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FHA VIS I 04 B SR %0 &5 55 3 IR K SR A4k 51 T
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o DRI, AR SCTE B B 7 2 AT il A RRAE ) S0, AL
ARG RS FIBE Rl A =N R R R R R
ML G R

O WA RE 2R FH /N G A ) 78 4 7= 27 A % 2R
YA ISR Z RO M it FRATI B E PR B R
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Table 1 Descriptive statistics and correlation coefficients

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TFP_Ip
IUR _conver 0.039
Exploration 0.381 % 0.031
TMT diversity ——0.013 0.038 0. 061
Firm_age 0.016 -0.032 0.038 0.078*
Firm_size 0.686™" 0.042 0.158 ™ 0.017 0.021
SOE 0.005 -0.033 0.1367"0. 146 ™ —-0.168 ™ 0.063
Hightec 0.107™" 0.074" 0.094™ 0.114™ 0.084™ 0.086™ -0.047
TMT _size 0.115™" 0.025 0.059 -0.022 -0. 1417 0.274™ 0.28320.105™"
TMT Aca -0.069% 0.024 -0.014 -0.021  0.069* -0.087* -0.008 0.02 0.256"
TMT _age 0.032 -0.048  0.085™-0.167"" 0.077™ 0.051 0.171 ™ 0.047 -0.021 0.079™
Topl 0.151™ 0.044 0.103"=0.071" -0.091™ 0.108™" 0.137=0.092™ -0.060  -0.038 0.118™
Duality 0. 008 0.051 0.038 -0.009 0.055 -0.03 -0.168=0.055 -0.096" 0.067" —0.128™" 0.000
Slack -0.337" 0.032 -0.039 -0.040 0.119 ™ -0.276 ™" -0.011 -0.007 -0.124™ 0.103*" 0.032 -0.012 0.023
Pri-perform 0.721 ™" 0.010 0.251 7=0.052 -0.043 0.643™ 0.063  0.097™ 0.09" -0.073" 0.046 0. 148 ™" -0. 085 ™ -0. 286
Mean 8.21 2.45 0.03 0.69 2.84 22.06 0.17 0.57 18.73 0.34 48.93 31.98 0.33 -0.05 21.32
SD 0.78 2.40 0.03 0.04 0.23 0.86 0.37 0.49 4.49 0.13 2.75 13.88 0.47 0.68 1.00
T HR p < 0.1; ™ FR p < 0.05; 7 R p < 0.01, F,
R2 ARERSH
Table 2 Results for regressions
Exploration (t+1) TFP_lp (1+2)
1A 1 1A 2 15 3 iRl 4 1A 5 iR 6 [zl
IUR _conver (1) 0.001 ™ 0.001 ™" 0.012™ 0. 009
(3.295) (3.078) (2.218) (1.672)
Exploration (t+1) 3.062 " 2.840
(3.707) (3.402)
TMT diversity (t) 0.012™
(2.216)
TURXTMT diversity (t) 0.053™
(2.504)
Firm_Age (t) -0. 056 -0.055 -0.065 " -0. 045 -0.031 0. 120 0.118
(-1.541) (-1.524) (-1.805) (-0.072) (=0.050) (0. 193) (0. 191)
Firm_Size (t) -0.008 " -0.008 ™" -0.008 ™ 0.087™ 0.082" 0.110™ 0.104™
(-3.618) (-3.850) (-3.576) (2.397) (2.270) (3.011) (2.860)
SOE (t) 0. 003 0. 003 0. 004 0.116 0.124 0. 107 0.113
(0.201) (0.258) (0. 280) (0.513) (0.551) (0.478) (0.509)
Hightec (1) 0. 002 0. 002 0. 002 0.011 0. 009 0.003 0. 002
(1.396) (1.299) (1.073) (0.379) (0.304) (0. 116) (0.076)
TMT _size (t) -0. 000 -0. 000 -0. 000 0. 005 0. 005 0. 005 0. 005
(=0.754) (=0.675) (-0.553) (1.085) (1.147) (1.205) (1.243)
TMT_Aca (t) -0.013" -0.013" -0.015* -0. 181 -0.179 -0.138 -0.139
(-1.692) (-1.689) (-1.998) (-1.361) (-1.351) (-1.041) (~1.054)
TMT_age (1) 0.001 ™ 0.001 *** 0.002 ™ 0. 003 0. 003 -0. 002 -0. 001
(2.696) (2.804) (2.957) (0.285) (0.338) (-0.199) (-0.125)
Topl (t) 0.000 ™ 0. 000 0. 000 *** 0.001 0.001 -0. 000 0. 00
(3.184) (3.213) (3.011) (0.541) (0.538) (=0.022) (0.015)
Dudlity (1) 0. 006 ™ 0. 006 ™ 0. 005 ** 0.010 0.011 -0. 007 -0.005
(2.327) (2.388) (2.288) (0.252) (0.277) (-0.165) (-0.117)
Slack (t) -0. 002 -0. 002 -0. 002 0. 022 0.023 0. 025 0. 026
(-1.115) (-1.095) (-0.748) (0.678) (0. 698) (0. 683) (0. 686)
Pri-perform () 0. 003 0. 002 0. 003 -0.063 -0.070" -0.073" -0.078*
(1.346) (1.089) (1.233) (-1.622) (-1.806) (-1.897) (=2.017)
Year effect Yes Yes Yes Yes Yes Yes Yes
Firm effect Yes Yes Yes Yes Yes Yes Yes
_cons 0.224" 0.238™ 0.207" 7.554 ™ 7.715™ 6.924 " 7.093 "
(1.866) (2.001) (1.748) (3.693) (3.787) (3.394) (3. 480)
N 643 643 643 643 643 643 643
Adj-R2 0. 891 0. 894 0. 896 0. 946 0. 947 0.948 0.948
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Figure 2 The moderating role of TMT diversity

E—H M, AR SCFES % Baron Ml Kenny ™ {403 (il 35 -
PR SCEEH 7 R ( GSEM ) ARS8 1845 25 d xef v A4 i
AR ELAACTT 5 AT w8 T A0 T i A AT A S B R 2 {EL A
—AFRHEZE T T T iR S R R PR A T AR
X e /N 3 A o B R R TR S 2 ol v 6 A A
S ST i TAREAS BN, 7 A AR 5 o v /Nl 36 £l o i
RSBy TR]HERSN B R IE (B=0.028. p=0. 011) ; 44l = 4
P BN S S PR TR AR (ELIRE 7 2t Rl 3 0w /N 3 Aol g
Jo i R JR R I (B=0.025. p=0.010) . 7 1 BA 5 5 ok
e AP AL 2 T £ ] 32 2800 A7 7 35 25 5+ (B =0.003. p =
0.018) PRIt e A FAT A S i M X 1) 080 5 8 3R P B 7 7 2
DRl 0 /N ) 3 A g 5 i 22 ) ) R A AR
H5 132k 50

4.3 HEEEBANRE S

b SCIRT G B 32 T T AR R[] [ R R AR 2 pE T A
AR T A0 ) 3T 5 50, 308 4 A ke P 2 e ) ] e Xof
B A S A AR S R T R S — E AL 3 A
— AR LG T AR BAE T 7 2B A X N
Al o R R AR . SR, D8R 220 T AL ZERY
ARG I R, R AR R RIHTT h S2 it
RN Al , B AT RE HEAT 7= 2= AR Rl & DA AT g
PR 2240 R O i b = SO0 S SR T 7 A A PR LR, X ik, A S
dE— A E T M P A A A A TELZE B R AT P A e 1) A Ak
O fE% Degener agslse] B AR SORE 4R AR b X R A 7ol HE
Al =2 ARl A R I (AR S T B AR B 1 24
A 1l IR R Ml At A sl 7 22 B A RO X AR Al ) il
KA B, 0 IR B AR Al i BT AT PR
AT A AMEEZSR Rk, AR SCR A T HAR vk B 6
AR BF 7 A8 35, kb TR R E A7 B B B A/ 3 [l 1A
(2S18), £ 3 BT 3 FIBHRLE R R e B RN BN R, ™=
2B A IR HER R M QA TR A RS AR 1H A ST, w55 4 AT BA
ST X P 2 R A (R AR R A R AT Ry 1 A 1] 3R Y KR
ARG, 25 T ANTE 1% M 5% R 7KFET 82, SR AT
WL B = 2B AR A (o) XAl o B dat R (0+2) oA B3R
M (B=0.003.p>0.1) , 5% Garg 2557 (0, AT 7E AR
11 P HI R R RS () B3R BB 0 a A (o) X4
A o R R (o 1) R LRSI, R BRI A R 07 1% 4831k
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PR 6 TP Kleibergen-Paap tk Wald F 4t it KT Stock-
Yogo 5551 K6 56 10% /K F G S, BRm S, b
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Table 3 Results for robust tests

iR 8 KR 9 BEAL 10 R 11 Al 12 R 13 HR 14
T RAR B BEATL A5 7 A5 75 Bt ik
Exploration Exploration TFP_] TFP_o,
?m) TFP_lp (1+2) TFP_lp (1+1) [(Jt+l) (HE)” (;+5)p
TUR_conver (t) 0.001 " 0.001 ™ 0. 003 0.017 " 0.001 " -0.001 0. 003
(2.650) (2.510) (0.330) (2.690) (2.653) (-0.118) (0.740)
Exploration (t+1) 5.412™" 1.705*
(7.530) (2.370)
Exploration (t) 0.616
(0.630)
TMT diversity (1) 0.053 ™ 0.057
(2.410) (2.894)
TURXTMT (t) 0.015™ 0.010"
(2.320) (1.802)
Control variables Yes Yes Yes Yes Yes Yes Yes
Firm effect Yes Yes Yes Yes No No Yes
Year effect No No No No Yes Yes Yes
Region effect No No No No Yes Yes No
Industry effect No No No No Yes Yes No
Kleibergen-Paap rk LM #i i1 67.922 27. 469 67.870 67. 566
[0.000] [0.000] [0.000] [0.000]
Kleibergen-Paap rk Wald F g s 637. 698 81. 445 643. 210 646. 019
{16.38} {7.03} {16. 38} {16. 38}
Hansen J 4titH: 0. 000 0. 000 0. 000 0. 000
N 643 643 644 637 668 668 643

WO BER o H; [ 18ER P1E; | | BUER Stock-Yogo F5UHUNRER: 109% 7KK i1 FHE
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PR ZE M RN Tl ] 5 25 & 5 7= A 1 6 S A (L 2E 1T 4
el B R R IR 45 Hh BRI E, WO B N
B A0 AT DA S [ # B HH 22 A 3 — [ 0 1Y) ik e B2 AL S
FOURAS B EEHE R TR B IR AN e IR B AR 5
PET Al B A RAT Ay 0 B AR R R A AT O ) —
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Does industry-university-research integration promote the high-quality
development of small and medium-sized manufacturing enterprises?
Analyses of mediating effects and moderating effects

WANG Yuying“ , YUAN Changhong
(School of Management, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: At present, China’s economy has steadily entered the stage of high-quality development. The paradigm of “ quality-
centered” development has put forward higher requirements for enterprises, especially small and medium-sized manufacturing
enterprises ( SMEs). Since universities and research institutions are widely recognized as an important source of external knowledge for
enterprises, building a technological innovation system with the integration of industry, university and research (IUR) has become an
important path to promote the SMEs’ transformation and upgrading in China and ultimately achieve high-quality development. Recent
studies have provided partial insights into the integration of IUR and the impact mechanism of the IUR resources on the enterprise’s
performance. However, it is not clear what the specific connotation of IUR integration is and how SMEs can effectively leverage the
value of TUR resources to achieve their own high-quality development, i.e. , the “black box” of the process mechanism.

Based on the academic gaps in existing research and the increasing practice of deep integration of IUR, we propose a process
model of TUR integration for SMEs’ high-quality development. First, this study clarifies the conceptual connotation of TUR integration
and deconstructs the specific characteristics from three dimensions: portfolio integration, subject integration, and chain integration.
Second, viewing from the Resource Management Theory perspective, this study introduces the exploratory innovation behavior of SMEs
to gain more accurate insight into the value of strategic behaviors of firms based on IUR resources, and further directly examines the
mediating role of exploratory innovation behavior in the relationship between IUR integration and the high-quality development of SMEs.
Finally, based on the perspective of Upper Echelon Theory, this study further explores the boundary mechanism of the heterogeneous
characteristics of the executive team in the process of IUR integration affecting the high-quality development of SMEs. The study selects
the data of 234 listed Chinese SMEs from 2013—2016 as the research sample to test the above hypotheses, and acquires the secondary
data from the firm's annual reports, official website, and CSMAR database.
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The empirical test of this paper finds that; 1) the TUR integration is conducive to the exploratory innovation behavior of SMEs; 2)
the exploratory innovation behavior promotes the high-quality development of SMEs and plays a significant mediating effect between the
IUR integration and the high-quality development; 3) the TMT heterogeneity not only positively moderates the relationship between ITUR
integration and exploratory innovation behavior of SMEs, but also further moderates the mediating effect of exploratory innovation
behavior of SMEs, i.e., when the TMT heterogeneity is high, IUR integration can achieve more effective integration and utilization of
resources through exploratory innovation behavior, thus promoting the high-quality development of SMEs.

This study contributes to the previous literature in three main aspects. First, it achieves the first measurement of IUR integration,
which provides a theoretical basis for empirically exploring how IUR integration in SMEs affects their high-quality development.
Second, by innovatively introducing the exploratory innovation behavior of SMEs, this study combines both the traditional Resource-
Based View and the Resource Management Theory, opens the “black box” of the process mechanism between IUR integration and high-
quality development, thereby provides support and direction for SMEs to explore the achieving path of high-quality development.
Thirdly, unlike previous studies that have paid less attention to the role played by executive team in enterprise resource management,
this study incorporates the team-level variable of TMT heterogeneity into the logical framework of “IUR integration-exploratory
innovation behavior-high-quality development” , which breaks through the theoretical perspective of previous IUR studies based mainly
on Resource-Based View and Knowledge-Based View, and further improves the integration of Upper Echelon Theory with Resource-
Based View and Resource Management Theory.

In the practical sense, it is proposed from the micro level that SMEs should firmly grasp the strategic development direction of
deep integration of IUR, and try to configure and improve their own IUR integration system from three aspects: portfolio integration,
subject integration and chain integration. In addition, it is necessary to continuously optimize the structure of the executive team and
select executive members with different functional backgrounds and experiences, so as to help enterprises obtain more diversified views
and information from the integration of IUR, creatively discover new technological opportunities and finally achieve high-quality
development.

Key words: Industry-university-research integration; High-quality development; Exploratory innovation behavior; Small-and medium-

sized manufacturing enterprises
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