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Abstract

Universities are important bases for scientific and technological innovation. This article uses the
BCC-DEA model and the Malmquist index to conduct static and dynamic measurements of the scien-
tific and technological innovation efficiency of Chinese universities based on the scientific and tech-
nological statistics of Chinese universities from 2013 to 2022. At the same time, it combines the

XESIH: . T ERH AT RCR R R SRR SO ]. W SRR R, 2024, 14(12): 2931-2939.
DOI: 10.12677/sd.2024.1412326


https://www.hanspub.org/journal/sd
https://doi.org/10.12677/sd.2024.1412326
https://doi.org/10.12677/sd.2024.1412326
https://www.hanspub.org/

Fam

geography of various provinces, municipalities and autonomous regions. Spatial relationship, a spa-
tial Durbin model was established to explore its spatial characteristics, and the following conclu-
sions were drawn: technological progress is a key factor in promoting the improvement of compre-
hensive benefits of scientific and technological innovation; regional differences in scientific and
technological innovation efficiency are significant, and the effectiveness of DEA is mainly concen-
trated in Beijing, Shanghai, Jiangsu, In areas with strong economic foundations and rich educational
resources such as Zhejiang and Shaanxi, there is a negative spatial spillover effect on the scientific
and technological innovation efficiency of universities in China. Finally, suggestions are made based
on the actual situation.
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Table 1. Measurement indicators of scientific and technological innovation efficiency of Chinese universities
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Figure 1. Annual average static measurement of scientific and technological innovation efficiency of Chinese universities
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Figure 2. Comprehensive benefit value of scientific and technological innovation efficiency of Chinese universities
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4.2. Malmquist 3§ B=IZS 547

Table 2. Dynamic efficiency of scientific and technological innovation efficiency of Chinese universities from 2013 to 2022

% 2. 2013~2022 Fp ESRBH QRSN E

year effch techch pech sech tfpch
2013~2014 1.004 0.637 1.003 1.002 0.639
2014~2015 0.989 0.877 0.998 0.991 0.868
2015~2016 1.008 1.06 1.001 1.007 1.068
2016~2017 1.003 1.112 0.999 1.004 1.116
2017~2018 0.998 0.975 0.998 1 0.973
2018~2019 1 1.061 1 1 1.06
2019~2020 1.001 0.827 1.001 1 0.828
2020~2021 1.001 1.212 1.001 1 1.213
2021~2022 0.992 0.909 0.994 0.998 0.902

mean 1 0.948 1 1 0.948

Table 3. New Malmquist total factor productivity of scientific and technological innovation of Chinese universities

% 3. PESKRMAIFH Malmquist SR RS 7R

firm effch techch pech sech tfpch
|41 1 0.892 1 1 0.892
REET 0.981 0.983 0.982 0.999 0.964
sy 1.001 1.002 1 1.001 1.004
LT84 1 1.006 1 1 1.006
kg 1 0.885 1 1 0.885
LA 1 0.917 1 1 0.917
Wiirg 1 0.839 1 1 0.839
R 0.999 0.918 1.002 0.997 0.917
th&RA 1 0.878 1 1 0.878
X 1 0.828 1 1 0.828
R 1 1.276 1 1 1.276
754 1 1.003 1 1 1.003
A 1 0.996 1 1 0.996
2y MK 1 1.049 1 1 1.049
ZHE 1.006 0.914 1.002 1.003 0.919
MNIIES 1.002 0.976 1 1.002 0.978
A 1 1.02 1 1 1.02
bl 1 0.959 1 1 0.959
WA 1 1.002 1 1 1.002
HigH 1 0.925 1 1 0.925
HEKH 1 0.833 1 1 0.833
g 1 0.977 1 1 0.977
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IS TAIYEEH (WA 2), T ER QI BER R T EAE, BRI A AL T FFERIRES . 2013~2022
FRE RO RBCR A S R IGEIME AN 0.948, Malmquist 4272 F I 5.2%. HTEERAT2RIBE thch
= HIRBFAREL effch* R IEHL techeh, DRI 4 BB 7 G HOR M FH 2 BIHOR AP Ha 0
m, LA 4 ERBRARART 1, XM ReIE TECR AR . Wb, RIS /- Be A Y

HELZ MR

MILXF (LA 3),  HH L% T iR DXAE R QB e 7 T A7 AR 2 25 (R X2 57 . 2013~2022 4R [A]
30 METT BB P 8 METTRH I & ER AR KT 1, G 26.67%, XEETHIRX Z AE
DERIEIX B, Hor, e B QIR A AR TR, B 27.6%, X2 TlE R A 1E
2t e XA B B 50 ik (X, A s B AL S AN A AL, v BHS BRI Bt T R AT BRI 254

M E R TR A A= R, B 16.7%, EIEEBEY, X—4R5F 2 %E5518—86].
5. PESKRHESIFYEMNSIFES
5.1. PESKREGIFMERTE XY
Table 4. Global Moran’s I
%% 4. £F Moran’s I
Variables 1 E(D z p-value*
Y —0.08 —-0.003 -2.302 0.021

H ER 4T, @RFE2IBERI=-0.08, P=0.021<0.05)F EEREHH Q8 RIEE L E NS

)RR SR o

5.2. PESERRHAIM R A S

Table 5. Spatial econometric model test
5. FEITEHEBRE

25 R AR B R 5 Value P-Value
Moran’s I 1.35 0.177
LM-erro 0.90 0.343
LM £ 546 Robust-LM-erro 18.52%*x* 0.000
LM-lag 1.91 0.167
Robust-LM-lag 19.534*%*%* 0.000
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LR-SDM/SEM 118.31%%* 0.000
LR K3
LR-SDM/SAR 113.41%%* 0.000
Wald-SDM/SEM 335.84%%* 0.000
Wald #6556
Wald-SDM/SAR 332.00%** 0.000
N o LR-both/ind 25.62 0.694
FRF 2 — ] ] [] 52 2% A o ,
LR-both/time 168.25%** 0.000

VR wx ] xR R RIRIRIE 1% 5% 10%7K°F 18 2.

MR SE RIHE L, A SCYIP R AAL SRR [7], A0 HR 75 2B A s A 5 22 A 2 Bl
0] AT, (R 2 RS B [ RO AL DA TR A RN o
Zrey EIRAS I R 5), AR SCHL RN [A]— I 2 X0 ] 52 RO 14 2 [k S A PR SEAT 20 BT BE A R0

Table 6. Spatial Durbin model estimation with time-space dual fixed effects

= 6. BiE] - R NEE MM A= B EARE T

Y Coefficient std. err. z P>z [95% conf. interval]
Spatial
rho —0.2223481 0.1114151 -2 0.046 —0.4407176 —0.0039786

H EiRSE BT s 3 6), 2 1Al A AHSS &% rho = —0.222, P>Z =0.046 < 0.1, i8] E =&AL
HRCRATAE S (2 AR AKO8,, PTREER 2 MR 3R S8, Bl di g, AA s, BUREmeE.

Table 7. Estimation of direct, indirect and total effects of the spatial Durbin model of scientific and technological innovation
efficiency of Chinese universities

7. PESKRBE RS A RAER BN BRSO T

e LR Direct LR _Indirect LR _Total
X1 0.00000676%** 3.9E-06 0.0000107%*
X2 0.000000277%%** —0.000000219* 5.81E — 08
X3 0.0055236 -0.0198915 —0.014368
X4 —1.88E — 06 —0.0000082** —0.0000101%**
X5 0.0025565%** —0.0010563 0.0015002
X6 0.000107*** 0.0001335 0.0002406**
X7 —-1.28E - 08 4.08E — 08 2.8E—08
X8 0.0001516 0.0009281 0.0010798
X9 0.00000773 %% 5.18E — 06 0.0000129%**
X10 —0.0020535%* —0.0010179 —0.0030714%**
X11 —0.0000000121%* —0.0000000273 * —0.0000000394***
X12 4.59E - 05 0.0001233 0.0001692
X13 0.0000985* —0.0004512%* —0.0003527
X14 —0.00000549%** 0.0000147%** 9.17E - 06
X15 —0.0000138%*** —0.000013* —0.0000268***
e w2 RIRINTE 1% 5% 10%/K°F B3,
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