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(1. SEAR IR KA 2 T B , L1 2000625 2. AEARIRTE K22 T 5 IX R4 B , 1 2002415
3. ikt S REBE BT, i 200235)

O EARRRIEXIA T RN T2 520 IWRATVEN 2R Z U s s A% e R] A B AR R R AR S
BT HL R G N A BRI ZERTRZR B IR XS AL TR U, AR SR T IR ST
FHIHF AR 2000—2015 4 (19 & R AL B , (8 1) Gephi . ArcGIS I Stata 25 T 5., % vy [E 4 AR H 28 1) 44
S5 Ay TR S s VAR IE AT TR . 2R R O BRI 4 1) AT &, BLAR BB Al AT AL 1Y)
Hu A AR W EE T (R 20K R ST T R R BHRIE T -5 AT 2B Al 22 ) 8 X 286 5 A 2 3 M 5 A1 s 1 28007 A5 5
@ MWArihds LRI BT X HRIHRE 1 Bk B 0 AR A A e AR B (1 by P2 A, HHEE R iy s [ RUBE 32
SEAE TR TR P, T A R A T 11 AR A A A — o (4 MR BE B 5 B X 22 440k B S i i (R )43 W, &
BT AE ST TR RIS, T A5 ] — A7 X P B R AR MBS AT A T AT R RS, BB ERARIT (AR
LRI A2 SRR v [ P ARG AE 2 A S B T ) R fR R -

K 8 R BN s ZAEBITIE s BB R 2% 5 28 [FRHAE 5 v

HARFERANE R IR T R SR ) —Fh B E B,
TR R A A A R SO A R R DA
KA RN R 5 A N T R, SR AR e A
72 I A% 0 38 #2 (Buenstorf et al, 2013), i3 i) 4%
ARFG R AN AT DATE 32 0y 1 3 o e 47 75
LI A, BT S 2 X — B, A R
AT DA B e B B L S BT R Y
SEEH(Lawson et al, 1999), [ A [ $i H 215 A1) 87 74
Bl 5K | St B SR 3 1) % Jie s LAk, 3 L 5K
JEE MBS I T 2016 4F & T (PR BRI AL
R HAATEh 7 %2) , IR B AR 2800
IK By & Ji () HE BT 55, X Tk R ARADIY 7 A
B ATEL N R R E L E L, Hik, £
AR B 73 (B A = 5 25 8] 3 3l R 28 B Hb B2 1Y
Pl mlRE, AR I H 2202, XS 4
BRVE IR AR AL I 45 IEFE TR B, HOGIK M sy 2

Yfs BHEA:2018-05-05; 11T HHA: 2018-12-16,

ZeMES RV Jr U 2R E T R, SR,
FEST P4 K S22 48 3 T D7k 1 2GS, AT B R
EERS L 0 5 2 R R AL TR RS . A, X R4
RIS W 26985 I 1) <R MEDL A 52 1))z FAE .
Jaffe 55 (1993) i SEUEAIFFE W, FITURIFOAR B A7 7]
RETEYIA BB R M MR X B2 [ i 5l o X Fil
o DR IBL ISR e SIS 4 E AR ST
PR ] B 4R I P A AL 25 4B 3 PR 5% (Boschma, 2005).
PR b 22 4 408 30 M SR A 58 1 AR 2 A% 19X 24 K HL 52 i [
R EZESNHESR A, 2017), FEEH—iH
B RN E K QB I T g s TR A, A SC
FHR TR | i L2 M 254387 732, B A1)
B AR, H G EROREE RS W ZERRE , RS Q1T M
26 753 (R AL U, A B 0t [l 9 5 0 22 4
A3 X Z N 4% B VE FHAILER , A B PR A PR p
HORFL R W25 11423 (A% Jm) S AR FIALER , X T2 IX.
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SREARFRS LA FERIC B 4/ X b AR 22
HAA —E RS E M.

1 SCHRZAA

1.1 EAREBZCMYEEAS

RS BOR B B3 A B 2 A W)
A BIEBOA N QT R LR R A H
NN & A AR EOR 199 L (Bathelt et al,
2011), XA LURIHRSE il 0 7 B R R R 1 X
SHRAE TR RS RIS T o XK R AF(2017)1A
iy, S R T 32 RS VR A E A
AR EE RS e , T AR B2 ke e e [ 28 0%
1 2y (Bl A AE, 2018), Teece(1977)fi 74
MRS BOMEE BOR AL 248 th T HoR 2= 8,
B HAMERIFALE , FOR TR il 5 HOARAE L T iy
H AR T HOR , I EASCRI R i /. ot
Jei BTG R Wl [l N b2 285 3 o HH 380 Aol 1] A
M A DL KAk 5 AR A 2L R W5 . Chesbrough
(2006)X5F 4l 3 43 8% 45 N M ER BT 22 2R LABIE B i
EHEAT T RGEHTE S T TR &, A
Al 5 K AE SR AR IR Z [0 )z AR A R
THARFEHBAA TS . Siegel 5(2003) AT [F]
FESR I, B L R ] LA Al 3145 55 K 09 35 S
#, ILAER , Bathelt 55 (2003) 45 H F A8 FIH AL AR
AT RSB A R 0 — 3043, A B £l
HRRAS TR 1B B A ) A5 IR
FARA] DI I ZE A% % (Lawson et al, 1999), Atk
BRI R 2 B A B A 7 o
1.2 $REER ST 6 FM &

PEBEE FIREOR TSN H 25000 56, DX PR 4
BRYE IR R 8% I 25 TEAE TR I, HLIX ) 25 44
HERE 70k AR ] Y R B B A I 3 T 1] 5 0
(Reagans et al, 2003), Il riffh ZME R s
O BN AT R G E B A B, X ]
IR R IEAT A ST B R BN 7, B
P ] kT ] A 2RI R 08 D 58 B (B 46 2CE | GE TH
85), T 9 2 () 4 4 8 A ) ) 4% 2 4
AR (ERIESE, 2012), A MZRTEHI IR 5 (IR
B4R, 2012) iR L (£ 7K W45, 2012) 32 12 fi
P (R SCAN AR, 2011) 45 D TR 2% ] 3 1) 1) 4 45
AN S oSSl R €1 N D I T I N RS B
ST 1Y 0 268 BIF 58 ) 5 2 8 e (O R 30K S, 2014)

I Ah, “Creative City” 55 “Innovative City” 55 3% 11 1]
B BRSBTS
DAIIRTT k77 15 (A A7 I 45 22 S ke i 22 114) G 7, Bk
T PR B AR i 3 S L 2 i 5E IE G T
FANHT & T B Ykt (8] A R AR T sk
3T 0 28 B 5 R Bl () TR PR AR, 2014; By ifg U5,
2016).
1.3 HAREBRESLIAE IR

ITAER | 45 540 S T 75 I A 4 s il L
Hl Bz H L AR S AT B P Oy X
LU F AP LUTF LT R 2 B e T £
1. (Crescenzi et al, 2016). b {15 I8 21 7 P 7E A1)
SRR RVER, SR AR AR T AR |
A ZIARAT I | i) B AR A 1 A Ak 25 48 3 P (Boschma,
2005) 2k 5317 N RN HT TG 211 0 A iy i 183 15 4> K 1
(Bathelt et al, 2004; Ibert et al, 2015), LA S AP M5
B3 B 2 A BT S ALY X & (Bouba- Olga et al,
2015), A WF5E 2 A BSR4 240 A
JRIVRIS 3 2 M B ) 4% Y A 174 2 722 X 22 (Shaw et
al, 2000), HbFHEER T M A% FE 2 B SUAE T Hb P2 [H) L
F4) 65 P 5 RE A (R 0 T XS T S I TR A, A R A
FARAS L S AR R o XA Pk AR
BT A A 7l DX Al B B g S5 R S (1
FkEAE, 2016); i HLFZ R I A2, i TS 1k
VU PRARATY T ZLAE G AL TR ) R 15 B, DR
PRI XT T gt AL AR B B, 4k &
RIEPERRE SR T A S APERRIS  H8 1T ERZ
At i A TE S EB R . S4BT A T4T
h E AR Z 1A AT K #E 7. (Boschma, 2005) , X Ffi {5
AR AL 2 DR AR (128 5y , i BE AR T IR E,
ARiidh. Breschi il % 92 EH AR ANA R A5
AR, N BRI 28 2 52 i 60 U o ) o 28 Dt [
(Breschi et al, 2009), $ AR &R RN 1T R FATE
BRI L AR , 2 JE T HOR 256 R Uik
P FEZE T A Y . AR SRS I AR BARAS B, i
I XL AR TN TR M R RS RR
FAR M RE F 0, TN TR B AR AR Y A,
AT AR ARE 5 TR B O sl A A% | IR L T R
W H o PR 32 A 2 ] B R 4B BE % AT 2L )
R .

YRS Y 3R A T Al [B] (Siegel et al,
2003; Dicken, 2004) 17l £ Fif 5 F AT A [R] 19 47
AREFEF% (Santoro et al, 2006), TCiSFEWFFT FIRIL 2
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23 (A RUBE I, 4y = LIS T Sk FE A 1 DX 3 P 3 11
R (BPLE S, 2016), —J7 I, S AT/E AT
FEIGAT, IR N F R A HRFE R A BT AR
HRGH 540 ke oy —Jr i, P EVE S —4N kY
JB ) J e TR R I DX PN R R K 22 SR A
HED I P BB AR A I o 2, R, A S
I [ 22 20377 RUR) 2000—2015 4F 1y & F 55 75 %
i X ] IR RS I 245 (4 A 245 44 B 23 TR R 1E
DAFRZR , IEHFH [BA 5307 00 5 0612 9 245 1) Z2 2 4R
AL T 0T o

2 BAEARIR S IEIE

2.1 #EkRIR

Hagedoorn %5 (2003) A & % I 2 i & 47 AR 1R
() F A8, BRI R R R A e R i B i
Brvk . W TR B RN L AR LY,
58 U5 B PR AR 26 L R AR
SEL EIEEHS RWNATR SRR H AE
HACH 2 B JS AR BOR N bk 55 AH 5615 8
HATHEIE . PRI, AR SCBE 32 2R IR T E 2™
KR % FE IR 457 5%, ] Python i & H Y
Scrapy 7 H4 E 43 A U AL, $EH 20002015 4F &
FIALHN L B 23T 375047 4% . I WF5E v 0
TR RS I 2% (1) T AR R AIE S Ak f 5 AR SCRE L T
2000,2005 2010 12015 4 4 4[] 15 S 64 74307,
T A N AR B0 % AR B S Y AR 2R R AT
T o WA, SRR B R B I 25 1) 25 ) R
B, A S AR A B (AR 58 4 Hb FRE 21
LT HCHE 2015 4F I BB A s w4 A Y 42 [ 45
AT AR DX HLA T IO T MR B A, 4 IR X G
5 5 A N7 1) b 250F T TBRC B G X A ok S 5 — I T
LR B PR B 23 MBS 1, 456 ArcGIS IR
W 7 A H Python F2 7, K& FIAUR] A B I 4 VC FiC AH
PEIRTT , T ARAS L FIACR R Ik S B . R
PRI 5 DX I ) 25 () e 2 1, 8 4 A ELS T R 6
RAFCE RRMNE BB IUTBUIX G A6 Bk
T VLT R T TR A SRR X, VT R 4 B T
BERYEE/R AR XA 1) WA SR T A
SHEFSE G L, it 340 ML RAT AT, S
T K AN TR A S I, I3 ik BE AL A I

O (e N RFLFES RIS 10 4.
@ http://search.cnipr.com/,,

A& A ey 4 7 O A TR ey, DT DR 2508 1)
PRtk g
22 ARFAE
2.2.1 (LA

AR SR AR L RS I 1Y o R A ) &
A R A B T s RV A L R B R OC R
o 5 Z M B R R R AR
WAFTERC AR T, DR AR 118 SR A A )
IR 2645 %] D=<v;, v>, v IR AR 5, v Y
L <, v FlI<y, v R 2 SR EIRY IR . @y 287 M
A AN R, w R R A S A
ACEE, W AT DL SCRE A ki, 538 FEAEL R S, AH S FAE
K Jm ARSI A AT IR R4, 2017):

1 E (outdegree) Ay LAY a5 i DA BS s ALY
BB GEA N ), AJE (indegree) A AT i i &
RUBEHET SR B PRRORT R Y
SRR P Y A k" AR S
PR SEIIRE P, DI A o028 38 A 1) 32 i

. N
k=24 (1)
Jj=1
N
kiol.lt — zal] (2)
j=1
P,=k/N 3)

JINAL H i (weighted outdegree) Ay L) 17 i i &
ST A IR AL Z AL, AL JE (weighted inde-
gree) A LAY i e 2 1 BT A I A Z A, F- 38
PIARE U KR 9 s e IR . Ho i i
S ABRIE S s 1 S Z A R ISR EE  SF-
FUEE U, U2 P 4 A ) IR

. N
"= aw, 4
=1
N
SM=>a,w, Q)
i=1
U,=58,/k, 6)

2.2.2 [a])ARAY

8] 05 53 Ar AT Do i e i S i s i 2
] A B G R A AR, 255 75 B B0
FEEREOR G531, A SOk A £ — 3 (] D A A
(negative binomial regression) #£57 22 4ELR VT I (M FE
BT FEL AR BOARAR )RR R EE B M 45 4514 (1)
o, BIANR
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D!./. =o+ ﬁ,ijroximity,j + yU.ZControlvarij te, (7
Horpr s PRAZ 5 7 ] R R B B 1 e, RN
TGRS X 28 vp =4 i TR0 I 1 5 B, B Dys A 728 £
proximity, 3718 ) 22 4 QI 3T M 53 501 A7 1 B AR AT 1
(Geoproximity) . £ R 231 1 (Tecproximity) , #1234
iIT (Socproximity) ; controlvar, A ¥ il] A8 & , AS SCHE £
R4 ) A8 i A T R R s HOR W RE
WOTAT B

(1) HsFRAPUT I (Geoproximity), HiFRAPIT 7R
FEAREL R 2 T )19 g 25 (A1 BB B8, R SOR A AreGIS
AT IR, 25 b8 B rh [ 4 AR, e bR A
(i) B 85 22 S o K AT B 25 52 M 285 SR A MR 2, DRI
X SEBREE B A TR EAL, TR AT

Geoproximity,; =1 - ln(dl.j / max dl.].) (®)

U d RN A5 R 5 7 22 (] ) b B 2 5 maxd
A FEREA T SR R KPR B BRI RS
Hh0~1 Z )ik s A i

(2) 7 AR LR T P (Tecproximity) . $ AR LP U P58
ARSI TE B AR , AR Jaffe 257(1993) 42 H
(R0 BE 5125 , AR SCR G R Tl — 43U 3T & W
S B R& R TPC 4 285 A B T i ST 2
(i) A 1) i 2 R B & ) 23 S 0 & R 3 1 122
X AEAKX T

Tecproximity, =/, £/[(/, [, /)T

122 122 122 (9)
=/§f,-kf,-k/ [Zfoj

A £ R TE ST (] Be Y i IR T RS k2SR R e
T 118 2 W& RSB £ 3 A S s o] B oA 3 T 26
kLRI g i A R RS TR RN 0~1
Z )1 3% 270 e BB, 3R XU 3l it i R
SERFNPUK B T30, ez 22 ok 4L
it B R R E R R AR 3R

(3) #E&4B P (Socproximity), fH24RIT MR
AT R FERB R EH LR . A LZ% Schemgell 55
(2009) A HIF 5T , F1| FH Jaccard $& B0 HE 3k 1l 18] A9 2 A
At e, T EA MR XS R I 48 rhat 25
PO R WA AR, I, AR SOz A kA T
S T i /N W

Socproximity,; = I[j/OutS(i) +In(j)-1, (10)

Ko 1, ZRORTE L i e ;5B 2 A5 1AL Out (i) %
7T SR EE s Ing() 3R/ T A AR

P il A8 S AR i A %) BRI T 45 A b B
MR REE R . 3Pl A D B A SR R

(1) 317 47 AR #4422 (Tecdifference) : 4K #f& van El-
kan ZE(1996) 1+ R A 2= H8 , KIAFTE M H AR 22
BRI, KiErySEubtdds i, XIS A
HARBIMES AR THARY H, R TASCHH
LRI EE RSB | PR A P ST U RS i — 4 L A
BRI AR RE . HHRARXE

Tecdifference, = ‘patenti —patentj‘ (11)
A : patent, 7 i IR T 1Y L FIHZ AL & ; patent, s j
W L R .

(2) 3% T 17 B 55 9% (Administration) : Andersson
014U R, E LLBUM A F S0 E ZAH R4
o, R A B Al S AR AR R T
ot R RS TR SR . AT
A GO IR B HAT TR ZI s ), R, kg 92 il
W AT A 9o A 3R 0 308 T B b A, X6 TR
B R MR, AR SCU 3 T G AR & Citydummy , 415
XU 3R T ¥ Sy B T B S M BUE R 1, 2
BUEH 0,

(3 AR W WL BE 11 (Tecabsorb) : 4248 X 5 Xf #h55
HRA SOOI FH B9 R BE , DR %) SR 2 B IX I
W2 WL RE J7 %5 R s s FVENR A B B dee fEH .
PRI, A SO % Tsai %5 (1998) 19 F 5%, 4 FH 4k i
R&D A i GDP HEH i BB AR RE T .
TriE HErE = L7 T2 T B T R&D SEit,
PRI, AR SCRA 2011 45 4 A 1Y 4545 R&D 5 A A e
2009 4F R S B SR I (12) 3545 31 2012 4F
R&D %#Ji(RD):

RD =00 % (1 + ) (12)

U foooo FE RN HILZA T FAIT 2009 4F ) R&D FEA 5 045
2o 2009—2012 4F i 2 11 T AE Y j A 1y R&D LA
B R R

3 P EEORFAL 2% A5 b

Hh [ L R O AL S R T B RS W LT
HF 20 tHE20 80 AR (HAERA)S 1Y 10 R4, Wil &
FI BN/ A Al o5 35 24 Xk 2B A, & ) H 4
SN AR KA 10%, L& 21 40w, & F
138 S R BURG B 1 B0 4 B 35 1 1 . 2000 4F 8
H2sH ., $ U ARREREHSZHREE T



374 o W R

$38%

ERESVGEE T T BH<h e N RILFE LA
P> ) BT TIEEAA Al 5 4 R A ] AR
P BTG il A Ml TR 45 R Mo A2, SR 2001 4 H A
WTO M4 . B, B % R4 5% B T 2000 4
PLRGT— BLAL T2 AKSFE, 1 2000 47 4 , & R F%
BECR R K IF T 2002 455 1000 5T, 2005 4F
MERF A 2579 151 5 2006 4F LA, & Rl 7% S i 02
AR, I T 2015 4F 3R 5] 27246 71, LAl UL,
Hh ] AR B 5 B B R Y B B R R AR L W m
B, A SCHEHRL 2000,2005,2010 12015 4F 4 MR
P[] 5 50T r [ e AR B B8 I 245 1 i A R A
THER,

3.1 BAREBM B EIRIFES

2000 4 LIk, o [EI AR EE 7L I 28 1) FAR G5 1)
AT IEKARAE , AV A B R 136, B £l 328 ¥ B
REA M 54 T 3 FH AL, HAE 20104 2 J5 Ir i
LR 3k 50% LA |, & 584l o Lt 725 20 $E T
H—EAET 10% ; B AL FIBHIFHLI &5 o2 A%,
M\ 2000 4F114) 50.68% T~ B 22 2015 41 31.86% , Hrh
BHOEHLAG T 5 EL B2 D5 T e ETHE R RS,
T 15 A% o b 32 38 o ] v S5 280 el o (R s, 2
R 1K 83, IE T 2015 45 i BHIFHLAE 15 3
16.1%(&1 1),

RB AR B ) 4% A 45 AL RE AR T 7, A SCR A
Gephi A 240 M AR (R 1) M
LRI TR, T S B RN T o5 (R 1 3 S R B R A
i, 2000 (1 7345 155 78 IiERE T 2015 4F
Y 1962 475 5 5 3567 U4, 15 i 2 [H) 228t 21
0 P90 s A, X 20 A b ke B %5 o P ot A (3] g A
%, ERR LR M 25 h 2 5 5 1 H 2V B0R Tk
Z RS E AR G R % SRMHES =W

A w R = R wEA = B

5 /%
- 8 3

K1 2000—2015 45 i [EHARF, B AL R s
Fig.1 Historical changes of inventor composition
in China, 2000-2015

2, N2 I FE S8 Mok W R B RS A T
AR, RV - 2015 AR ARFE B 2% 1) B A4 1
JEWAL R 3.636, PR BN 5 7E 2 R 2y 4 44>
HA S A AR R IR R B . BEAh, BR
P AR AL 5 R A BRI BE BT 1] (B R R E LR 1 i
EER=Ei im0 Se Y (H ks W (SRR NN €7
PIILEE K I, 5 rm BEIE 3R 25 U0 Y BB Al 2y i
FEHICLA Sk A o 452 AT LA 0 5 ) 8 1 S ) £l 48
LU S A= N RS Y =T RPN
2 AR AL 2 R B B TSR AL Y T A L R A
52.6% AL Rl 5 R 3T AE KA A F B BT Y
W58 T Z 0] (1 A RN T 68 TR AR A BR A F 55
TS TR T X4 R A PR A FD . i
G2 URRH , 17 [ B AR B N 45 11 T HH 4K
o7 A A o

FLpRSk I, 2000 4F 13T E A% R 734>, F
JH Gephi 8 %d H B BRI T HER AR O A 4
b R BE LA T AL A R, H TR RS 1)
LR B 5 RS 5 T R SRR A G
FeI A 53 Hh 0 TR T o 438 TR A7 R J 56
TS TR % A AT BR AT, DA S
HERZERNE R T B AR B AR A B AR . 2005 4F
B EAK ORI INE] 2344, BEEA FREMIK
FhRh A Bl 1 B L DL RS R IR 55 1R R Ay,
ROE L e QHT =R A 5 H W T, LR
FEBRAE A AT RO AR R &S EA T AN, IF
LR A BT RE L K B A R B
et . 2010 40135 W 2% Hh FEAARBCR 81 1000, I 2]
T 11404, P25 MU I K, BB 2Rk 2 (8] & 1
T4 . FIFH Gephi %1 55 ZE T THE
PRI, & MR h i S E AL T BT 4 L 5
TR A B S G (M PHAS L SRR A A FRA D)
P 28 AR 5 38 5 R R (MO A F A B2 m] DA
B BHLE AR (158 38 K2 % b 36 3 5 L .
2015 4FBIHT £ AT 2000 4, & I H A AE 45 408 34

F1 hERABRBRENEREY

Tab.1 Basic features of the technology transfer network

in China
2000 73 78 1.872
2005 234 257 2.197
2010 1140 1296 2.274
2015 1962 3567 3.636

T BRI Gephi 8 FGE T
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AR, MR IR L RS (AT L ) 45 1
i B R RS RUBT ORI (K 2), B
MEMB AR K =M MER =M SRR
e A 3t DB A S 4 R
3.2 ERZANRFEBMERIRIL D

AR E PR M 263, LRIy 8 NI
A TR AT 2, DN S AU AR, X 2 TS
Al M i AR 55—l R Ae G F Tl 5 B
[ DK (BN AN R OF 1/ £ i e i - R L 1 I
BRAFFAL Tl L s B AR [ S0 5 F i A BILAR

il v A T AR AE s H o s, B AR S
TR B AR B S o WA R R e A 7
it 2), A BT R s S wi R RS
RIIRDL , A TR b 8
MNEFIEERE R LR, 2L R RS Bt
BEIGEFKGSE AR SFEERTHT €
B, W] R K, o AR DS, B 5
B — 7 R 555 55 Bl 2 L R ML A DG 1 & R4 55
B I 7 LG E AR BRI 40 RS T 10% 1 1% 22
A T CHP A0 6 & S FAL T =i LR85

(a) 20004

o ol o BRERAHIHLH

20106
e
AREEBRMABLT A3 smaen s
(W 2T SR ARA TR A L

Capmmr iy SO
R oo ERTIL T HFIe e

o flk o FAZEHBLBIHLA

(b) 20054F

(@)2015%

B DA R T RIA, BF &7 b RS 1E 20% 45 47 5
Hh, EIK 2000 FEHTfE G HFNH A 50K 35 (A i i
IR 38 15 BEAR S5 S B H AR A7 e £ R B
B AR LR B, Foh HER 2 L )
HERRE T 2010 4520 T 10.72% A3 KR Ry it
A . BV, E P & R A —
FE FE R S T A = e BT, B E
FEARFLR VAR S LASE —r=lb o 3 (AT LA —
Pl A AL G T R FE(C RS, B R AR Pl
H R EIR T ST FEINGER (G H28), SRR ik
FE M FOATS A — 2 2200, PR G 0 Ry fin s R A 1Y
B A SR A, S AN KW &3 A SR
RS, FRAF R R AR 1, A 7 )
I

ML GRS 128 (B R (32 2), BRI 3
F LR R B LT R 3, F 2R (LINLAE T/
R SIHLEITE S 32) .G 2SR H B2 55 DL s B R
h BB L RFERS  Hos ) RO E B FIRTT A,
Hr 2010 4F F#2EA & FIF: R 08 WREE 32 70%
R EIREE RS , G 2SN HAA S N 5L W Ik T
5%, H 2015 4F3X 3 28 L A9 IXCBRIE F2 FE Y TE 10% LA

———

L?Egﬂ&ﬁmﬁgﬁm
=—EITK

y \;k%XQﬁLﬁﬁ%ﬁ
wA S
AR L — BRI B

» /
p / YI| T H ﬂ}Bﬁfﬁ%‘FEZ\E
W</ I .
gt s H BRI R A R A A

X ST s o 4 A TF R BB
LT

o gl o FREAHIHLIE

o flk o FAZERALHLIG

P2 EEOARFE R 2% 32 A R 14

Fig.2 Evolution of technology transfer network structure in China
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F2 20002015 F LT HEBIFER
Tab.2 Distribution of patent transfers, 2000-2015

40y TiH AT B CHp D7l E#f F#5 G#F Hi

2000 B 12 5 14 0 1 1 9 22
T RS LA (%) 83.33 100.00 57.14 — 100.00 — 77.78 9.09
B NFEH LAI(%) 8.33 0 14.29 — 0 — 0 0
X3 [R]FE7% L4511 (%) 16.67 — 12.50 — — 100.00 0 0

2005 R 56 42 55 13 7 7 26 18
W NE RS LU (%) 55.36 87.50 69.09 100.00 85.71 100.00 76.92 44.44
B INFERS LLAI(%) 17.86 0 727 0 0 0 0 0
XIS L1511 (%) 21.43 7.50 12.73 0 14.29 0 3.85 0

2010 FERAEL 188 144 393 14 63 86 187 211
BT RS LA (%) 51.34 73.61 56.49 50.00 53.97 68.60 69.52 72.04
B NS LLAI(%) 10.16 3.47 10.94 7.14 26.98 0 1.07 427
DRI AR L A91(%) 19.79 6.94 12.21 7.14 7.94 16.28 10.70 10.90

2015 R AL 494 487 859 42 310 252 501 584
W NEER LA (%) 51.01 60.08 54.55 54.76 84.52 54.37 42.51 56.16
B NEHE LLAI(%) 21.46 15.23 14.69 21.43 3.87 6.35 17.96 479
DX BRIE R LEA1(%) 12.96 10.29 14.45 16.67 4.19 8.73 10.98 10.45

To BRBMEHE—AKUE T Boschma(2005) 5%
S50L WO R 71 BSR4 v B AR A e A A
DL PR, H— B A X E AN A S B
Bl i) (Maskell et al, 1999), Ktk , #E— 58 o [
ARG W 45 1) 25 (0] 5 4 T 22 2 405 0 P e HL 52 i)
3.3 FAREETE M 4R B 2 (8] LS E

P REAR A e i Jm kT AT I9 2, & R B i
Je 4 v A SR BILA) 5 4l 35 78 ] — N3k 7, TA
FE R IR AL s SRS RS AR T R AN
W RIAE B WAL s Fe AR BE 2R 0 X3
G305 KRR IE AL T[] DA AN [ 48 43 1Y)
INAE Ry DX I NG 7% 5 FLA) Sy I B 55 78 . 53 4h,
BH G s HA B i 25 (R 48 B vk, SR 2SR RE T
B 0 45t ELA AN ] ) S8 AR AE , N2 2 R RUEE T
it g vl B AR A I 4% AR 0

FIFH Gephi 35X HIPR R I 28 B ARPAE 344 T
TR 3), R I A AT 1] 1 I 45 118 - X JINASUEE 433
2.783.4.667.9.177 F116.362 , Ui W 65 I a] 4R , 55
NS & R B AR RN T B AR R AR
TERINR . HUK, R4S B R AR T 75, 41T
A5 9 K 2,080, 2355, 3.479 Fl 3.256, B 2005—
2010 4 [A] 4 1 55 1) T = B 5, (0P 2 B AR K 3
/N, HAE 2015 A 2B IF AR i A 3, Ui
LR I 45 (1 J A SR AR B 5 v, PRI Are-

GIS B AF X Heas R g5 EE— 28T

Andersson 55 (2014) % H =B A1 57 25 [ FRAE
(BT 5 2 B B8R AR X037 43 A 5 W K, A7
Pt IR T 2 B0 FIRR BT E ML, N EEOR
RSN S [l A0 Je B, RS SRR Y
WG 22 HW s e R BT D) (0 2805 AU
R 1~2 0K, SRR SS o R, b — 20 ) R A 2
SIBTE T H AR GRS W 45 A TR & R 3), AL 5 LA
B Lig MY AR R K = A5k = AhA e+
LU I O NI VA NIy £ = ) B
G I TR FRR T 2005 4RI IS TR R AL L M 45 vh
D R W (5 1 A5l o R ES R B Ak 2 A TR )
IR VI ZERE AT 43 BH S, AR R T T R S |
LA o ML 1 R R R, R RS LU
SR HONE, RV E BT SR B R YT, 25 [\ 4
SEEFHEIA S

[] FsF, F L AR 2 % I 45 1) J2 R A i B (T
4), 2000—2015 4F A ], A7 141 DT S 5 AR

F3 2000—2015 F F E AREE TS M L& R B AR 4FE

Tab.3 Characteristics of the technology transfer
network in China, 2000-2015

LD 2000 4F 20054F 20104 20154F
SERIAUE 2.783 4.667 9.177 16.362
T AR K 2.080 2.355 3.479 3.256

1 - B SR FH Gephi 4045511,
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Fig.3 Schematic diagram of spatial structure evolution of the technology transfer network in China
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Tab.4 Results of the regression of multi-proximities
ARt B 1 2 B3 B4 158 5
Geoproximity 1.259™ 1.852™ 2.169™ 2.094™ 1.849™
(0.158) (0.220) (0.519) (0.222) (0.159)
Socproximity 6.263™ 8.906™" 8.869™ 13.870™ 6.035™
(1.198) (2.367) (2.460) (5.029) (2.141)
Tecproximity 0.839™ 0.571™ 0.690™" 0.5817" 0.463™
(0.0715) (0.0688) (0.175) (0.0669) (0.0812)
Tecdifference 0.244™ 0.245™ 0.255™ 0.241™
(0.0185) (0.0184) (0.0198) (0.0160)
Tecabsorb 0.296™ 0.291™ 0.299™ 0.305™
(0.0435) (0.0436) (0.0430) (0.0435)
Administation 0.0905™ 0.0902™ 0.0913™ 0.0899™
(0.00994) (0.00996) (0.00991) (0.00991)
GeoproximityxTecproximity -0.452
(0.544)
Socproximity*Tecproximity 0.690"
(1.364)
Geoproximity*Socproximity 3.573
(2.384)
R -0.953" -3.574" -3.662"™ -3.771"" -3.455™
(0.0615) (0.184) (0.191) (0.254) 0.172)
A KL 56340 56340 56340 56340 56340

e o e IR R P<0.05,P<0.01.,P<0.001,

b & SR B SE R AU AT LA 5 0 38T 7l i A
el , Frenkend 1 Boschma 55 jii £k 25 1% Hb #2750,
i 38T AR R AT A AEAR AN = 77l
T 5 S (Boschma, 2005; Frenken et al, 2007),
L H IR R AR 2Z A RN . [ 4

7 R ELARS AT M 5 B R ARG Y A L IHUAS I 3
(Geoproximityx Tecproximity) , 1t B i B4R 1T 1% A
AT R AR R T AR RS T 18] (R H AR FL 7% b PR
B BRI AN RN HOR S E AR [RIA,
e ARG B 2083 ) v Al AR AT AN 2 1 A
AN 25 BV b BRI SR R T B R e RS 1Y T AR
P ABASR DS A . BRI S 4R TR
A2 H. I Z KM 0.690(Socproximity x Tecproximity),
H 5 1% 30 EPEKCF IR 55, 10 BB AR &R a4 AT
DI 8O 5 23R P, 3T R AR G A i AR AR A
FHIREFE RS RN I A 4, K
R B B A5 AR R e it 2SR i
MR T I WTFE R SCR, Witk
XAMELE o iFE 2 0 R o i FARMIAH AR
L2y A e BT B 1B K B e Y S BV N T2

(GeoproximityxSocproximity), % B 3k 7 Hu PRI 25 [
R8I e S 1L 7i A e S Y | ST A K
BUN R — R EE FBRAT T RIRERS Al A A
ERRIRARAE I /G B A e I ST AR SR 3 i
RN B AN B ., — S AR b 100 B b Ik T PR R e
FEAFAE—E 1Y 3 7 BB 1 DIt

5 diip 5

FeARBEAS A 0% T B R4y, AR Ak
EA NE ARSI 23 TR, AT K
PR EGE R X i QI B2 S, IR, AR SR
FH 2000—2015 4 1 [ & F 3 R A i 2 1 v =
TS I 24 10 T AR O 1, >R FH 42 2% I 246 AR s ) 4
BT R 5 0 IR % 1) I 265 g v A 4 TR 4 iE 2R A 7
TAmT AR B kI A Tk oA T sz i A
%, FEEST .
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Spatial characteristics and proximity mechanism of technology transfer
among cities in China

ZHANG Yiou", GU Renxu'”, MA Shuang’
(1. Institute of Urban Development, East China Normal University, Shanghai 200062, China;
2. School of Urban and Regional Science, East China Normal University, Shanghai 200062, China;
3. Institute of Information, Shanghai Academy of Social Sciences, Shanghai 200235, China)

Abstract: Technology transfer is the main route of regional economic development. Cities are the center of the
flow of various elements, and interactions and relationships between them is an important content of urban
geography research. Therefore, in the era of knowledge economy, the mechanism of technology transfer is
particularly important. Consequently, in the perspective of technology transfer and network capital and based on
the patent transfer data from the State Intellectual Property Office for 2000-2015, this study explored the main
structure, the sub-category model, and the spatial characteristics of the technology transfer network using Gephi,
ArcGIS and Stata. The results show that: 1) Although private enterprises and universities are playing an
increasingly important role in the technology transfer network in China, most of the connections are established
between universities, research institutions, and their derivative enterprises, indicating that the overall
connectivity is low and the network spillover effect is weak. 2) According to the patent transfer data of sub-
categories, the knowledge required for innovation ability is often generated in relatively few places, and its
transfer is mainly concentrated in cities, suggesting that there are some regional barriers to technology transfer
between cities in China. 3) In addition, the vast majority of cities are more likely to carry out patent transfer in
the same administrative area or between cities with geographical proximity or similar knowledge scale when
establishing innovative ties—geographical proximity, technological proximity, and social proximity play a
positive role in promoting the development of China's technology transfer network that comprises of enterprises,
universities, and research institutions.

Keywords: technology transfer; multi-dimensional proximities; innovation network; spatial characteristics; China



