rHTuE, R R EIEERA AR AR i ol STAR s 6 H 2

A AR AR IE A B ZE U1 84l e e XA 7

rhioig! Rt A2
(1 ZBASET 2R - 4 230601)
Q. EXFITAFE ¥R, LA B 211815)

NBERE: KA FIT AL E X G AR K FRICHT G637 R, B E A A FH#TR
BAAH, ERAHARK L ANKFTE SN G EBER A IE XS WAL A AT & Ak
W I BAT A G B, AL T F ERMNABRE NN, RFARU IS5 MFEAFTE
S HHRFEEAFTELVLSHFEAFZEHNEERNMNARKERZT UL BT H
HRBRANH, FERRIA, A IEE R ABKEE T HEAT 4 A b 7 X M 2R KRB R 8
ARGIFEAEREAIR, HLEREPRRBAERSCFERNMARE STELLRHERX
AHKXAFEAEHDPNMEA ;R AAHRBEAERLEERMATKE 5 X B B M2 IRR K
XEAFPEAFRANERR, AHARESTHEET L MWEE D K IR IE S FnHIRK
BEBEERFTES Y ERRHAUFTAE PR,

KR AFTEAY RAOFERXMATKE RBEACIH RERRRER X AR E

FESES F270.7 X#EEREH A XEHRS:1002—5766(2019)07—0036—17

—. 51 5

KA A7 H Ak (university spin-offs ) J& K22 T AR DLFE A R 2 Bk 47 plg 8 w7 @) 57 (09 B 57 7 Ak
"B RS PR 12 55t S BRI AR R A R M AR T M A6 ( Kroll 1 Liefner,2008) ™, PRI A 3+
AE SR AR B T 40 B Y T X% BF 9T 77 1) ( Wennberg 45, 2011 ; Diez-Vial H1 Montoro-Séanchez
20161 H— A A, RAEAT A Al 5 B B 25 5 R (K R, T AT AE T 3R BBORIIT ik
FEOR R 22 BRI AIR BRI B A 2% PR AT 28 i 20 A BT ( Colombo %5 ,2010) ), {HUE | i F K247
A Al B 5 AR M T SR B 25 PR B M T A2 B IR M BE 0 B9 29 R (Mustar FI Wright,
2010) 0 Wk, SEA5 A & 1 B A A LA RO IF R R 0. BT RL, KR A B ST R
AR K — BERHIY) 4575 B2 5 R R K 24 22 ) AR 5 % B4 (Johansson 55,2005 ) 7, LAV IR AS 187 1
SRIURE R A2 BN T3 R AR  $ AR A il kk 25 W8 4R ( Djokovie Fl Souitaris , 2008 ) 7, i i 41 1 4>l
S ARUBE S IR . B A AE T R A T AR A, ik h = R E B IR A S IE R R
FTRYHEAR KNG RFFEAE R, LI T LU S BURH R A% 0, B 3 g8 BOoR  H000 25+
HOR BN THAR 75 B 5 BR G5 220 B  2 L R T — R 8 @B B 4 7 it 8 5 i

i 2018 - 12 -24
* BETHE K A AP 54 HFET A <A 2 4 R0 T 58w 5 20 G 200 % Al B AR 2 B Y 5 i B 5
(71602002 ) ; #H #RASCHERFEE G A0 H Al AN AN PRI - SR W BEAL ) B XA R AR A =X A 3 92 (16 YJC630156) ;
DA NS SR FRTFT I 230 B il SR HRA FRAIL 52 o FF 0 A08T BE 77 (9 BS AR 5 S 43 B —— DA RHE AL /s
Al K7 (SK2016A0074 )
YEE I ML, 55 B, 11 DR 5 G2 R 5 B0 A B ol ) 56 R A 3L, HL - HIR A « yif-112001 @ 163. com; [
R, IR A AR SR A 2003 T, B IR . 20953117 @ 163. com,,
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555

MIA SCHRATE , B 0243 IR R R e TR Al SRR KB KR . Powers Al
Mecdougall (2005 ) ™ BGTIE T F:R K2 A 0F USRI N 7 5 05 A2 209 0 He AR B i A il 5t
S AT TE 1) B2 5 A FEAR S (2007) 2 SUERG 36 T A A1 A 3 3h 5 ReF AR S2 01 Bk A Jey  BHF
22 3 b BRAV B AR AEAE A oAk ; Treibich 25 (2013) 10 & B, A5 42 Al 5 BRAA K24 A ] s 0 52 B
] (R A AR, B0 DA 001 5 1 0 P 00 3 114 R 3 0 380 I 01 S e B0 A 7 R I 15 2 B 5 ; Soetanto
Il Geenhuizen (2015 ) """ BGUE T KA A7 A A lb W 51 40 (4 BE 1 5 G2 A 90 265 1) BASE A 28 B 52 1
MOCFR , HRF MG IREE R MR R MO R, A ST S 3 T A7 AR Al 5 R R 22 1
BAERZG A TR A A SRR SRR, AR X S 5 VE R L4 T Bk LA 1 048 PR 45
(AR BE AT 208, 200 T AR E SIS 4 Y, L6 A X7 A Ak 8 e AN B s ma g 43 B . B I
BRI EAE IR A E SRR A O R A, KT AR Al b i 245 B 5 R R 2 B0 Bl 4K
T AR 2 (A5 2 Fpa e AR IE 20N A S A BB A AR £ £l AR 22 3R Ut 5 AR R 22
PUEEGEUR DR AT A Al 2 BB 1S sh B P, 25T I, B 98 At 25 I 45 B AL A 1 %
PRI A Al s J2 48 B 5 BRI 2 R AR B % 1 () I I 285 2 A5 LA B An A s i 3 A £l 28 1
KA

FE23 R 28 BRI RN GE IR SEAELERE | B IE U 48 I5C 248 nT L ek 8 S5 o 1k SRR A R RO s £
v B IR AR ZR AR T X B B AR B TR et | S I A R T 4 R A b R 4l
(R 77 ( Zhou M1 1i,2012) " FEZEE Q1B AR | AN Baut: HR A0 R B L 08 4 o R B 3R B
HLA A (Karnani , 2013 {08955, 2014 ) | R B SIEASUAT A A8 A B el LAASLAs A L
BRI R | T L2 3 A BRI B 0 52 R A e [ B v, 0 5 R OR 2 R B 1 AR IE X
Igests A A=Al T LASKER S 2 Rl ek AR R (FEA 45,2014 ) W ORI 8 AR 2 18 A9~ N4 56
PeEs F 2SR AR Bk R A A M (O L A A A A A 0 78 B %13 ( Nonaka,
1991) 1) B RE AL S DN Bk I At R 4 P 0T RN, RS BRAL M AR I T Al 58
W AH A SE B ( Madhavan F1 Grover,1998) o o NI A 2 T 2 AKX S Rt R A B
AR ANIBZS 510 A b 28 =0T 56 R b A TRl A 3R

JAEATAE Al 38 A A 1 IR 25 T LA MARRAAR R 2 0 B3 A (] 288 28 g Bt S s B R 2= ] LA
i 3 AR 1E IR 45 AR AR A AR 1 28 2 S, Bl 8 2 10 52 2 Ak L2, AR 22 R 9E 5 4
AP SEPRIK R B HUR P SR AR IBCEL SR 8 22 S RN S AR A R B2 () AS ) 25 5 76 A IE =R 45 2
PO B — PO R EE A X BRI G /E JE & (Buchanan, 199217 5 i 7KCF- 45,2014 ) o XFRRIYOE F
A R A AR P A5 P A AR AT BRI 7 22 0 R S S AR, 1 I A b B S R 3R
inagz o) BRAA A 0 40 BB (B4 ,2014) 1) 3 R BR () 56 28 A AR 1 0% D 1] %) 7 5 AR 6013 40 2 i
JE WA T BEX R e, SET UL, AR5 4 IF B0 EC R X AR A A AR 1E A A IS, 5 7
B R AR U 8] C 2R B 1T 8800

ARWFFEIET 155 A E KA AE AL A REAS 4 2 9T B0 TR AR A 3F 1F 204~ I 25 3 3 A 60 280
BRI B SRR U T 28 =R AT i R A AL, DA B I R X AR X A R0 IR VR
T4 78 S A B 1E A ARG X KA A Al 28 =C B 09 VR FHAILIE , DL 3 A At 25 I 28 B |
UL R BRI AR B S A Km0 AR b T R R i =N R iz

= BRIEA SRR i

1. RS E
(1) REpRTAARME SEARARIE A RS, . KA i 2R Al 2 R 0l o 2R U™ A R~ Bk
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e R A ST AR Al ( Kroll F1 Liefner,2008) ' 32 Al 5 Hofth 2 B A b AH He B R 19
FRIE 5 — RO ROR ISR H TR R CR 316 3 T A 0T B A AT se il A S5t iy BoR fig
5 RAE SRR RN IR RHA R 22 2 [0 5 B IR |, H AR Y 4l BE A e RN K2
SRR 568 = S RN 1T SR 2= e R B 5 A% AR M oz T {EL LB 4 AT A1 5 3% ) 2%
AL Jey BR A A A ELA B ARG ) A 2 T3 e o, DR A 5L 8 J DI 7 i A ) 71 3 114 g
T

AR IE A NBRZEVE R — Rk A () E IE U B 25, 248 b b = 2 B HLE 5 K 2F
Az BL2E M T AR SRR & BLG 2Z A1 AL AR, (Xu %5,2011) 17 sk Al I X A R 45 < it
TAS NZAEFHEZE W 28 K AR BUF R IR i G A , B T IEX S ET A X RA R IE A1
BN THfE ( Rappert %5,1999) 0 Mo AR IE 20AN I 45 T LS B A7 A Al 4R BP9 350 B = il A1 G %
TG R OB PR A VR AR R 2 I A 1 L R R |7 R0 55 T B TR DA i A AERE &3 3
H 1 Bt SRS ( Rappert 45,1999) 1207

(2) DRI RE AL BRI AR, etk iR mT D 3 (o FH R A7 4 IR i AN SR I #E RS OF AL
SR B L SR AT RE AR . Nonaka (1991) 1) 4145 (2011) P44 Ba kAR R 43 S A 260 70 1
e AT R LR N LI G T BIY 0 R ST RTINS W) N Sl e R 1 [ DR DB R b= L i
2 AF ARSI T B A B R A R vk MR R R RR BRI < D Es | SR I RN A 7 Bl i
Ryess BEFIT R RESE A ST B AR R IR A 2 A A Al v i )2 2 B i S5 R R R 2
Bz PlE R TR SR AR 5L B ghad R v B AR A5 i A 0 28 B RE 78 B et

(3) KFEXFRME . N BEIEACHA A oK, WU 03 BT 40 A 04 B8 R RIAY ) 25 5 e 1 A b Tl
b 1E ARG 1 A Hp ) A B AR RE B AN ], DTS A5 U 22 (R0 B T — o X R AN X R ) 56 7R
(HIAKT-5F,2014) 1 & F Emerson (1962) 2 36Tl 8] 3¢ 22 6 A R R I X Bk Mk o) A
BN @S PO /1N 7 S el RE e st Aol =) = 28 L LSRR LNy NE 220 /- NI R U E | = NN 4 1] W PRy
FUA S A 35 A XU A8 B 3 e IR 8 LA B I 2% 0 T A T R S AT A £ 1 ( Young,
20007 BGEA AR, 200774 ) o I R XPFRIE AR S L BE G0 UE AT A Al 5 B PR A2 4 74038
FGERILEE YD wh 28 & A i Al RETE (BRAE A AIBEE ,2007) 2 (R 1 S AR IRIF AT A E 200 & e 4

2. BEAAEIE A AR, 5 R =03 5C R

SR AR XT S w7 SRS AR Al T SR B T AT, R SE R T LS
B E KT FAR AL SR ENE(Zhou F1 1Li,2012) 1 AR IE AN A 2
PR Al AT B IR, SR i BTG s it TR

26, AR AR TE A AR EE AT AR Aol R A8 (8 R 422 o 31 RE A R 27 e i (9 B2 AR HIHUEE (Kim
Lui,2015) 7, AATTH 58 1 4 ll S it 5 1 =087 5 SR | 38938 1 il X 304 6 R E 3 4L 5 i T
RE. AR RS 5 RHMAR S E A2 Bl M TR 00 S 0 s F DIBK & | il
KEEAT) 2 RAFIABRIC R LS R Al AR BCREAR R 2230 AT LA K E AR & 1 S B AR T v L2
BT R B T A — T L4 (Xu 45,2011) 10 Jf H B IE A ABRES (L RE IS Y By 4l iR
TR X H AT S [ B AT & TAE T (Xu 55,2011) 10 A5 BhF 523U Ml 44 R 280 LA
FEHE R AT AR

R, AR TE A ARG A4 AE Al X AP RS A4S B4 () 75 25 B U, X N BRI TE 45 5 i
Al 53 T S AT A PR AT TR R 277 4 ] 5 XSl R PN 0 8 v P 25, SR
PR I 45 R 805 A N B8 HATT 2B Al ARy SN 25 B8 A 3 AR fuff HL T 25 ) 4 1 T 3 R i) ey 4 25 )
ZAEAEH FTATT (Ozer Fl Zhang ,2015) 200 R R AR HE T R R A A i R R
ANA AT A AL 58l ( Zha 25,2017) 70 50T DL A7 A 4l 2 i =000 3 6 sh R 6 ) 5, X
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AT AL BTG 5, BT 2l A 75 B 5 | e 2 U A IS AR 4k, 25 5 5 B 23 N 30 A B3 () 41
il , 5B A B 5% 110 85 V) B Sl R 2R A A AT AR Aol 53 TXF 2 XA 145 0o A5 LA 3 5 DA K X 58
e AT R B F AT B — 25 AR DN A 2 =X A0 3 Je 3 e A 00 S A8 B2 41 T N i &
ek (Zhou %5 ,2006) 18!

55 = AR IE A ARG AR 2E T A A Al X M i AR HHR T 3545 8 09 B A 5 i, BRIk T
A AE FEE R AR P A KU o RS E IE 20N RS HS BT A Al B A BRI 4 4% i T i B
FVAIR BR A B ASH 1 1% e 1B %o BRAT 2 AR B 0 B | 1O AT AE Al B A Ok T ik 2 I B2
P& 1 A lb WA R AR TR R BE 3 AT AETAIL 2 R (4 BB 7, DA T3 58 T A A Al 28 e = A
R HA AL AER R F RS, Uz (1997) 2 | 5 R R 24 S [R5
TP RHIF [ ART AR R 2 A5 380 ) T B At , A R T AR (AT A Al i DRy 4 LA B3 I 22 > 3R
PRI, AR 42 S R Bk

H, AL A AR IE AN IR G X 247 A A b e B M BB B3R 38 IE VR

3. AR IE A NBRES 5 Rt AR BN 56 &R

A AR IE A NIBREE AR AR T A7 AR A b 56 8 et SR B A WL (i 25 ,2010) P07 B iR
TSNPt TSRS, B2, A AR IE AN AIREE AT A= 4 Ml AR ECRE A R 2 i e B e
BETHLS, SIERBEM L, AT R 2 & BEE 5 R 2E S P M T AR (45 2 15 5h Fn %
IR AR AR T Dk L ) S | SR G ABR OC R (Xu 55,2011) M B T BRI R 2 BB L) 5
IR, 008 T B R sl () S, (AT A A Mb BB A% B B AR IR AR R 24 H AT el e v 11 A B
285 S AU AL R AR DL TR A R HR AR R BT (5 B S B R
%135 ( Haeussler 1 Colyvas,2011) )

HWK, B AR IE A NBRZS PR 8E T fir A Ak 5 B3R K2 2 [ {F AT 2 5C R A e~ T 4g
(Boehm Fl1 Colyvas,2013) ™' {23 T Bt AR SRBUNRCR AN B . P )2 BE fRE A R 2 B AR
RSO EERSIR b e /N N | e A = vk NG S TR o TS e e e S N}
A8 20 V) B 25 5 AH H A AT ( Boehm il Hogan , 2013 ) 327 3 T 75 50 7 B Ji 255 s % ARV MO 48 0L i)
OIS TSI A IR )7 oy VA S R O U ey o L (o B R AL T s SR NN 231 o Wl by e (N
A, IR R R ATII A T XU L {5 AT R0 L R A T A3 P AR R AT D TR B ] 4R
TR RRNHL G A et R i A A R IR, Li % (2010) PO AR LR B, A AE XU
ZIAPEATAEE T B AR R FBR I, BRI, ASF S B8 40 A e

H,, A4 AR IE A A4S A AR Bk R R BOA 2 TE AR

H,, : B AR IE A A BREE X+ BE R Beot: s R B 3 1 1 VR A

4. FRPEAITEAR IS S i =B O R

BB Bt AR AT A Al B3R R 18 A S AEURIOOL A, 1 LA (o 1 Lok B s S A Ak
AN T 2 R At 28 i a1 R . 15, MR R R A3 B W 2 5 o P ek
IR AR A Al B 25 ) 7 A v ) SEARURI 2 M 1k A AR, 38 0 T A\ R ZB AR AL 5 0 i
Y7 R VEAE T (Taylor 1 Greve,2006 ) 1 3 e Xof BRI 2% K T4 i JELAEL i 512 B A =X 46
NN SRR 2% ) 55 055 | R A 4 460 0 o) 38 07 A Ml %) JEL AR A5 5K 0 3 A X ( Madhavan A1
Grover,1998) "' M SRy 5 AR B3 2468 (14 78 2% 7 RN B % 5 5K ( Taylor A Greve ,2006) 70, K
PRI B 2 R AL B PE RNR, AT A Al 78 7 o 87 A T 37 8187 55 TS By M AR R T 2 2 4
(R S T P R LA A5 0 D BB R RN 4 AR A FEBOAR I TR B2 RN T B J T A WA 380 AR R 7
Jyit HE R AR AR 7 A B R T B R A

FEUR KRR A4 ot AR A SR B T A0 AR Ak B A A=, T 1 A AR Ak BR A 14 %0
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TRE5H G 1A A Al AR A AR R AR S 2008 6E 1 g WM i AR 2F 1 A7 A Ak 28
e A SUN TR IR EE A7 A, AN Y B TR A R BRAR A 07 AR A b FE 87 00 B O i A AR K
LU )y 2, O A BN A T AR (BRER 245 ,2012) B I £ 37 4438 TR 20T
() AR RN Al SOl . BRI SR U A DGR AR 7 it AT 32 55 7 THT e RE R FabE R et
R AL A S AR R SRR B BET T AR AR s AR AR R B R AR AR Al A
CL I BCR S ] BOAS 7 i e FRe i 5o A5 04T SR RN E 3 A A0, 8 28 DA J2 T b R A T | ax s
TR HE TATAE AL R AHRCR T, R AT 42 an Rk .

H,, : A et R SRR K220 A A R =BT A 2 B VR

H, - BERE AL B R O 2 A A Al 2 e XA A 25 1 1 AR H

5. BRI AR B A A

3 R T A AT A A AR TE AN IS e DA IR R B AR R TR ) AR, 1T DN B AN
B HE 7 AR AT A b S BRI Al TE XA AN TR ZS rh AR B A (BB e LA AT ()
NI FNF BER BSE Jna, S i A b 848 1 R sl XA B 16 ST o i B AR T 55 O HRE SR
i SRR L M 2 S I B AL 84k A AV A B Ay R (FE A 4, 2014) Y SOR
AU B2 R0 5 B A 5 TR B 1 AT A Al e Rl i L3 R 3 A Al B2 4L T 2 e B i e
(BB BT , X AR A Bl T A5 A= 4l 7= A= 28 P %) AR 3 RS2 B R Mk B R 19 2 B ( Zhou AT L,
2012) " Todtling 25 (2009 ) VST W, 5 A4 R 8 WAL ZEAT B Bl 4 4 oll v] ASRAS B R Y
BRI, DTS SR FT R BHT . eAh, 88 dx 0B A R 22 3R RS TR A e bk 2 A 205 b B | T i
Rl It 5 b 30 HTRFNRE AT 45 A AT AE Al AT DAAE A [R) 45388 22 ] S 7 3¢ 2R, -4
ARG B 4 R 0 0k, T 3 SR AT A Ak A R R BRI 2 B9 8 7 (Zhou I L,
2012) 1,

AHICHFE AR R B, A IR AR TR FLAh 20 2728 5 55 21 2LRHT M 45 SR 2 (I R A 2800, 40 Y-
Renko %5 (2001) VKB, ML 45 Ak 23 5 sh A2 0E T 4l A R B, 1 iRk BOA RT3 7 i
FF & A AR A ; Wang %5 (2013) V7 & BT Ailb 28 B 7 b 356 25 AN BOIE B 45 4 4l B3 i 1
FABLHI R AN G IR AR BUEAT 8 2 A A R0 YA A5 (2014) 1 R B, AL 2 ot AT B 0 4% 38
1 BCE BE T 5 R QT Z B Bt AR FE R 28 0 | 5 AL ie ) 5 R iR Z [ B
sERPAAER . AT UL R A A Al AT DA a2 A A AR 1 A ARG 2R AN [ 2 30 1 Bk
sEME A S AF S 4T, Btk A gE 4t an ik .

H,, A B R RO A AL A AR IE XA NBRES S5 ek 2 i OB Z RIOC A

H,, : Fe BB AL PR RIHE AR U A T AR AR IR S ANBRES ST A il A Z M &

6. & F XK A I 51

KR XM R AR 2L A OC R R 2L A, 7R A2k A L B A A B HL S 32 AT s
AR S NEE RS 2505 T KA T B (Luo 25 ,2015) % | 5 0 56 8 X AR ME (A5 BE 45 XU RE B 4K
i E7N NI S Ry S M S ) I 'Oy S L | D = K T & W B L 2 R 5 S i g e 4
FIRE A K 2 [R5 AT A BB 0GR — 25 THE (P55 ,2014) 1 RAFAYMRAT AN B R HfEsh T
FHAIEIE & A G RS B R () THE (Simsek 25,2003 ) ) {24 A4 X7 REWS B8 A4 SO 4 7% 5
W ISCABE At ] ) Bt I R KT 8 DG R B, BE A5 Bl AUy T o A S T P9 4 = Joi S P i 12, 344
SRR X AR A AR A5 O R 5 0C 2 A E SR 07 5 ST BE , DT A2 ol XL e 0 B 407 b, S I R 52 98
T FIAE TR, 3K LEHAT B T RHAR R AT B 2250 D55 45 et MR 22 T s S5 107 A= Ak i 4743

AL, AR IR G 5% BR80T A Al R RRAA R 25 R G B B 76 DI R 38 Tt 5232 ) 7 I 48 W U )
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VR A5 73 50 45 05 T e = BRAR 9 2 ~F- TR, 5 o 3 S ABE aHe ) 435 A 0 . JEC R B2 90 B K ( Cuevas 45,
2015) 100 T BELASH XU A T8 9 388 P S, S5 2455 W 80 A9 A Al A0 78 R g R B v e AR 3
W, TRI SR FR R FRAERLARIT | 32 B AR B 59 95 3505 88 53 7 e AN B A SR S 345 7 A 4 B A
AN, FEE AT AR B2 3 AT R (RS ,2009) Y Jf B, AR SRy
A TSR L2 3 AT HR B S VR AR B O BRI 20T R 003 2 P R A C R
Ak I SRR AT 1 AT AR A X B OR A DA AR RE R Bt R A BRI, R ASIF T4 Hh A R
B :

Hy, : 5 X R AR AR AR TE A NIBRES 5 DRI Y Bk R 5 2 A TE [ I8 15 /1

Hy, - AR FRAE XS AL A AR IE A A IPRSS: 5547 fE R B R AR U G R AT IE T R T A

£ LT AR SCRIME SRR 1 FR

KARXSFRIE

DI

/ SIS

R AR IE
WNISA \

=
Hy b| SRR

EX &Nl

E1 #EEEs
GO A SC 22

= . M5t

L REA A Wi g

ABITFE A ) A A A 4 5 A AR R, A i A REL AT R 1 T B BB SCRIK . 37 ) 45 3
A ) — R ZEIE S A Z T, ABFFE AR IE DR 1A SUR N 4 5500 FEAY AR SC N MR =
WX IR EAT 7B, WA DTSR RE 1 _E il XA A S A AT AR Al AT Tl £, LA 2R
RN A B RERUE . FET I, AW L T & A 4

ASBIFFEREAR Al AL 35 T2 2 LA T b B8 =2 A A Al o 32 () I 2800 LA 265K . (1) AT
Ak YRR A R FR I 985 # 211 TRER Y, LMRIERHA R A B O RMITSE ) Fhaeimi )y A
KPR HATAE Al A1, 2R IR AR Al 20 Al U™ 3z, Bt AR X LU 2 5 (2) Ak
AV BT A, F0A A O R LA 2T — 5 B T R s T 2T A 2, AR R
REAATA AR R ER TSR I 55 Je Al ; (3) A AR Al I 35 — KRB AR AN S RE R 27 LA B2
HHRA—ZEMA TR,

REEA NG R IIE o A% T AT A A AR AR LT TN R A B R AR, PR
B LA T R DR Rl Ak, nT AP P e s BB B R~ R A B T I 2 B2
R A RS2SR R AR ™ A BB TR AH S S 5, JF 2248 00 0 A d ik PN 0 SR 18 A AR
W R 045 . R R RPIRAR AR FE I T 98 A siinl 45, IRARAL 5L 74 ) I AE U7 L BRI B
AR RSB ™ B ] SHBHUATAE ol BIBL 2 | SO 8R4 32 1y, i Tk PR AR AR A
B TR LA BT TR PR, R THA AR DR sy, A, IRASUZL i 3 o oAt A KOG
RIS 25 1, dlad L =R As PR 3L DR &L R4 155 13, RIS AR X4 3

41



rHTuE, R R EIEERA AR AR i ol STAR s 6 H 2

B R AT AR A 0 o J2 A B el 0 e 2 B, R 9 1) A5 BR AR RO RRAR S8 4% L 1R 4, K 1
XTREA AL A FEAFFAEREAT T 4034

#* 1 AL W FAE
A e HAE A b 4

AE(A) AR o E (%) F IR HAH E (%)
<50 13 8.4 <2 11 7.1
51 ~200 29 18.7 3-~5 32 20. 6
201 ~500 31 20 6~10 46 29.7
501 ~ 1000 46 29.7 11~15 36 23.2
>1000 36 23.2 >15 30 19. 4

P2 A IR A4 IR 4 b B 4 AT

e HARHK HE (%) Tk L EN hE (%)

<2 14 9 IT 5 & F Tt 55 35.5
3~5 34 21.9 w2 G £ 14 9
6 ~10 43 27.7 P ] 1 28 18.1
10 ~ 15 44 28.5 HMEELT 29 18.7
>15 20 12.9 Hof 29 18.7
V& W R R A A B T R B

R A A% E (%) MR HEAH E (%)
EES £:i%1 84 54.2 B A A 93 60
v REEY 71 45.8 H A 62 40

VORI R4 ) 5 V2 3
2. A
ASCTA AR Likert -7 PP riksbrill g, Hrp < 1" R E2ARFFE”, 7R FE
“ERFRT .
MR, SR T Zhou AT Li(2012) ") fly i3 15 1 6 2 & T A Al i 7= i 4 1 AR 2%
B BT DL R S AR R A
KA AETERA ANBEGS . R0 T Peng Fl Luo(2000) M2 Xu 45 (2017) "7 (9422, 38 W A 255
WA Al 1) v J2 8 R RT & 22 B S5 BRI R 22 A0 e N B2 1Y) S v B DL R R A T I = A
I
Bt AR, 2% Nonaka(1991) "7 Yli-Renko % (2001) ) JEA I EHEH5 (2011) 21 XT B3
PRI 7 I 8 TR A 6l B e R e A i o | 37 ol 3 2 T Al
SRR A I B 4G 2 A R BB SR R AR, T - A AT
FBZXFRIE, Z% Young(2000) ) IR AEAEFIFREE (2007 ) 124 %6 % 28 0 FRIE 008 07 v: | 3 Bk
PR WA Al rp s 2 A B SRR R 2R IE N D AR 1 U2 vh B3 28 I 9 UE R A AR 25 40
BC X B T B — AN
Pl A i, REART ], AR SCEIUT A B AR T BURRIE I RAT M A AR AN 1 A E
P R BB B 4l — B B A T 22 A B B R S A R T (Xu 48,201) 1 B % Zhao %
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(2016) Ak AR T A Aol B2 T AN B AT (e e 1 RBEIE T 50 AL 5T IREE T
1000 A) ;4RI R AL T BE 22904 =F & A0 81357 28 50 A8 37 98 U8, (H th ] B8 X AN SR 3R 358 1 vy 38
(Sgrensen Fl Stuart,2000) ") KIS 5% Delgado-Verde %5 (2016 ) ) {177 1, F Al 81 7 4F 8%
AR (e« 1" RBAL T 2 4F 5" MRFEE T 15 4F) . HSHABMS LA iR, P EEA KEA
P2 R b5 35U £ (0 BT GE IR RN 43 Mk ( Xin F1 Pearce ,1996) 10 ARTFSEI4 T A AURRIE 15 A KB #0048
(A B L EAERASIE R 1, 8 0) s AR AL (A = 2 R BCE B B LA
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MALMNELKHE ¥ 1 B F2 HF3 FF 4 HF5
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4. N E LRI RHFY KT WA 0.738
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e 0.738
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A
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0.672)
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WIS TWRIE IR

= D — Vb 1y e
* 4 TEWTFHME AREZEAEX RHK
4 5 6 7 8 9 10 11 12 13

Lo & R
Bl #
2. KA dE o4
BN ’
3

0.40 " | 0.32*
[EX =R/ 8731
4. BB 033 | 044 | o011 .
[EX RPN ’ ' ’
5. % & A )

0.23* | 0.10 0.12 0.13 1
it
6. B AT #H
. 0.18* 0.03 0.07 -0.06 | 0.19* 1
M
7.AEHAE | —0.21% -0.11 0.04 -0.1 -0.12 | -0.003 1
8. AFEH | -0.19%*| -0.07 | -0.13 | -0.13 | -0.12 | -0.02 | 0.89* 1
9. AT H M

~0.18%| =0.06 | —=0.15 | —0.04 | 0.05 | —=0.005 | 0.37* | 0.44* 1
HAE
10. 1T 5
B 0.07 0.073 | -0.12 | 0.06 -0.15 | -0.007 | 0.06 0. 06 -0.13 1
F U
1. # % 5

0.02 0.099 | -0.03 | 0.03 0.08 0.042 0.02 -0.05 | 0.06 | -0.26* 1
4
12, LA # 3% | -0.05 | 0.065 0.07 0.15 0.06 -0.11 0.09 -0.11 0.04 | —=0.35*| -0.16* 1
13. At 5
&L -0.09 | -0.10 | 0.02 -0.14 | -0.03 | -0.04 | -0.03 | 0.02 —0.01 | -0.29*| —0.11 | -0.23*| 1
R 5.06 5.06 5.03 5.12 5.70 4.88 3.47 3.50 0. 60 0.36 0.10 0.18 |0.19
Frop 2 0.85 0.87 0.78 0. 88 0. 89 0.83 1.31 1.50 0.49 0.48 0.31 0.39 0.39
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FER P AT RESE , — 5 T, A T R B AR ES RR R 5 55— T, 78 TR AR IE a4 5 R
MPIBRSE BOATREE A F A, EXE T 20408 R EE A B, ASHFZE LA [ R K2R AT AR Al oM F S
FEAS B UE T A A A 1E A IR ZE X A0 A Al B PR S R AR BROR 28 il =B 199 1 1) /R FHASCR | I
BT B SCER AR TE A NS OC T O R A FE I 800 5 BB & 55 0 T R R (E ( Xu 5%,
2011173 Zhu 25 20177 5kh T BEA SRk A A 1 204 FRIRZE I TE AN A2

(2) #8878 T 2SR AR IO R A T BREE—Si80” Z M R AN FE R ALH] S8 A Sk
HAg S A IR UE T A8 LR 25 AN Al Sk 56 2R R AN TR SR B Hh A 35087 ( Wang 25,2013) P70 R4
SRS IR T 3R HCRE VR 27 B PO A Al BB S 1 5 S A ( Karnani ,2013) 1
(R BB 5 I VA HE— 25 WA A [R] 288 780 Bt Jon i R U7 A8 BRI 245 R A1) 3 235 85 18 AR [] v A AL
il o ABIFFEEE T HEUR BRIV FI AT 25 28 BRIS Bk H R o3 S o\ IR B RE AU R 2 A | B b
FGUE T PSR R AR B A A TR 1E A ARG AT 2B Al 22 i A sk b 5938 43 v A 1R
BOR . B R, B AR AR TE A ARSI A T AR R R AL B PR R (EZ A A B R A
FIF A Aol 2w =0, HR R AT B, B B BeOPE S SR A A Bl A G R R T B 25 ) B 4l 41
ST AZ 5 T AR Y P e R s o] < o AR S Y e R A SN ()%, AT T G R P e AP T i
EEIXT R A EA M E, X —450iEm T AR R AR A A 1 20 RSS2 e il
R BT R 0 NTEVEFIBLE, 7RAN TR Bk FR AR BRST FRS MR A 2 .

(3) PRI T & R RTFRMEAE R AR IE A NIRESE FRIBCE: 58 78 [P 0 R A et S v oA
[FAAR R, U A ST R 23 R 3Rl [R] 56 Z KR (- ) 235 M 45 I 22 ] 7 5% FR
W AT A TESU S (BB AR, 2007 ) P (R XSRS 58 2 45 b T A 04l BB IR T %
Al ] 56 R4 (T ELRESS 200914 ; Caniéls Fil Gelderman,2007°2) | ik = Xkl i) A 51 3 1F 2 B¢
SEIR H OC R IFRME TS . 36T B IR B R A 25 X2 S AR 5T & B, G ZR X BRI XA A
FEIE A ARG, 5 DA AL BRI AR B 5 2R A 1 ) 9 81 B4R, 17T 5% 28 X AR M AR A R 1E A
NIRZE 55 R Bt AR IO SC R ANAEAEVR 8800, . St R AT, AR SCNR X — 45 R T2
B T AP AR AR AS BT 2 B, AR SCHE A2 B8R Aok B T o 6] il R 2 B B A A A Al X
AR B B TRHRE A A R — RS B AL, BT A A A Ml B B R A B A AL
B A N B RIE A R E A BRI R AL SRV RE . XA A L BRI A B 5 B
TR 2 B 2R FNBL 24 R BB A5l S — R LT [ 81 J IR A S 3 A By, 3ok R AR [ A58 118 52 3 0 L B 48
37 B % B8] ¢ R AT FRMERR BE 052, 76 SE BRI R) 5 PR AR R R v AR S T REAR R4 2082
BhE R SRV AW & A 51 2Z (8] B3 RIS i AT 52 206 0 18] 0 2R X FR R B i s, DRI,
AR TE AN NS BTt AR 1) 5 B B REAE DG A et MR B BiOC R MR PE Bl 5, HE , [R] 45
VAR RN R R I, 2 OC RN PR PRSI i A Al [ B AR 22 il 53 Z AR EX BN A S £

48



AZ B TH 2019 & £7 1

o fik K2 35 7 it SR 55 0T R WA A R TT 3 0L A A R B R, TS BOC R W B o A A AR
TEAS RS S5 R B B RIS 5 Z AT 1 1] 181 59 20

3 EHE R

() A AR 2 BRI TE 7 A AAE R AR MU B 5 IR A4 S5 B R 2
PE AR A RIS, . AL AR IE U NIRES R SR | A7 2E Al 28 BN %5 o B A ) i S
FAESRF U™ B 5 56 FA% R o AT AR Al BR AR AR AR TE XA ANIRES TR B E B A i g ob, i 2
THRE AR BRI iR — i RSB HEAn, A7 2E Al T LIS O s AL BOR B RS R 22, T RO
R A AW [ 5 R OR 27 e 2 R B N A 15 37 5 A BHER B, iy e 4R I AR 5 0 Rl iy AL
22, G55 A AR IE AU NIBRES B BAR N B TR 2 BN Z R B AR Al 5 BEAR R 272 (6]
A RERARIERIRES , Lo, BRE 28I R 2080 HRA RG22 , (st 5% A L [R)B fi , Aiall BR B
BIRAI MG IR DT | BRI A AR B AR BRI A8 S 45, FEBRES G R e L, flk 22
BN 2 R S RS 1 SR LRI AT S S5 A A e e A R AT

(2) AT EAMP 2 BN 2T 53R B PR R R FRIZE R AR R 1E 20 NI &S £ ik S il =X 1
TR AN EECR R ORI, AR 2 AL A M AR HC SRR TR RCR, . Ak 2 B %585
TR ATERAR AR IR NIPRGE T A8 R BRI, XoF 138 5 7 A5 AR AU 4 BR OG22 LA i B
PRR AT BRI R, X P SE A2 8 B BT B D B2 R B S, Ok AL A A s
AT RGNV FBEVEI R , B MR (R B PR R R | Al T S M BB 16 538
TEWRSCHER A P AREZBT AU E R A R A RE R R P R A T o X XL
AR S A RHTAT M E R IATI LRI AT AR A B2 TREIAT A IS i3 4 4
HEE SCACAFMEBIA5 REARTC & e 3 s 1) PR ZH U ) S AR M MR AL B AT,

(3) FTE Al v R 2 BN 4 T At Ji0 -5 B AR 2 B bt A TE U4 5 & vp 0 Pk,
A AR IO 22 Y B E RN AT AR Al v g J2 2 B L 2 AN 55 g 2 s A B B FITEUKSF Fge
PEACH ARAG BRI R N GO0 G B BRI R R AR 5 Xof S 07 24 W Bl e 5 B I R R
AR BN DR B R ey S TS 7 s 00 O A B i 2 L i LV G U € SN i R ¢ 7 S
I RE R R MR AR U S i) L, i BB G IR S AR X BRI Y R SR AR BB 1 A )

4. JRFRIES AR AT I R

(1) AFFAULE T HARAR IE A AIBES P 5& R PR AR R 2 A7 A Al B Pk SR AR ORI 5
BRI RIS , AL T 4L 2 46 5 B R Z5 M PR IR A RO . SRR L BROC R
RASN A NEH S AT 22 [ 45 v i o 418 A9 D038 1 B DRI B8 ik A © 22 A Al AR RS IR Y
HE TR, ARRBIDTFE AT LA AL A AR I AN B A R P A S5 DRI AR AR X 2R Al A
TR B E AR AR BRI S i BB B R2 M, LA HEAE PR A 800, 22 53

(2) AW T AE 1 U BRIBCAS P AR AR AE IR 20 ANHREE X R A 2R Al SN B 0
PURIBCA S BT R SE I, 200 1 53 A PIRNE IE U BRIK 45 ( Bl IR 4S FIBORERES ) /YsZm , S
P, B M R ZE RO R 25 2 5 MR A A Al B PR AR BCRT S i >R ) T B PR 3R ok 5
A PAZE A 2 B AN TR 2R R A A TE SR EE X Al B Pk AR SRR O A FHASCR

(3) ARBITSEHIAE AR AR Sy v ] o A~ R S A 07 A Al ke =2 S0oF — P R A 2R Al %
PP . AN R Al i FOR AT A Al 9 — 8, SE BB, P AT A Al E RS TE 22 1Y
ZHE AL NSRS B 2 BIRAIRES K RIS, AR SR BT ST 24 B A R R s 4
HATAAR MY B IE A NFREERATAE Al Bt R SRR S e R VR FHAICR . e — 2D, i
A RIS AR AR TE A ARG 77 A AR Aol Bk SR SR BOR S Al =R A FITBCR: | LA LA
HF R AT A A A ML A A Al B A [ 2 i AL

49



rHTuE, R R EIEERA AR AR i ol STAR s 6 H 2

B2 3 Hk

[1]Kroll,H. ,and I. Liefner. Spin-off Enterprises as a Means of Technology Commercialization in a Transforming Economy—Evidence
from Three Universities in China[ J]. Technovation,2008 ,28,(5) :298 —313.

[2]Wennberg, K. ,J. Wiklund ,and M. Wright. The Effectiveness of University Knowledge Spillovers: Performance Differences between
University Spinoffs and Corporate Spinoffs[ J]. Research Policy,2011,40,(8) :1128 —1143.

[3]Diez-Vial,I. ,and a. Montoro-Sanchez. How Knowledge Links with Universities May Foster Innovation: The Case of a Science Park
[J]. Technovation,2016,50,(3) :41 —52.

[4] Colombo, M. G. , D. D’Adda, and E. Piva. The Contribution of University Research to the Growth of Academic Start-ups: An
Empirical Analysis[ J]. The Journal of Technology Transfer,2010,35,(1) ;113 - 140.

[5]Mustar, P. , and M. Wright. Convergence or Path Dependency in Policies to Foster the Creation of University Spin-off Firms? A
Comparison of France and the United Kingdom[ J]. The Journal of Technology Transfer,2010,35,(1) :42 -65.

[6] Johansson, M. , M. Jacob, and T. Hellstrom. The Strength of Strong Ties: University Spin-offs and the Significance of Historical
Relations[ J]. Journal of Technology Transfer,2005,30,(3) :271 -286.

[7]Djokovic, D. ,and V. Souitaris, Spinouts from Academic Institutions: A Literature Review with Suggestions for Further Research
[J]. The Journal of Technology Transfer,2008,33,(3) ;225 —247.

[8]Powers,J. B. ,and P. P. Mcdougall. University Start-up Formation and Technology Licensing with Firms that go Public: A Resource-
based View of Academic Entrepreneurship[ J]. Journal of Business Venturing,2005,20,(3) :291 -311.

(91 HEAR  TEE 25, dabETs . T E TR B R A=A A A TG B i R A7 [ 0] JEat  Rh 222058 ,2007 , (3) 1511 -517.

[10] Treibich, T. , K. Konrad, and B. Truffer. A Dynamic View on Interactions between Academic Spin-offs and their Parent
Organizations| J | . Technovation,2013,33,(12) ;450 - 462.

[11] Soetanto, D. , and M. Van Geenhuizen. Getting the Right Balance: University Networks’ Influence on Spin-offs’ Attraction of
Funding for Innovation[ J ]. Technovation,2015,36,(3) :26 - 38.

[12] Zhou, K. Z. , and C. B. Li. How Knowledge Affects Radical Innovation: Knowledge Base, Market Knowledge Acquisition, and
Internal Knowledge Sharing[ J]. Strategic Management Journal ,2012,33,(9) :1090 - 1102.

[13 ] Karnani, F. The University’s Unknown Knowledge : Tacit Knowledge , Technology Transfer and University Spin-offs Findings from an
Empirical Study Based on the Theory of Knowledge[ J]. The Journal of Technology Transfer,2013,38,(3) :235 —250.

(141755, B8 , S HoR . MESRE ST LSRR RIS S RB QIR [ 1], JLat  AHIFE ], 2014, (1) 116 -24.

[ 15 ]Nonaka, 1. The Knowledge Creating Company|[ J]. Harvard Business Review,1991, (11 —12) ;96 —104.

[16 ] Madhavan, R. , and R. Grover. From Embedded Knowledge to Embodied Knowledge: New Product Development as Knowledge
Management[ J |. The Journal of Marketing,1998,62,(4) .1 -12.

[17 ] Buchanan, L. Vertical Trade Relationships:The Role of Dependence and Symmetry in Attaining Organizational Goals[ J]. Journal
of Marketing Research,1992,29,(1) .65 -75.

[ 18 JH7KF, Ak, st . PRI  OC R IA L S5 BOR QIR 28 il A2 O m SB[ 7] bnt 43T 2014, (8) 1117 - 126.

[19]Xu,K. ,K. F. Huang,and S. Gao. Who can Cultivate University Ties More in China? A Local Firm or a Foreign Firm? [J]. [EEE
Transactions on Engineering Management,2011,58,(2) :250 —261.

[20] Rappert, B., A. Webster, and D. Charles. Making Sense of Diversity and Reluctance: Academic-industrial Relations and
Intellectual Property[ J]. Research Policy,1999,28,(8) :873 —890.

(21 1754, EHEAR. MZEREST Bt RS B B Bk [ 1] bt  BH#2E 05,2011, (9) 11365 - 1373,

[22 ] Emerson, R. M. Power-dependence Relations[ J]. American Sociological Review,1962,(2) :31 —41.

[23]Young,]J. A. Strategic Alliances; Are They Relational by Definition[ R]. Indiana State University , Working Paper,2000.

(24 ]G BRZE. Al 8] 5C R Bt i I & 5 S0 ir—— 56 T G R BE R ®rsE [ ], A0 11,2007, (2) :8 - 13.

[25]Kim,Y. ,and S.S. Lui. The Impacts of External Network and Business Group on Innovation; Do the Types of Innovation Matter?
[J]. Journal of Business Research,2015,68,(9) :1964 —1973.

[26]0zer M. ,and W. Zhang. The Effects of Geographic and Network Ties on Exploitative and Exploratory Product Innovation[ J].
Strategic Management Journal ,2015,36,(7) :1105 - 1114.

[27]Zhu,X. X. ,M. C. Dong, J. B. Gu,and W. Dou. How do Informal Ties Drive Open Innovation? The Contingency Role of Market
Dynamism[ J ]. IEEE Transactions on Engineering Management,2017,64,(2) ;208 - 219.

[28]Zhou,K. Z. ,K. T. David, and J. J. Li. Organizational Changes in Emerging Economies: Drivers and Consequences|[ J]. Journal of
International Business Studies,2006,37,(2) :248 —263.

50



AZ B TH 2019 & £7 1

[29]Uzzi, B. Social Structure and Competition in Interfirm Networks: The Paradox of Embeddedness [ J]. Administrative Science
Quarterly, 1997 ,42, (1) :35 - 67.

[30]Li,J.J. ,L. Poppo, and K. Z. Zhou. Relational Mechanisms, Formal Contracts, and Local Knowledge Acquisition by International
Subsidiaries[ J]. Strategic Management Journal ,2010,31, (4) :349 -370.

[31]Haeussler,C. ,and J. A. Colyvas. Breaking the Ivory Tower: Academic Entrepreneurship in the Life Sciences in UK and Germany
[J]. Research Policy,2011,40,(1) .41 -54.

[32] Boehm, D. N. , and T. Hogan. Science-to-business Collaborations: A Science-to-business Marketing Perspective on Scientific
Knowledge Commercialization[ J]. Industrial Marketing Management 2013 ,42,(4) :564 —-579.

[33 ]Taylor,A. ,and H. R. Greve. Superman or the Fantastic Four? Knowledge Combination and Experience in Innovative Teams[ J ].
Academy of Management Journal ,2006,49, (4) :723 —740.

[34 WK XA A7 SR M. RS 10) SNSRI AR O 2 803 ) i sgm [ 1] R . A A EITIR , 2012, (4) 115 -27.

[35]Todtling, F. , P. Lehner, and A. Kaufmann. Do different Types of Innovation Rely on Specific Kinds of Knowledge Interactions?
[ J]. Technovation ,2009,29, (1) :59 - 71.

[36] Yli-Renko, H. , E. Autio, and H. J. Sapienza. Social Capita, Knowledge Acquisition, and Knowledge Exploitation in Young
Technology-based Firms[ J]. Strategic Management Journal ,2001,22,(6 —7) :587 - 613.

[37]Wang,G. ,X. Jiang, C. H. Yuan, and Y. Q. Yi. Managerial Ties and Firm Performance in an Emerging Economy: Tests of the
Mediating and Moderating Effects[ J]. Asia Pacific Journal of Management,2013,30,(2) :537 —559.

[38]Luo,Y.,Y. Liu,Q. Yang, V. Maksimov, and J. Hou. Improving Performance and Reducing Cost in Buyer-supplier Relationships:
The Role of Justice in Curtailing Opportunism[ J ]. Journal of Business Research,2015,68,(3) :607 —615.

[39] Simsek, Z. , M. H. Lubatkin, and S. W. Floyd. Inter-firm Networks and Entrepreneurial Behavior; A Structural Embeddedness
Perspective[ J . Journal of Management,2003,29,(3) :427 —442.

[40] Cuevas,]J. M. ,S. Julkunen,and M. Gabrielsson. Power Symmetry and the Development of Trust in Interdependent Relationships:
The Mediating Role of Goal Congruence[ J]. Industrial Marketing Management ,2015,48 , (1) ;149 —159.

(41 LR, A5 22 BRI . AR AR X AR SR R IR OC R BT i i [ 7] Lt - A5 B 52009, (12) :92 - 105.

[42]Peng,M. W. ,and Y. Luo. Managerial Ties and Firm Performance in a Transition Economy : The Nature of a Micro-macro Link[ J].
Academy of Management Journal ,2000,43, (3) :486 - 501.

[43]Zhao, J. , Y. Li, and Y. Liu. Organizational Learning, Managerial Ties, and Radical Innovation; Evidence from an Emerging
Economy|[ J ]. IEEE Transactions on Engineering Management,2016,63, (4) ;489 —499.

[44]Sgrensen,J. B. ,and T. E. Stuart. Aging, Obsolescence ,and Organizational Innovation[ J]. Administrative Science Quarterly,2000,
45,(1); 81 -112.

[45] Delgado-Verde, M. , G. Martin-de Castro, and J. Amores-Salvadé. Intellectual Capital and Radical Innovation: Exploring the
Quadratic Effects in Technology-based Manufacturing Firms|[ J]. Technovation,2016,54,(8) ; 35 -47.

[46 ] Xin,K. K. ,and J. L. Pearce. Guanxi; Connections as Substitutes for Formal Institutional Support[ J]. Academy of Management
Journal ,1996,39,(6) : 1641 —1658.

[47 ] Lichtenthaler, U. The Drivers of Technology Licensing; An Industry Comparison[ J]. California Management Review,2007,49,
(4):67-89.

[48 ] Atuahene-Gima, K. ,and H. Li. Strategic Decision Comprehensiveness and New Product Development Outcomes in New Technology
Ventures[ J]. Academy of Management Journal ,2004,47 ,(4) ;583 -597.

[49]Baron, R. M. , and D. A. Kenny. The Moderator-mediator Variable Distinction in Social Psychological Research; Conceptual
Strategic, and Statistical Considerations[ J]. Journal of Personality and Social Psychology,1986,51,(6) :1173 —1182.

[50] Preacher,K. J. ,and A. F. Hayes. Asymptotic and Resampling Strategies for Assessing and Comparing Indirect Effects in Multiple
Mediator Models[ J]. Behavior Research Methods,2008 ,40,(3) : 879 —891.

[51]Chen,H. ,C. Han,and H. Liu. Radical Innovation, Market Forces, Political and Business Relationships[ J]. Chinese Management
Studies,2014,8,(2) :349 —353.

[52] Caniéls, M. C. J. , and C. J. Gelderman. Power and Interdependence in Buyer Supplier Relationships: A Purchasing Portfolio
Approach[ J]. Industrial Marketing Management 2007 ,36,(2) :219 —229.

51



rHTuE, R R EIEERA AR AR i ol STAR s 6 H 2

How do Informal Interpersonal Ties between Enterprises

and Universities Drive Radical Innovation?
YE Jiang-feng' ,GU Yuan-dong’
(School of Business, Anhui University, Hefei, Anhui, 230601, China;

School of Business, Nanjing Audit University, Nanjing, Jiangsu, 211815, China)
Abstract ; University spin-offs ( USOs) are companies created to commercialize knowledge or technology developed in
academia. Thus,they have more advantages in spurring radical innovation on account of easily acquiring more innovative
resources about frontier science and technology from parent university. However, the extant research tends to pay more
attention to analyze the innovative conduct and performance of USOs based on the formal contact between universities and
their spin-offs,ignoring the value of informal interpersonal ties between them. Actually, informal interpersonal ties between
firms and universities (university ties) enable the firms to access the latest scientific and technological information for
improving an industry’s R&D novelty and efficiency,deepen the understanding and absorption of new technology as well as
information and generate internal trust and external reputation, so better integrating scientific and technological knowledge
into the firms’ radical innovation process and decreasing the uncertainty of developing radical innovation.

This paper aims to explore whether and how the informal interpersonal ties between universities and spin-offs have an
impact on radical innovation of university spin-offs. Based on social network theory and the knowledge-based view, firms
developing informal ties with universities are more likely to gain access to tacit knowledge and resource from the network of
relationships and build radical innovation competences. Thus, the study discusses the mediating roles of cognitive and skilled
tacit knowledge acquisition in the relationship between the informal interpersonal ties and radical innovation and explores the
different mediations of two types of tacit knowledge acquisition. Besides, this study introduces relationship symmetry between
universities and their spin-offs and explores the moderating role of relationship symmetry. A high relationship symmetry can
provide a good atmosphere of acquiring and learning two types of tacit knowledge through generating trust and reciprocity
and knowledge sharing desire in different knowledge owners.

To test hypotheses on the above,a sample of 155 USOs was investigated by questionnaire in this study,and the model
was tested by theoretical analysis. The empirical findings show that (1) the informal interpersonal ties between universities
and spin-offs have significant positive effects on the two types of tacit knowledge acquisition and radical innovation of USOs;
(2) two types of tacit knowledge acquisition have a significant positive impact on radical innovation of USOs and partially
mediate the main effect of the informal interpersonal ties between universities and spin-offs and radical innovation of USOs;
(3) relationship symmetry between universities and their spin-offs plays different moderating roles in the relationships
between the informal interpersonal ties and two types of tacit knowledge acquisition of USOs.

The findings in this paper have implications for theory. Firstly, this study provides a deeper understanding of how
informal ties impact radical innovation and enrich the scope of informal ties with new evidence in the context of China’s
university spin-offs. Secondly, we reveal the different mechanism of two types of tacit knowledge acquisition mediate the
relationship between the informal interpersonal ties and radical innovation of USOs. Finally, this study identifies that
relationship symmetry has a different moderating effect on the relationship between the informal interpersonal ties and two
types of tacit knowledge acquisition of USOs. In addition, this study also provides important managerial implications. First,
managers in university spin-offs should build and maintain closed , frequent and everlasting university ties through developing
their personal social networks and utilizing their existing enterprise resources. Second, managers in university spin-offs
should choose different measures to facilitate absorption and utilization of two types of tacit knowledge. Finally, managers in
university spin-offs should do their best to promote the relationship symmetry between universities and spin-offs
Key Words ; university spin-offs ( USOs) ;informal interpersonal ties between firms and universities jradical innovation ;tacit
knowledge acquisition ;relationship symmetry
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