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BE— TR, BORE S EE . B ML DL E R X ER AR R E i A, &
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Figure 1 TMT’s academic experience of listed companies (left) and IUR integration difference (right)
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Figure 2 Analytical framework
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B2 FRIATL ) AL

fERAT T Academicii se e FAREN, “{NHZFZREER Academici=1,
T 00 A SCHAE I AL i 2R s i N i T B S N E ) b E R S X —
8%, 1CA Academic_ratioie Controls’s JARNLXT B p ANARMV AN & T2 TH] 425 i
B, FE NF0 700 SAT AN 0 38R i) —4E [t N, e NFENLILEN I
HARAR & 8 LK 1.

R1BEEN
Table 1 Variable definitions
REXRY KEALK RERT RERX
TS £ Coop In(1+4 b 7= 22 3 & A o 1 )
g kA Coop_ratio Ak = A R B g B E A A R
EREEE BEE¥EAR Academic EEERAEFAREHEL, EMHO
%7 Academic_ratio SV FFAZTEEE AN/ LEE AR
Coop_work In(1+4 M & & & F K E HETFH A 1L A i 50)
KRR T T F AR F AR AL S/ A8
Coop_work_ratio
SR HiE LK
nelxE Subsidy In(1+4 b 3% BOR 7= 2 A A0 s 4 30)
55 B
isSubsidy EFRBFEFAABERL, T O
S R&D 1mﬁﬁﬂﬁi%m)
R&Dintensity R FRIE N
size In(1+ % % 75)
lev BAGIEE
ppeta B & R R
SR roa NS
age In(1+4> b 4 i)
w=HLE topl % — AR AF R A
dual SEFRER AR LW A wEaR S ARz £
soe EREMHL, TNHO
enum k& E A%
&R esalary In(1+7& & fk 7 °F 24 F 8H)
eshare BERAFER S
2.3 #dtgitt

x2anh TARRRRBREG AR, T 4 174 0 T OR AR R AL AR
2RI BE R IR TE TS R AT LA, A E i S T A B R B
0.368, Ut FIFHE T flb 5 B BRI 5 BT )7 S Bk R 15 2T SR B AR

B, Academic [F°F2ME N 24%, RYILIY 7> 2 — FIOWIMEAAAE 2R = E
Academic_ratio W~V 3E BB AV 1) = 8 BB 39 5.2% M VG FAR A7
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Table 2 Descriptive statistics

ZE HAE #HE PRgEE x/ME RAM
HYEL T HRig AL 31,676 0.368 1.545 0.000 11.000
RIS 1E LR
31,676 0.036 0.489 0.000 11.000
CETRA
FE AR AN 4% (75 70) 29,860 3.616 18.776 0.000 150.000
Wk B (3 70) 24,498 14,725.97 34,782.89 52.151 256,300
Coop 31,676 0.127 0.451 0.000 2.485
Coop_ratio 24,602 0.023 0.105 0.000 0.792
Patent 31,676 2.395 1.757 0.000 6.709
HQ_Patent 18,560 0.656 0.832 0.000 3.807
Academic 31,676 0.240 0.427 0.000 1.000
Academic_ratio 31,676 0.052 0.111 0.000 1.000
Coop_work 31,676 0.013 0.147 0.000 2.485
Coop_work_ratio 31,676 0.008 0.086 0.000 1.000
Subsidy 29,860 1.033 3.396 0.000 14.221
isSubsidy 30,768 0.113 0.317 0.000 1.000
R&D 24,498 17.648 1.532 13.164 21.664
R&Dintensity 22,521 0.047 0.045 0.000 0.262
size 31,676 22.034 1.311 19.385 26.080
lev 31,676 0.428 0.214 0.049 0.972
ppeta 31,676 0.217 0.164 0.002 0.715
roa 31,676 0.039 0.066 -0.295 0.209
topl 31,676 0.353 0.149 0.088 0.750
dual 31,676 0.047 0.074 0.000 0.286
age 31,676 2.817 0.364 1.609 3.466
soe 31,676 0.379 0.485 0.000 1.000
enum 31,676 1.946 0.307 1.099 2.708
esalary 31,676 14.783 0.829 12.600 16.955
eshare 31,676 0.104 0.178 0.000 0.668
3 SEAHT
3.1 ZHEEE

3L T HEAERIFRSE R, 5 (1) - (4) A= 220 A N iR AR
H, mEYAREHAmELRE. RS, 21 (D M (2 £, &EFREN
A DUE AV 7= S A AE BRI T 5.2%, L= 2 S E L F] G Bra %
FIFJEEE ETE 0.7%. 25 (3) M (4) ZIERHE, M sE BBAh ARG 1% %
SR, PR E VR FIBCE T 18.6%, HP= A E LRI & B AT DL T
2.3%. FEAERNA RS R, SE P RE P T A = S Rl A 23 e i



fERT.
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Table 3 Baseline regression results

0] 2 (©)) (O]
Coop Coop_ratio Coop Coop_ratio

0.052%** 0.007**

XE

Academic

(4.85) (2.58)
Academic ratio 01867 0.023%
- (4.39) (2.56)
Controls
AT e < 4747 B € AL o
B xS B
HARE 31,613 24,504 31,613 24,504
R? 0.113 0.085 0.113 0.085

TE: *0R0 SFIEHIRIR 1%, 5% 10% FIREMKT, 50k « 4, ErlEm
HHAT T cluster B1E. LR &%,

3.2 REHEKK

T RE A AE [RA S5 R RS, ASCAT T RS — R A AR AR
BB A BR R A . R A Z 0 5 DID AT HAR SR Ag o N A 1
7] & o

(1) AAEMFEARR A

F RS AVEL R R LG 1ETT I 5 AT e ARl 32 3 77 S AT R A e R
HIRCIR, 15 SetZ B AR KSR LR 70 0l B & VR K W R (Coop_invented)
MEVELRH B L R] (Coop_utility)

HkFEEEENS, ¥EET RS E NS &R 1E T R 5

(Coop_uni) VA SEMHEEFTEAEEREL (Coop_ins) - BIHZER IR 4, 7]
DA I 5 8 7 AR DR T 7= T R AR AR A FH S T A [R) SR B 1) & R R 1 50
R WEN .

x4 KOatELFIREMEERNR

Table 4 Different types of patents and partners

5E o @ @3) @)
Coop_invented Coop_utility Coop_uni Coop _ins
Academic 0.035%** 0.012%** 0.043%** 0.015%**
(4.43) (2.88) 4.17) (2.81)
Controls
AT b x4 4 B % A% BE el
H x4 B R AR
HAE 31,613 31,613 31,613 31,613



R? 0.110 0.098 0.108 0.078
HR, R R E N5 5 B I 18] 4 RERE H 48 RSB AR A 7] 5
WHAT, W8 ARG P T Al AT Rl (S n] RE AW R 1K), A ok S A
BRI Ia 12 5 WL A i sh a5 . 74k, %8 BIE R L R
IR AL R BRI e T 70 AT DL R RS R Al E TR AL, TR A SR X =
AT IIREA DR, HERRIX AR AE R A R . [BIHZER SR 5, A4,
WK R -

R 5 BENHEARANZE

Table S Change variables and sample

@ ) 3) ) ©)] ©)
3 :
Coopi+1 Coopr+2 Coopr+3 Coopr+4 Coopr+s 5| Y
0.061*** 0.062%** 0.066%** 0.067*** 0.061*** 0.058***
Academic
(5.34) 4.91) 4.75) (3.99) (4.04) (4.30)
Controls
AT e x 48 ' 7 3 e =l
B < 17 B E L
HARE 27,407 23,920 20,650 17,518 14,826 21,392
R? 0.115 0.121 0.124 0.127 0.132 0.111

(2) WA

2 R& B2 R S B AT R AR ) T I S A ORI AR, B e R S
R A R E AR S Y, X ERE LS8 7 N4 .

N T FRPIE— [, e, A SOR A AT 2R mE A R A SR«
TRALER” , fHFH 2 i) 5 0 EE %4> (Staggered-DID) [ S5RBE AT I . 3E—25,
g R R) 4593 DL GV (PSMD R R RIL G Dy Ak BEZH G BRONTUL 4% i) 20, F3
XTULIC 5 HIREAS BEAT R ZE 77

7 H DM FRPFERE T A MEHIHAEBEZRESETNER)S,
R ARG P T AR R R AR AR R RATY SRR o AR SCHRAIE | IR 45 SR
TS, B3 () RUMEMIIEESAREE G, 7 2 RE 1 E
BERTE, BRI S WM TR, 515k, A SR A AL B 1) Hos s L A=
LA, HEE BRI 1000 &, ##HATRETIRRE, 92K 3 ) PE
B ATDUREL, ik REEEEFLE 0 iz, Hp EXKZ#IT 10%. LikssR
PR T Z i) 5 DID Al i i Fa e

Aid, BT BV AL BEASON I AEAE 2 (A5 R SR At v 45 SR AFAE i
o N TGRZIE, AEH Callaway F1 Sant' Annal?4$& H 4d 118, FH
THEL A - B S A EE S AU . R 6 B (3) &S RER, MEFEARE
i AN P 2 SV E LRI 4.5%. %45 B /N T REUERAMSE R, P80 H 22



fif T ARG R A TS RN TR 6 F1 (1) [EER, W HZIE
TR AL AR R A A — EAT AR I AL R A o . LAt
N TG IR (PR AL B R R R B TR T, SRS T A
A7 b SN S =B 2 TR SR 2 il A2 &, 81 (4) HOfliThaf R4l
RAUIRFS

F 6 LW R DID T4 R

Table 6 Results of staggered-DID

0] @ 3 (O]

T Coop Coop Coop Coop
Z i} 53 DID PSM-DID CS fliittH Z I} 5 DID
Academic 0.032%** 0.032%** 0.045%** 0.049%**
(2.65) (2.67) (2.72) (3.90)
Controls
AT e x 254 B 2R cekil
H < 0 B R AR
Controls XT il
Controls XT? il
Controls XT? el
HAE 31,613 31,582 22,969 31,613
R’ 0.114 0.114 0.100

B 3 £ AR DID it & %: FAESRE () RERARE (B)
FoRk, ASCIER b — 4 [FAT M HAl A m A AR w8t B 318 (L_Aca_Ind)

ERT HA R, [FHBEM B AN ik (2SLS) #H7fhit. — i, e
PEAEEARSEEE 5P ONEHEEE . IERIESNNARNES) FFEER
PR IS, XARIE T TREAERAIEME; B—hm, ke g
(1772 0T B 7K S AS AT BE S I B BEANT Mk B —E R i LL 51, X & D IR
ik 7 T RSN ENE.

x 8 (1D NE—WEER, FAEN 4407 KTERAE 10, U8 7 TAE
B E5WNAELE (Ucademic) WIMIFME, TEARIRFA LK K-Prk LM K445 R
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gy T HAF BRI C-D Wald F F1 K-P Wald rk F i i+ & R 7 T A &1
FRME. R 73] (2) NEZBrBER, SE RPN Tt 15 m AT
15 1% EEEER, SR FRER.

# 7 2SLS it R

Table 7 Results of 2SLS
RIS 2SLS fli it
@ 2)
TE .
Academic Coop
0.356%**
L Aca Ind
(6.64)
0.7171%%*
Academic
(3.72)
Inverse Mills Ratio
Controls B4
AT e x 454 B 7€ AL FEE|
E BB R B g
HAE 27,415 27,415
R? 0.085 0.058
F—EF 44.07
K-Prk LM #7553 13.67
C-D Wald F 21113 201.93
K-P Wald rk F 4114 44.07

4 HUHEIRAE 5 57 5 MR

4.1 BHAF LR

(1) &EFAZ T IRBAL

ke B v B R 7 A il BRI AN AR 3 b AR Rl S, AR SO
fET T FE T = B SR AR R, Al R 7= 22 B L R HA 9 5 2 DL,
WA S &SE FARE R S/ELREE (Coop_work) AN w5
RE JHEIRH I 7= 254 S EE (Coop work ratio) AR &

F 105 (1) A1 (2) ZEREW, MV EZEREE, it SeEER
28 AT HR IO I = R BRI Bt i i S VR L R G N 3.3%, &1 & R L s 3 i
2%. VLU, EMERARSE, BT PAREE H SN IIEARS, e

CETIRAEE L Aca Ind SAT N X 4 Bl BN BA R @ AR A M, SRR I E .
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(R RS JE A A, sk S & RS BRI SN2, {2
HEAME = SR B Rl

(2) BEFAZ MG T AL

RS = E R P e 5 IS 5 RN AR BE AL S TR S, AR SCIUR T AR
MRS BN = 22 AN 80 (Subsidy) VAR E. WREER 10 51 (3)
AR, B FAREIAE 1%00 5 E K EAE ARV IRAF I BUR = 0T AU 3 0
23.9%. HTAAAERR S MIME A BARGE, B LA SGEM R T & B35 7
AN LR B CisSubsidy) , [BIAGERE & E FARE P REGIN 7 3RS
PN FINER . XU, EEFARE MR BRI 1, kA
K TINUERIN, XA BT AP 3RS 56 2 1= b L

() MEFAZHEH LM

£ 8 H(5)F1C6) 73 I LAY i & 5% N (R&D ) FE K 58 & ( R& Dintensity )
Ve &, B RERW =B ARSI T 11.9%K8 R 2 H, HAE
AV IR 2 G EDVIRON I E 23 b BT 0.6%. ARK T S A B NARIR T A
MV A B AR EE AT DA g Al R B e 70 SR RE 7, 1 B Ak 5 AR
WO UR B T AN o AV A R R BB R, B R T Al N I R S S
YRR B AMEAE R 4%,

# 8 HlIHES R

Tabel 8 Results of mechanism analysis

@ 2 3 C)) ) (©
XE Coop_work
Coop_work Subsidy isSubsidy R&D R&Dintensity
_ratio

0.033%** 0.020%*** 0.239%** 0.020** 0.119%*%* 0.006%***

Academic
(7.48) (8.28) (2.80) (2.61) (3.83) (3.33)
Controls
AT b x £ [ R 2% RE 3=
H = A R AL
HARE 31,613 31,613 29,785 30,695 24,384 22,390
R? 0.040 0.041 0.085 0.091 0.628 0.439
4.2 REESHT

(D) EAREENFEAY =, WEERESENHEARAY RO E tech 5%
MRS & Academic AT TE, ZEHW1K 9 %) (1) Aizn. techxAcademic ) %

P WRFAGEG ALY EF. AR, RITHMTHE, WAARBRARFATE; WRALEEE. 1
. EHEERMIE, WWAARERARFATE.
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%79 0.059, FHAE 1%MKF LR, 1 Academic A2, VR GHAE 5
HE RGP RS ek A T T P SRR R o X R g A T AR R
WHEAEITE EERRFA T HRIERSE, RSB FER R LA G
W AR Prai KRB B B AT AR BT F H o B, & mARE P4l
PRI R A B BE RN, T R ol A R BT A S B AL I e R A AR EOR K
=B ARG DA E A
(2) ANV BUEST . ki = AU B VR, f g Al 15 2 A Rk

AL & soe F£5 Academic HATAZIe. R 9 % (2) KW, MELAREA 4L,
A A 2R = GRS R P A A A . X ATREA LA R, Bk, A
ANV H A S AL SRR, Rl X R A B S Sl B AL A
AR E A N7 2, IR & E A (5 BT & KRS ARG P ki
o HR, WEAVEZ B A S il E 5 2wk, HaTREAR B st A 1R 2 5
J BIRHITBE T, 55 A0 3R A VF 22 BT B B s i B A Aol CRMIE “ [ X BL 7 4
D LR BERT E S 175 1 B PR A RO, 33X Ee Al R 2R = B T Rt
2 MAH SR B BT 51N, ERLEG E AE A b AE 5 R Be B 0 7= 2t 6 A B idE
A Aol B B AL

% 8 B1Z A T I () 3 MK PAX 10%, 1T B8 1% 7 0 520 3 JEXT BTG SR X &
PR EALAE . R 8 Rt B Al i = S R A ) B PR /e T HAR 3 T
SRS aEmaE s a1E? 8 VR 4R, PR ElEXN RN
HERMBHABE T 9 5 (3) 1 (4) KB, PBREEANSSRKEIELF
B, soexAcademic I RBALZE; S1EX G NEMBEFTE, soexAcademic 115
HN 0.027, HLAE 5%H07KP 0025 3 Ui B AT fiolk P ) 2R e B e e it o7
Tt 0 Js BRTAE T L B e ek Ak SR e B i) 51, T AEAR 3k 5 i i &1 B
HEAH YRR

R 9 RREMENTERS

Table 9 Results of heterogeneity analysis

@D ) 3) 4) (5)

xE
Coop Coop Coop_uni Coop_ins Coop
0.011 0.033%** 0.023%%* 0.006* 0.030%**
Academic
(0.83) (2.99) (2.03) (1.67) (2.07)
0.059%%*%*

tech xAcademic
(3.01)

soe*xAcademic 0.058* 0.043 0.027%*

© E I F AR T tech. soe Fipp ZNE &,
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(1.92) (1.63) (2.10)

0.028***
ipp *Academic

(3.47)
Controls
AT b x4 BB R AR =4
H x4 B R B
HARE 31,613 31,613 31,613 31,630 31,630
R? 0.114 0.103 0.126 0.094 0.097

(3) X PR BRI RE L o A SO Al BT 2E 8 G247 BURAL B RTR 7
BRSPS R B T R B AR R EE ML AL & ipp - % 9 51 (5) KB, ipp X Academic
R E 1) 2, 150 WY v DR DR AP DX PR Aol BE AT R R A% e B e R & P A
Bk e AL 2 A A . FEHIRD, AbAE S S B BRI B Fr S A F I, £ XS
A EAMEEMBARSRAE G AT, — A R R BRI R
— DRI R EARG IS, 3RS AR A et

5 BIRGRERAR

51 ARG R ERR

i A b 32 3 0 7 S RIER R R e A0 ) S0 i N 1 S it 1) 8T B B R AR
WSt () BB . R AR A R AR R R A, HE Y R4
P AR Ty SR A R = 2 A il 7 A B B, 5 5 [ 4 1 O R IA
FANE, A 5 RCRHIE R B = 2 H 2 i s AR SR B B R BUR 2
S, PEE A DR E G A E AR, RIS S T BB
PR RN 220 56 R AR R 1 P 22 i A v ) )RR A 72 TAT B o AR SCRL 2008-2020 4F
FE A B LT AE NI FREAS, STIEAR G M B SR 4 i Al = S 1 7= 22 1
KRR S S LA ENL . R R B (1) WAL ] LU 2 g 4
3 = E R o AV IEAT 2 A v TT D3 B 0 Al 5 v 1 ORI Bt P )
FEEEREAE LRI RTE R, A A ) LS AR SO S5 AR s (20 AL
PrR B, =B ARG ] Lo i 22 R S 8 1 SR N A5 5 0N DL B s Al
WER A A el P~ 2 il s (3) TR E RRY, AR =& E .
LA Al AR A AE SR P BR3P R B 25 v R b X P Aol v 2 AR 2 g S e e B
AV ) F= SRR FE

R, ASRAE—E M RRE. Bk, = EmaaA—e AUE
EEFIMTE AR, ZIRTEIEMAT M, A SCREH T EEERkb & I
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PR RS HR, REASCHE SR T I SRR A5 5 RN B B R Al
WA AR = AR IRTE, (BT3P AR H At vl BE R A AEN LA fr it — 2P BRIk
5.2 BIRER

ASSCRIBIE T4 10 R W = i A AR G Dot AR it il 3 3 0 77 S i AT AR
PR, 0 Un ] e 35 2 [ B A AR B L BE T, SRR BB s R AT — e A 4
S9'E

o BB N A BE R R R & RIS, RS N A R A, B i
A AR TGN RRIRANT S Rl T EARRNA . NBRR BB BRI e BT
S AR DA S PNIE 3 el F TN N AN 4B A e RN AL DA S R T =1 =2 V O
ABIBIHE S0 51T AT o0 A A A S B BEIR BN A5 5 RO AR5 ) 242
BRI WO A AR B AR SR A, RO I A AT R BT R ) A 5
IR CR N “ 8 ” e,

TR B HRAR A AR P AT Rl S T T A E, Sl A Ak 5 R B
FIEIFIRIE G AR, MHE— RIZOFRGUHATIRALBS, ZHE RS 4k X
FERR A BHERCE %77 H IEER . W THEEA A, B 7B AL 55
FEBRHI B BTSSR BN A, I BT o A IS, SRR S 1A T
Y1, B Ge R R wa SRARBR T I 17 58 22 Y 3 S RO O o 7 e, AN T 11
Wy s I

= [ GO X B3 — D 5e B MR BRI A, T i & A A
VG, IR AU R AL E T 3, P A A S RS, SR SRR
FAk, WU BRI SCE E A, vl S s BRI G P 2R P, PR
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Strengthening the deep integration of industry, university, and research
institutions led by enterprises—An analysis on the TMT’s academic experience
DAI Lu', LIAO Hui', LUO Shou - gui', SUN Ya - hui?

(1. Antai College of Economics and Management, Shanghai Jiao Tong University, Shanghai 200030, China;
2. School of Economics, Hefei University of Technology, Hefei 230601, China)

Abstract: China is entering a new stage of high-quality development, which relies on
innovation. As the mainstay of the national innovation system, the deep integration of
industry, university, and research institutions is crucial for enhancing China's
innovation capability. Strengthening enterprise-led integration of industry, university,
and research institutions is an important strategy implemented by the Chinese
government to drive innovation-driven development. The government encourages
professionals who have worked in universities or research institutions to engage in
scientific research or management positions in enterprises. As a result, there has been
a gradual increase in the proportion of high-level executives in Chinese companies
with academic backgrounds. This undoubtedly has an impact on the innovative

decision-making behaviors of these companies.
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This article utilizes data from listed Chinese companies between 2008 and 2020

to explore the influence of the top management team’ s academic backgrounds on the
depth of industry-university-research integration led by enterprises, as well as its
underlying channels of impact. The study reveals the following findings:
Firstly, the top management team’ s academic backgrounds significantly strengthen
the integration between enterprises and universities or research institutions, increasing
the output of collaborative patents by 5.2% and raising the proportion of collaborative
patents in total patents by 0.7%. This positive effect remains valid after conducting a
series of robustness checks, including variable transformations, sample adjustments,
staggered-DID, PSM-DID, and 2SLS regressions.

Secondly, the mechanism analysis suggests that the top management team’ s
academic backgrounds can enhance a company's social capital, leading to increased
collaboration between the company and the academic institutions where the top
managers had their academic experience. top management team’ s academic
backgrounds serve as a positive signal of a company's capacity for
industry-university-research integration, allowing them to obtain more government
subsidies in this area. Furthermore, the top management team ’ s academic
backgrounds leave an imprinting effect, resulting in higher R&D investment and
intensity in companies with academic executives.

Further analysis reveals that the positive effects of the top management team’ s
academic backgrounds are only present among executives with technical backgrounds.
Additionally, the impact of the top management team’ s academic backgrounds is
more significant in state-owned enterprises compared to non-state-owned enterprises.
This is because the top management team’ s academic backgrounds notably promote
the collaboration between SOEs and research institutions. However, there is no
significant difference in collaboration with universities between state-owned and
non-state-owned enterprises. Moreover, the degree of intellectual property rights
protection in the region where a company is located has a greater influence on the
positive effects of the top management team ’ s academic backgrounds on
industry-university-research integration.

In conclusion, this article proposes several recommendations to strengthen
enterprise-led industry-university-research integration. Firstly, it is essential to
establish channels that facilitate the integration of talent and innovation chains.

Encouraging companies to attract high-level professionals from academia, particularly
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those with technical expertise, can leverage the resource effects, signal effects, and
research-oriented tendencies of academic executives. Secondly, emphasis should be
placed on leveraging the advantages of state-owned enterprises in
industry-university-research integration. Encouraging deep collaboration between
state-owned enterprises and research institutions in core technological fields is crucial.
For non-state-owned enterprises, in addition to promoting talent exchange and
mobility with universities and research institutions, leveraging their market-oriented
advantages and enhancing application and market-driven approaches is important.
Thirdly, the national and regional governments need to further improve intellectual
property protection laws and regulations, clarify ownership and disposal of
intellectual property rights, reduce barriers to industry-university-research integration,
and improve collaboration efficiency. Furthermore, local governments should actively
improve the business environment by facilitating connections between enterprises and
universities or research institutions, enhancing the precision and closeness of
university-industry linkage, and promoting deep integration of technology and
industry.

Key words: TMT’s academic experience; resource effect; signaling effect; R&D

tendency; industry-university-research integration
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