.2914 0.7065 0.91M1
2016 0.2761 0.6622 0.7770
2017 0.2660 0.6000 0.6699

X{=: USPTO, https://bulkdata.uspto.gov/(ZA4L: 2018. 8. 24)2| X1ZE 0lZol0 XAt 2t

2. LHEE =M

NBEROIIA 1742t 671 AR @eh, A8 -S4, Al o=, 71-47k
714, 718D ER7-E 7Ieo® 4t g N=E ALt 23S (119 5-3],
(29 5-4], [71" 5-5]°f 2 #.10

16) [ 5-3], [ 5-4], [¥ 5-5]% ¥ FaLst7| viziet.

28 « EoIRIZE 0|8e STOR0| XA 2t F= 2M 27



20004} o] o] Biso] AW ol 9= F3 S39) 247 9]

uholc}. £ 7|7k 2710 H8) RCE gto] Aobi %S & 4= ek, ol
23} ik 5512 Q8o ME A H o2 SoSReS ojulsit,

s 712§t Fo] Bkt Hopol FHE B4l Hof Bl v B3]

2 ol 8ok S Balth. T} Aok-o)z Holst 7]

A ok 53]9] 29 35 B8l Arja o 27 A=

| 72 5-3. 0|2 S5{9t HW3t 52 Atefd

m
Qi
o
0z
s}
oo
rec
n

Ol
Hi

. |

Chemicals Industry to KR (relative to US-KR)

Computers & Communication Industry to KR (relative to US-KR)
Drugs & Medical Industry to KR (relative to US-KR)

Electrical & Electronic Industry to KR (relative to US-KR)
Mechanical Industry to KR (relative to US-KR)

Others Industry to KR (relative to US-KR)

Relative Citation Frequency

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Patent Grant Year

Xi2: USPTO, https://bulkdata.uspto.gov/(ZA: 2018. 8. 24)9 XAI2E 0|25}0] KA ZpA.



H 5-3. 0|5 S5i% Hlust S5 MY 5519 i

oI HIT: 312

1518 | 22BE | 3ARt | 4%l | 57 | 67
1996 0.0000 0.0000 7.3973 5.3798 0.0000 0.0000
1997 4.0958 0.0000 12.8724 3.7544 0.0000 0.0000
1998 0.0000 13.9763 0.0000 13.4282 0.0000 0.0000
1999 1.3102 2.3584 0.0000 1.6846 0.0000 2.4826
2000 1.5147 2.7188 4.2076 1.5367 1.6830 1.5367
2001 0.4856 0.0000 2.7257 1.6044 0.0000 2.8806
2002 0.4274 0.5393 1.8876 0.7134 1.2584 0.4356
2003 0.2106 2.0993 1.6897 0.4908 0.2302 0.5998
2004 0.5437 1.3854 0.7492 0.5723 0.6020 0.5268
2005 1.8378 0.8893 0.0000 0.9616 0.7518 0.6191
2006 0.8127 1.2996 0.3538 0.9028 1.7779 0.9338
2007 0.4264 1.1800 0.5112 1.0214 0.9590 1.1872
2008 0.4285 0.8034 0.0000 1.0366 1.0502 0.7214
2009 0.7970 1.1471 0.3321 1.0340 0.4589 0.9849
2010 1.7470 0.9655 0.1915 1.0854 0.4143 1.1081
2011 1.1697 0.7409 0.3583 1.0419 1.0247 1.2905
2012 1.0508 1.4630 0.1036 1.0009 0.6995 0.9812
2013 0.7387 0.9038 0.2662 0.7942 0.4135 0.7133
2014 0.5693 0.7946 0.2196 0.9084 0.5541 0.6945

X2 USPTO, https://bulkdata.uspto.gov/(ZAQ: 2018. 8. 24)0| KI2Z 02510 KXt XA

| = Al Soio] i QI HIE: ChRt

Relative Citation Frequency

Chemicals Industry to TW (relative to US-TW)
Computers & Communication Industry to TW (relative to US-TW)
Drugs & Medical Industry to TW (relative to US-TW)
Electrical & Electronic Industry to TW (relative to US-TW)
Mechanical Industry to TW (relative to US-TW)
Others Industry to TW (relative to US-TW)

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Patent Grant Year

X2 USPTO, https://bulkdata.uspto.gov/(ZML: 2018. 8. 24)2| XNZE 0IS510 KAt 2.




| H 5-4. 013 S3iet vlust 53 deig

Aim

slo| Aty olg wiT: chet

1 2 8 4 5 6

1996 0.0000 12.0079 0.0000 0.0000 0.0000 6.0039

1997 0.0000 3.3906 0.0000 3.3906 17.8008 0.0000

1998 2.9913 2.3930 1.1168 8.8683 0.0000 16.7513

1999 0.0000 3.8997 0.7222 8.3564 2.8886 4.1049

2000 0.2836 3.8173 0.4726 4.3152 4.2535 3.8837

2001 0.0000 0.7146 1.1065 7.1641 3.2526 6.4314

2002 0.4127 0.6944 0.4861 10.7353 1.6202 5.1877

2003 0.6762 0.7704 4.6506 6.1983 2.0693 4.0446

2004 0.5521 0.2345 0.2536 6.9378 3.5318 3.0665

2005 1.3336 0.5377 0.2703 4.0997 4.7153 4.7069

2006 0.6390 0.7119 0.3296 6.7060 2.4849 6.6659

2007 1.1872 0.1015 0.5673 0.5109 5.2035 2.0536

2008 0.7214 0.3051 0.5530 0.1469 4.8830 1.6254

2009 0.9849 0.2917 0.6204 0.3063 4.1736 2.3510

2010 1.1081 0.4056 0.4105 0.2296 3.8028 2.4836

2011 1.2905 0.3298 0.3325 0.6595 3.3074 2.4365

2012 0.9812 0.4873 0.4334 0.1860 3.0182 3.5658

2013 0.7133 0.3703 0.3177 0.1134 2.6785 2.4946

2014 0.6945 0.3585 0.2356 0.0949 2.2492 2.1416

X2: USPTO, https://bulkdata.uspto.gov/(ZM: 2018, 8. 24)0] KI2Z 0|83 KKt XA

I O3 5-5. 0= S5i2t Hluet = MYE S50 oo 218 Hk: U=

Am

= = = Chemicals Industry to JP (relative to US-JP)
~==== Computers & Communication Industry to JP (relative to US-JP)
""" Drugs & Medical Industry to JP (relative to US-JP)
—— Electrical & Electronic Industry to JP (relative to US-JP)
—#&— Mechanical Industry to JP (relative to US-JP)
Others Industry to JP (relative to US-JP)

Relative Citation Frequency

0.0 ; T T T T T T T T T T T T T T T T
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Patent Grant Year

A= USPTO, https://bulkdata.uspto.gov/(ZMY: 2018. 8. 24)2| XtzZ2 0|2510] XA+ 2.

A6% 551 9182 0183 KIA Ht A2 24 « 31




Aim

I H 5-5. 0|5 Soiet Hludt S= MY Soiof o 218 Hx: o=

1 2 8 4 5 6

1996 1.1963 0.8640 0.0000 0.9425 1.2343 1.2960

1997 0.9620 2.3064 0.2907 1.6959 0.2035 0.0000

1998 0.9598 1.6453 0.3071 0.3613 0.3291 1.1866

1999 0.8145 0.5865 0.3665 1.3614 0.8552 0.8488

2000 0.5786 0.7521 0.3658 0.6680 0.9311 0.4554

2001 0.4075 0.6566 0.3177 0.7646 0.9509 0.4477

2002 0.6019 0.8340 0.3336 0.5221 0.4518 0.5173

2003 0.8971 0.4082 0.3285 0.6243 0.7082 0.5235

2004 0.3995 0.8020 0.3753 0.5699 0.6568 0.5419

2005 0.6659 0.7914 0.2984 0.7733 0.8712 0.8040

2006 0.5383 0.7418 0.1408 0.6680 0.6128 0.5077

2007 0.3612 0.5925 0.1980 0.4992 1.0058 0.2743

2008 0.5520 0.5478 0.0345 0.5447 0.6977 0.2978

2009 0.3303 0.6552 0.3468 0.4852 0.6629 0.5116

2010 0.4619 0.4550 0.3133 0.4442 0.7345 0.3984

2011 0.4927 0.2898 0.2653 0.5078 0.6538 0.3366

2012 0.4027 0.3231 0.1895 0.5382 0.6841 0.3091

2013 0.3339 0.2546 0.1795 0.4251 0.7047 0.3801

2014 0.2563 0.2285 0.1951 0.4151 0.6979 0.3442

X2: USPTO, https://bulkdata.uspto.gov/(ZM: 2018, 8. 24)0] KI2Z 0|83 KKt XA

32 + SOXIEE 0183 SROR0| K4 Bt Z2 24 017
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0|2, A&, Y. 2018. 43} A& 1} sH=20] AT} EF|RIRE o]
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Executive
Summary

Knowledge Spillovers to China:
Evidence from Patent Citations

Jihong Lee

This paper investigates the path of knowledge diffusion into China.
While economic development occurs at multiple levels of technology, we
are primarily interested in China as a emerging innovating nation, and as
such, focus on how China has been absorbing frontier technologies from
abroad.

To this end, we consider utility patents granted by US patent office
(USPTO). As observed by Kwon, Lee, and Lee (2017), Lee, Lim, and Jung
(2018), and others, China's patent production in the US has been rapidly
increasing since the turn of the century. This pattern is similar to patenting
activities of Korea and Taiwan in the 1990s, two neighboring countries
that recently graduated from followers to leaders in the global technology
ladder. Analyzing Chinese patents granted by the USPTO offers a potential
barometer for predicting the role of Chinese economy in the years ahead.

This paper adopts the framework of Hu and Jaffe (2003) and study the
geographic patterns of patent citations by Chinese inventors. Japan,
Korea, and Taiwan are all global innovation leaders and compete in
similar industries. Also, they are located in similar proximity to China,
which allows us to abstract from the effects of distance in knowledge
spillovers.

Controlling for the size of citable patents across countries, our main
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finding shows that Chinese inventors are most likely to cite Taiwanese
patents followed by Korean and then Japanese patents. The reliance on
Taiwan was particularly dominant in the early years of Chinese patenting
growth. Korean technologies became more important over the recent
years but the gap against Taiwan continues to remain.

Taiwanese impact on Chinese knowledge production has been
particularly important in electrical/electronics and machinery sectors.
Korean patents have been frequently cited by Chinese inventors in
chemical and computers/communications sectors, while the impact of
Japanese patents has been generally limited.

We also compare the market structure of patenting activities in China
with the other countries. Specifically, we calculate the modified
Herfindahl-Hirschman Index proposed by Hall, Jaffe, and Trajtenberg
(2001) across (i) technology classes and (ii) patent assignees. It turns out
that Chinese patenting has been highly concentrated in terms of
technological spectrum, similarly to both Korea and Taiwan, but the
ownership of Chinese patents are much more dispersed. The latter
observation presents another close connection between Chinese and

Taiwanese innovation sectors.
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