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Abstract

In this paper, a non-radial, constant payoff to scale (CRS) super-efficient SBM-DEA model was used
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to measure the green innovation efficiency of 158 selected national manufacturing enterprises
from 2012~2019, analyze their temporal evolution trends, and further explore their spatial evolu-
tion patterns using global and local Moran’s I indices. The research results show that: national
manufacturing enterprises as a whole have low green innovation efficiency values, but the effi-
ciency as a whole shows a trend of fluctuating growth, with large spatial and temporal differences
and gradually decreasing efficiency in the eastern, central, and western regions; the spatial dis-
tribution as a whole is with strong positive spatial correlation, and the reasons for their low effi-
ciency are analyzed through the evolution of the spatial pattern in each region. The findings of this
paper help to clearly understand the spatial and temporal evolution trend of green innovation ef-
ficiency of China’s manufacturing enterprises in China, and provide a certain decision basis for our
government to promote the green transformation of innovation-driven economic development
model and manufacturing enterprises to improve their green innovation capability.
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Table 1. Evaluation index system of green innovation efficiency of manufacturing enterprises
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Table 2. Moran’s | scatter quadrant meaning

52 2. Moran’s | BlEERIEE X

FIR KA RS
FRR i - e (H-H) A S5 NG DRI B e, R IX SO
FoRIR fi% - m(L-H)H S5 AG) A XM B, A X O
FE=RIR fiC - fR(L-L) 2 S5 1G) A XM EAG, A X O E i

ny

FURIR i~ AR (H-L)AY 5 00) M XA,

I

1 X IR ELAR

=

2.4. BIERKIR
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Table 3. Green innovation efficiency and ranking of 20 selected manufacturing enterprises from 2012 to 2019
= 3. EEAY 20 FREE A 2012~2019 FF & QI FINE LR

b ZFR A 2012 2013 2014 2015 2016 2017 2018 2019  HH {4
FAIE Wrir 1181 1170 1.034 1011  1.001 1126 1188  1.028  1.092 16
HWA)  WiT 1155 0976  1.053 0916 1187 1.074 1.136 1.019  1.064 17
ks RE 1214 1180 1170 1455 1152  1.057 1.209 1.064  1.150 12
WHAE Jext 1250 1247 1250 1178  1.054 1090 1188 1250 1.188 5
WG WhT 1181 1202 1138 1235 1203 1185 1111  1.036 1.161 10
BBy wnr o 1181 1132 1156 1226 1.071 0931 1100 1227  1.128 14
gzl Wi 1181 0.899 1005 0978 0946 0935 1323 1.154  1.053 19
ey Jemt 1204 1140 1156 1190 1153 1250 1197 1229  1.190 4
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MRiLe  yI¥F 0706 1.037  1.032 1.000 0993 1322 1129 1200 1.052 20
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B4k #rir 1181 1065 1208 1203 1269 1142 1073 1235 1172 8
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{2 Fik Wit 1181 1037 1120 1172 1173 1502 1.009 1.066  1.158 11
ACKEHE WL 1085  1.393 1454 1397 1340 1.158 1144 1042 1.252 3
K2zR%E EJKE 1335 1384 1404 1229 1054 1.064 0503 1.318 1.162 9

N7 EEAMHIAFE] 2012~2019 FIEHLH 20 SR IE YAV 20 O BFT ARG 7 BHE TS I, KR b %L
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Figure 1. Average score of green innovation efficiency of 20 selected manufacturing enterprises in 2012~2019
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Figure 2. Average trend of green innovation efficiency of manufacturing enterprises in various regions from 2012 to 2019
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3.3. #lEl R & B R 94T

1) A AR IS

ARG AT SC 2 M i ) A R (AR SR B, 73 tHAR IR 25 RNk 4 R, 4 4 /2 2012~2019 4
A R E LAY S SR BB R B Y Global Moran’s |, HI%< 4 ATLAE Y, 2012~2019 4 ALl
JAE 427 Moran’s | B4R T 0, HORERMFOrifid 1 10% 1) R MK Re g, R 2019 kA 3%
PERGES, R4 7RG, H 2012~2019 4 AR il v B R T. B EE BE, o E G
b AV ER BT A AR AR MR B, A A R B — MR, AR - m(H-H)AEAR . K - fR(L-L)
RN L. WA RE, SR EREFRES, WRBNNETCRE, T E & Ak sk
BT A2 8] o A B A F o2 B RR S (A IEAHSC I o (X T 2019 442 R 52 2 fR B il B 2 PEA 3 1)
THOL,  FEASEE A [ I b b 2% BT RCR I S [ A AEAE R SR, RO A SR P RE R AFAE T
H g X IE AR, SBEERBCEI R, I HR BT R AR SR 38 DS HE 458 .
Table 4. Global Moran’s | and its test results of the average green innovation efficiency of manufacturing industry in Chi-

na’s provinces from 2012 to 2019

5= 4. 2012~2019 FrF [E & H g HE Al 47 & G F U Z 48 Global Moran’s | R EGIE4ER

Year 2012 2013 2014 2015 2016 2017 2018 2019 WME

Moran’s | 5%k 0.205 0.293 0.292 0.173 0.145 0.191 0.260 0.121 0.309
Z1E 1.923 2.622 2.595 1.632 1.403 1.764 2.318 1.225 2.724
P18 0.027 0.004 0.005 0.051 0.080 0.039 0.010 0.110 0.003
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BDEA m - mH-H)ER, K - (RH-H) S HERSRL, FRNEZEMm22 M)A mEE —AE=ZRR,
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XA —DIAIE T AR PG X AT AR R R A 4510 . RILHK - MR iE A T35 R IRMA 4
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R i 3 71 R

it — 4% 29 I AV ER LA RCR R 23 ) BRSNS — P IEE 2013,
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Figure 3. Scatter chart of green innovation efficiency in China’s provinces and cities from 2012 to 2019
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Figure 4. Scatter chart of the average green innovation efficiency of manufacturing enterprises in China’s provinces and ci-
ties in 2013, 2015, 2017 and 2019
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Table 5. Distribution of green innovation efficiency clusters of manufacturing enterprises in various provinces from 2012 to
2019
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