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Table 1 Variable definition and description

BELZWK ZEUH ZEHE
journal publications RFIATIIRSCHL T A
WSCHUIAUY T
\ jif BT AR
e fi e W) B
AR patent applications R F BT B s AR
LRI HE = INSUS
backward citations s AR
HEIRNEs
A AEIN EINIZ2=20 0-1 745, ADLARZIN=1, FN=0
s AEOUT BN 0-1 7%, tELEANIRE=1, FN=0
AR
exploration REREHII 0-1 4, WERHI=1, FN=0
%
female RENLHE | 0-1AE, Lhk=1, Hi=0
academic_age SRR LRSIt
fund grants NSFC )i Bh & A | LA R, HESHURFEER R CFoo/4)
AR EGEWIMERET | 0-188E, AERIMEHRER=L, TN (BFF
patent_disclosure
& F] HiELH) =0
engineering T2 0-1 &, T%=1, %{I=0
medicine &% 0-1 A&, [E%=1, #%N=0
science A 0-1 74 &, B&=1, #{NI=0
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A2 FhEMRITER

Table 2 Descriptive statistics

AE sample (AEIN=1) Control sample (AEIN=0) All sample
Std. Std. Std.
ZE Mean Min Max Mean Min | Max | Mean Min | Max
Dev. Dev. Dev.
journal publications 2475 | 4.341 0 94 2.398 | 4.227 0 167 2.405 | 4.238 0 167
jif 2.383 | 2.507 0 8.698 | 2514 | 2514 0 9.319 | 2.502 | 2.514 0 9.319
patent applications 1.702 | 3.663 0 58 1.200 | 3.179 0 108 1.249 | 3.232 0 108

backward citations 0.798 1.299 0 5.509 | 0.606 | 1.139 0 6.174 | 0.624 | 1.157 0 6.173

AEIN - - - - - - - - 0.097 | 0.295 0 1
AEOUT 0.640 0.480 0 1 - - \ - 0.062 | 0.241 0 1
exploration 0.244 0.430 0 1 0.238 | 0.426 0 1 0.238 | 0.426 0 1
academic_age 8.740 5.151 2 32 8.432 | 5.189 2 35 8.462 | 5.186 2 35
female 0.184 0.387 0 1 0.269 | 0.443 0 1 0.261 | 0.439 0 1
fund grants 1.407 1.503 0 5903 | 1.392 | 1.503 0 7.439 | 1.394 | 1.503 0 7.439
patent_disclosure 0.138 0.345 0 1 0.100 | 0.301 0 1 0.104 | 0.305 0 1
engineering 0.675 | 0.468 0 1 0.481 | 0.500 0 1 0.499 | 0.500 0 1
medicine 0.080 | 0.272 0 1 0.108 | 0.310 0 1 0.105 | 0.307 0 1
science 0.158 | 0.364 0 1 0.279 | 0.448 0 1 0.267 | 0.442 0 1

E: B F jif\ backward citations #= fund grants #AT T ST RAKIE, AEBRZRGH .
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Table 3 The effect of academic entrepreneurship on knowledge exploration

WAL & exploration exploration exploration exploration
A 1 R 2 1A 3 T 4
fi A B Logit Logit Logit Logit
0.041 -0.045
AEIN
(0.044) (0.045)
0.417*** 0.221***
AEOUT
(0.079) (0.083)
] 0.151*** 0.151***
academic_age
(0.008) (0.024)
) -0.005*** -0.004***
academic_age?
(0.000) (0.001)
0.012 0.010
female
(0.029) (0.124)
0.152*** 0.150***
fund grants
(0.008) (0.025)
) 0.336*** 0.298***
patent_disclosure
(0.031) (0.087)
o 0.714%** 0.239
engineering
(0.050) (0.153)
N 0.954%** 0.362*
medicine
(0.058) (0.202)
. 0.490*** 0.335*
science
(0.054) (0.174)
. -1.283*** -1.524*** -2.932%** -2.772%**
intercept
(0.015) (0.074) (0.058) (0.184)
Number of observations 72704 7019 72704 7019




| Number of individuals | 7641 | 665 | 7641 | 665 |
Er T AR EARMEARER; R p<0.001, **E 7 p<0.05, *& 7 p<0.0l.
R, s AEIN fHXRIEIASE R, Joizdid Bootstrap 1) 235 AT S,  FLlA)4%
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PR FJRBEATREAE T, ZUMAL T 2R GRS, w & BTG SR H AN EL 20 5 1 I8 8] 7
G A RN, HETT S BOR S > . R 2 AR 3 th, AR exploration 518
SCHCELR E IEAHSG CRZF K 1%), RUVARIRRAG R 17 H#UIMRe 0™ H, fEHITHE
RARETTH, AT RRPRZR U S B2 RIS 26 R ARBEAT RHRIR R U 1.86 i
B 1-3 [ BIAZ5 R SCRF H2a, 646 H3a, HEIARIRRA AR SN SHIHRE CHER R PA
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Table 4 The impact of knowledge exploration on the relationship between academic

entrepreneurship and basic research output

. o journal journal journal B B B
W R & o o o jif jif jif
publications | publications | publications
B R 2 By 3 Fii 4 Ry 5 57 6
R B Poisson Poisson Poisson Tobit Tobit Tobit
0.073 0.068 0.385*** 0.306***
AEOUT
(0.057) (0.051) (0.112) (0.103)
. 0.619*** 0.618*** 2.436*** 2.431***
exploration
(0.037) (0.037) (0.083) (0.083)




) 0.134*** 0.131*** 0.128*** 0.354*** 0.284*** 0.268***
academic_age
(0.021) (0.018) (0.018) (0.028) (0.025) (0.026)
. -0.001 -0.001 -0.001 -0.001 0.001 0.001
academic_age?
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
femal -0.316%** -0.317%** -0.314*** -0.322 -0.282 -0.278
emale
(0.099) (0.094) (0.094) (0.358) (0.317) (0.316)
0.081**= 0.067*** 0.068*** 0.290%*** 0.254*** 0.257***
fund grants
(0.018) (0.018) (0.018) (0.033) (0.031) (0.031)
) 0.129** 0.104** 0.101** 0.550%*** 0.470%** 0.458***
patent_disclosure
(0.052) (0.048) (0.047) (0.130) (0.120) (0.120)
) ) 0.640*** 0.610%*** 0.609*** 1.392%** 1.266*** 1.269***
engineering
(0.147) (0.136) (0.137) (0.473) (0.421) (0.419)
o 0.289 0.244 0.251 2.554*** 2.270*** 2.302%**
medicine
(0.187) (0.175) (0.175) (0.656) (0.582) (0.579)
) 0.616*** 0.597*** 0.596*** 2.906*** 2.714%** 2.716%**
science
(0.166) (0.155) (0.155) (0.563) (0.500) (0.498)
) -0.905*** -1.030*** -1.058*** -3.988*** -3.656*** -3.769***
intercept
(0.159) (0.147) (0.147) (0.470) (0.418) (0.418)
Number of
. 7019 7019 7019 7019 7019 7019
observations
Number of
o 665 665 665 665 665 665
individuals

E: HENAREBMATAR; PE T p<0.001, *E T p<0.05, *& 7 p<0.01,

3.3 MABFL= KRR R

5 A 1-3 SR T AR RS AR AN LR FRFE R PR RN . B 1-3
rhAR & AEOUT il exploration ¥J7E 1%/KF FRZIEMAR, BIHERRERH, HRERREZEAR
BV 5 R R O R P B AT A A RRE, SEHF H2e M H3co #E—28 20 M &L, it T
FARENMCRE T LR HIEEL NS ARONIRES TR 1.22 #%, FR, FIRER N
JIAE L R B 7 N SUSER IR T 19.4% MR . X SR DR 3 7 80m 5 AR
W, et 7KL R RIEEREK. HERTTREET, KL RIE SR 7T )
TE2, SNyE ARG SEEANE, R R EMART AN, BT A 2 A= 92 B i 2
A SR HE R R AT e B

5 PR 4-6 WoR T ATRIRRAE PR GNL S LR BT E 7K 98 2 R IS M N o AR 4-
6 1, FIRIRE . FARANLS LR EK T EEIEMER (BEKT 1%). XKW, FRAE)
MrEINHEE T RIRIR R AL R T 8K, I B ANRIR R AR IX — 2 B 42 B RE 1880 A AE
Hl, 3CHF H2d M H3d. 55 R HEE R R S5 RBBL, ARG B IR AL L2 k2%, LA
Kok AR SE BRI A U, A BT m R RN B AN R R A, R T ZUM BRI K
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X T HAb R AR, SRR S A 1 RS AR KT B B IR . kSR
MHFELE 5%/KF ERZE MM, EELHFREKF ERARNHEZESR. Wik, LR
HIEFRAEFRZ R ERIIL, TSR 2R G TR 2, X — 85 555 BUmxs 2
IR EE T AR F i S U, 1 — DRI AR B e 2w R 2R R B 1H R R 2
FEE

k5 mirIREAFAC LS g AL~ d X R R
Table 5 The impact of knowledge exploration on the relationship between academic

entrepreneurship and applied research output

. o patent patent patent backward backward backward
applications | applications | applications citations citations citations
Bl 1 B 2 Ay 3 HiRY 4 B 5 Fid 6
fil AR Poisson Poisson Poisson Tobit Tobit Tobit
0.197*** 0.196*** 0.349*** 0.344***
AEOUT
(0.068) (0.066) (0.101) (0.101)
) 0.178*** 0.177*** 0.286*** 0.282***
exploration
(0.039) (0.040) (0.079) (0.079)
) 0.052*** 0.060*** 0.048** 0.268*** 0.278*** 0.260***
academic_age
(0.020) (0.018) (0.019) (0.026) (0.026) (0.026)
0.000 0.000 0.000 -0.001 -0.001 -0.001
academic_age?2
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
fernal -0.398*** -0.398** -0.393** -0.320 -0.318 -0.318
emale
(0.155) (0.157) (0.156) (0.334) (0.334) (0.331)
0.037* 0.034* 0.034 0.138*** 0.131%** 0.133***
fund grants
(0.021) (0.021) (0.021) (0.030) (0.030) (0.030)
) . 1.553*** 1.535*** 1.551*** 3.272%** 3.263*** 3.247***
engineering
(0.303) (0.306) (0.302) (0.493) (0.494) (0.489)
o 0.658* 0.616 0.655* 1.415%* 1.357** 1.389**
medicine
(0.383) (0.388) (0.383) (0.663) (0.665) (0.658)
. 1.193*** 1.180%*** 1.197*** 2.389*** 2.370%** 2.363***
science
(0.327) (0.331) (0.327) (0.569) (0.570) (0.564)
. -1.410*** -1.355*** -1.437*** -6.521*** -6.408*** -6.506***
intercept
(0.310) (0.314) (0.310) (0.503) (0.503) (0.500)
Number of
) 7019 7019 7019 7019 7019 7019
observations
Number of
o 665 665 665 665 665 665
individuals

Er T AR EARMEARER; R p<0.001, **E T p<0.05, *& 7 p<0.0l,
3.4 fafEiER

AWFFCHAT T UL AN AR L : (1) O 7 o S RHRE T BA T HE 44 i 52,
ISI Journal Citation Reports 48 BA T 1228000 43 Al 24T 7 H N HER,  FHF4IE D0 7 Ak 3
FIRI5 A5 X Q1-Q4 (JIF Quartile) o ABFFLGETH T BUNRFF K EKAE Q1 43 X AT ST
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B (RIEEAN S0 R4 BT 25% BT, CAAE 9 BOmABHIT 2 0 g (0 8 A AL & SR dE 47 Pl
For g 45 A S AR A . (2) 7 TN A T b Ay B R i K, AR Gt T
R IE R AR L R SCER 51 Ccitations to non-patent literature ) A1) il J& () TPC4 35 71 =4
WFFT B, AR SCHR 51 E A S R FT & (1 IPC4 2505035 5 4 i & IEAH G2, ffi ] _Fikas
BRI EREAF G, FIASRSHEAERIAER 8. (3) FRELE 2015 FA4 B “ R
mE s BHIFBE BT LB R N RAEERFIES S Ak ©, 72 /T, BOBAA DUt aL e S
55 e NIRRT AN A E ARG e SR, Wk 587 AT A=Al 2miE
R A B AR N B, AR R SRR AR, XM ARENE 7 N is T T e 5 —
ARONVA P25 . F2 T 0, BT R 1 20 DL B e BB AR N AT 2 AR G e A 3
ARG, [RASE R SRR R SR8 DA RS RER, A RS ISR,

4 FR5EN

AWEFEET HIRR R, ULEIR TSI 7641 4415 5 BOTONRT S0 5, FSE TR
JAFARN Tobit [AIJARERY, 73 B 22 AR GNP EOMARHI ™ B RN, I BLRTRIR R /iR
FEEAAR BNV N ) A FEAL SR . BT RAT: (1D BB TENRER, AR A
b SR AR T I BT AR AT AR AR B o (2) ST IR T R P, AR 85
REE LR FBOVA IR, SRR R PO R A PR, TR BRI TR SCR
BRI AEXHESCREM I e b, SRENRILH B B A R, JF HIX AR
Mz I d G 51 A I IR R AL 0, RORIRR KIS T P A E . (3) X TR
FIBIEFERR = H, RITRIRZON T ] H i AN L 5 KT # B A BRI R, Rl 1% 2
T ARG R B B RN, KA T R R AR

ST IR FOR N HIRE FEAE QUG RITRIB R DL B Sk S AR R TR A0S AN 0 £y
AR A5 75 T 0 57 51 2 AR MU AN R TR R 2RO 3K P A R R R ARHATE 7 7 R PR ROt 3%
DLW ZE 5% X T QN R BN =, TR IR IR 77, 382 B AR L B G
FERE, ARG BN ML R o SHIESE R, XA 200 RN 1E el i AR R A%
SR BT R CLE BHEWT, SR GNLINGER T EE S SRR E A, AR TR
I EUET A B T B E IR FAE o SRR, BUMY Bl BN SR AT T I R A
KEIIAFAE— I 5 RN, HIX A AR 1R SORRE b, BB R E AT A Al B
AR, 2K B ARG AR IR IE R 8. BuAh, 1y ARG E— 7T BRI
s BT NCEIER AT AT U5 R AR T AT SRR PR A 2R 5 Rt

BT VLSRN, AN ERR R Ho, BUNRTE %5 & AR Bk A B
PR B B QPR RE, UGS S AW TR RN, 8 S o RN S R .
s RN TE 7 IR AR BNV AE R SR B TR S A Bz, BUln B 5 B BT 55 5 ik
FRGAL DI B =l ZIARIR R B, R NARARE R E K R ARENY . T ARE T
FMBL EESA RE A BIRNBUNS 5% R ENEIES . 3E— 25 788 BUM 2 AR AN IR

6 Kot st Uit - http://www.gov.cn/guowuyuan/2015-04/21/content_2850389.htm
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B, LN RGN 2 HAR S SIS VHHIEE, BT Sish i, kB2 5%
B ) fil] P B 22

H - H RN T T R R, AW T AFAE AN R 2 Ak He— s ARV Bl
A EHEAET 5 AR RS RSSO XS 7R RO K AR BN AT e fE
JFitie, Jovkife LA I mEGE B 27 A IR R I Dl . HL =, AW FUREE R A A
N BHEAE R BOT L B £ 4 LA TP RIAT A AR, TovkE i 35 MR BT ATAE Al . T
TOBAAAERRTERNLAT . (RS 8 Bz A2 44 SCBIAMITAE Ak UM, Sk shHLA el
WP R IEAFAEAEE, ARG HARI™ ALt SO R 0, I A 5 SR 7T Hh 7 22
D5, Bz, ARG EH AT R TR H S RGN R BRI T H
JLAE S ABREAYIR T B 2 B 7T, LA sExS JE BT RHPE O T 2UM 22 AR G0ME- 5 B
FERR AR FIVARAITFT o
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Research on the Effect of Academic Entrepreneurship on Faculty Research
Output: The Mediating Role of Knowledge Exploration

GONG Lei!, CHEN Qiang!, CHANG Xu-hua?, SHEN Tian-tian'
(1.School of Economics & Management, Tongji University, Shanghai 200092, China;
2.Shanghai International College of Intellectual Property, Tongji University, Shanghai 200092, China)

Abstract: Academic entrepreneurship has become one of the most prevalent forms of science and
technology transformation. With the implementation of the innovative national strategy, more and
more university faculty are responding to the national call to participate in academic entrepreneurial
activities. Regarding specific transfer channels, university faculty members are increasingly
involved in the most extreme form of entrepreneurial behaviors through working as founders or
shareholders in a for-profit firm. Academic entrepreneurship, as a bridge between scientific research
and production practice, provides favorable conditions for the transformation of scholars'
achievements. At the same time, however, concerns about the negative impact of academic
entrepreneurship on scientific research cannot be neglected. Therefore, clarifying the inner
development mechanism of the effect between academic entrepreneurship and scientific research is
a prerequisite for improving the governance mechanism of academic entrepreneurship in
universities. In order to explore the impact mechanism of academic entrepreneurship, the individual
information of 7641 faculty members affiliated with five universities in Shanghai was collected.
Based on this, we built a unique unbalanced panel dataset covering the records of their research
achievements and the records of their academic entrepreneurial activities. The Poisson and Tobit
regression models were constructed to analyze the effect of academic entrepreneurship on faculty
members' research output. Due to differences in scientific research in terms of innovation paradigms,
knowledge disclosure priorities, reliance on cumulative knowledge, and faculty role identity, we
estimated journal publications and invention patents of faculty members separately as a reflection
of their level of basic and applied research performance. To explore the internal transmission
mechanism of the impact effect of academic entrepreneurship, the mediating role of knowledge
exploration for the effect of academic entrepreneurship on research performance was analyzed. The
results of the study show that faculty members’ real status of academic entrepreneurship
significantly promotes knowledge exploration in new disciplines. The direct effect of knowledge
exploration on faculty members’ basic research output and the quality of applied research is
observed, while it plays a mediating role for the impact of academic entrepreneurship on the impact
of basic research and the quantity of applied research. Therefore, we suggest that academic
entrepreneurship does strengthen industry-academia collaboration and knowledge reorganization,
which plays a significant and positive role in promoting the innovation value of faculty research
output. In addition, there is a crowding-out effect of entrepreneurial activities on faculty time and
effort devoted to basic research, but this effect is only reflected in the count of journal publications.
The influence of academic entrepreneurship remains significant and positive for invention patents
as a source of technology to derive corporate innovation. According to this study, we propose that
both faculty members and universities should be careful consideration of both the mutual benefits
and crowding-out effects associated with academic entrepreneurship. The university administrators
should rationally guide faculty members' entrepreneurial behavior in accordance with the vision of
the organization. Several supporting policies are needed to support academic entrepreneurship,
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improve the multi-goal performance evaluation system for faculty, and encourage the synergistic
and orderly development of scientific research and academic entrepreneurship.

Keywords: academic entrepreneurship; research output; knowledge exploration; mediating role
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