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Abstract

From the perspective of new quality productive forces, based on the data of 11 prefectural-level cities
in Zhejiang Province from 2013 to 2023, this paper applies the super-efficient SBM-DEA model to meas-
ure the green development efficiency under non-expected output, and decomposes the total factor
productivity with the help of global Malmquist-Luenberger index to study the green development ef-
ficiency and the changing characteristics of Zhejiang Province. The results show that: first, the value
of green development efficiency in Zhejiang Province shows a fluctuating upward trend, the green de-
velopment of trillion city cluster is relatively smooth, and there is alarge gap in green development
efficiency among prefecture-level cities; second, there is a serious input redundancy in Zhejiang Prov-
ince, and there are excessive inputs in the total amount of water supply of the whole society and energy
saving and environmental protection expenditures; third, the total factor productivity in Zhejiang Prov-
ince has increased during the study period, but the increase in total factor productivity is due to tech-
nological progress, which does not play an important role. The conclusions of the study have theoret-
ical reference value for responding to the requirements of the development of new quality productive
forces, improving the efficiency of regional green development, and promoting high-quality coordinated
economic and social development.
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Figure 1. Change chart of green development efficiency values in Zhejiang Province and various urban agglomera-
tions from 2013 to 2022
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Table 2. Green development efficiency values of various cities in Zhejiang Province from 2013 to 2022

5 2.2013~2022 I A SWHTRE X RYEE

W 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

B T 1.099 1.089 1141 1101 1.107  1.104 1.166 1280  1.306 1.290
T 1.054 1.050 1.040  1.039  1.028  1.025 1.021 1.021 1.034 1.032
T 1.142 1.125 1.165  1.166  1.445  1.585 1.152 1229 1313 1.349
AN 1.116 1.089 1079  1.098  1.062  1.036 1.049 1.059  1.061 1.097
] 0.620 0617 0670 0568  1.001  1.013 1.013 1.007 1010 1.025
T 1.096 1.158 1151 1162 1.149  1.138 1.093 1.140  1.138 1.132
] 1.034 0653  0.688  0.584  0.692  1.011 1.026 0.625  0.625 1.012
WM T 1.059 1.058 1.072  1.044  1.030  1.025 1.033 1.001  0.607 0.619
M T 1.033 1.038 1.036  1.040  1.050  1.048 1.066 1.066  1.044 1.019
/K T 1.052 1.053 1.055  1.050  1.049  1.069 1.066 1.094  1.083 1.108
Flmi 1.469 1.497 1428 1522 1530 1466 1.456 1370 1314 1.281

T B T AT A A T SR 0 A SR AR A M B AR AR AL, AT ] 1 2013~2022 )& T
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Figure 2. Line chart of green development efficiency values in various prefecture-level cities in Zhejiang Province
from 2013 to 2022
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2022 FEWTTTAA BN H 8 (1 77 1) R B2 ek () BRSO (45 AR — 10N o

BH7E 3 AL, 2014~2015 RN T I AEAEIAEE P2 7 T, SR A B, 2tk ke &, ke
IR TR KH R & Tl A i E . TR HE S N A, R B FEEN LR
JEHE P URIG O™ E, 7 Z > BB N IR = . B 5T, @R X SR SR AR f
EEAE RN, Xk GDP 727E ™ B ITLAIE L, Kk 2014~2015 FEHHTA SR RAREIE R R/ME, 5
B 1 ARI45 0 —5. 2015~2016 FHAIR], A4t o b 5= S AU IEE, HARBANG BN RIF, K
UEHT A8 G0 R R AR AE IR AR P2 R - 2016~2019 4F, AT HAEAERIEE = K7 A A, SERE
FAETREYE . 2020 )5 & MR RIF. SHREE, 2020 4 LUS 5 Nsm IR EE ™ I T,
TREFIRAEIRZS, IR REIA (R 3 R i X S b 78 5 T AR BN 0 B

5.2. REXRUERERE ST
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Table 3. Input-output improvement direction and specific values of Zhejiang Province from 2013 to 2022

2 3. HITE 2013~2022 RN HKE A RN EEHE

R R SR AR s L oo B Tema Tw—s T
4 B AR B 7&%5 Xl Xidz AEER W) A Hg B2 LB £HEK
B(ZT) FAN) (zrimx) dom) Ju) B(ABY =(%) (amyy  EEE) B
2013 2674 =57 -3.0 —12386.4 0.3 —-10254.7
2014 5511 -11.6 —2.7 =74 —20602.5 -21751.8 4.2 —11599.2 —-66947.0 —48575.0
2015 1512.0 2.7 -16.1 —32335.6
2016 1804.8 -31.7 -8.3 —42008.0
2017  2640.1 -16.5 -34.9 -32.4 —52483.9 —44187.7 —127559.9 -98444.8
2018 2803.2 —34.8 —65338.9 —127559.9 -98444.8
2019 2880.9 -16.5 —34.8 —80371.2 —44187.7
2020 32985 —99365.2
2021 3854.8 -59.6 —124071.8
2022 42464 —68.2 —149842.6
Table 4. Changes of total factor productivity in Zhejiang Province in different periods
T4 TENHMIESERE~RTN
Period MI EC TC
2013~2014 0.939196 0.960912 0.977400
2014~2015 0.937162 1.014294 0.923955
2015~2016 1.127666 0.973181 1.158742
2016~2017 1.061482 1.085304 0.978050
2017~2018 1.095224 1.038168 1.054959
2018~2019 0.936529 0.976008 0.959550
2019~2020 1.068738 0.967845 1.113318
2020~2021 1.014870 0.958152 1.059196
2021~2022 0.956987 1.049413 0.911926

HA 4 AT, 2013~2022 FFHMLAE BER A FiRE T 1.89%, HPERSFER 7 9.21%, M
RIEPEBESER . ULHETLE s e By, ek =0, EHHIESE WS IREBONHE,
RIS T BRI ZEE . 2015~20164 2017~2018. 2019~2020 [F) 4B &K AL = REH FTE . A0
Kb, 4 NMEREERERER TR, HREEPFES G AR 50%, AR PMEARGEIHIR
Fras i8] . FARBEESEHOTH, 2016~2017 FEF1 2021~2022 FHAR R SEEHI KIEZEK, 2020~2021 £
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3 Fis, SRR AL DAL BR T 5000 A2 LR I i #5H i Fm K
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WA ATE R AT H(1.16) HARPCRIEH(1.08)Hemr, &5 24 G R R /K-F 58 WAk, PRFFE
HAPRm B ZE R . BUM e ik, W AT ST ST DAL T AR A B R AR
FEEAY RN 1.08, 1.02. 1.064 1.01. 1.06 1 1.03, EEHRAEFREERIFETHARLL . BRI T
FARB R, HHATERER, FARIPYRE 1, SEU#E N T4 R R AR BT 4
BLRA PR, FARMCRMEMBAI YA 1, HHESEERET D FHENE, SRR KT

Ao

WL E T P EERETER
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Figure 3. Decomposition of annual average total factor productivity in prefecture-level cities
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FEEE, 2015~2016 SE BN TUACIRI A BT L . 2016~2019 4F, N7 TH AR = 5 TH A N B,
SRR RACEAE TR . 2020 485 & NMEARAEXT RIF, TTREMORSCH I X SR 7 SR T A R 2T 2
N

WA B A P BB BT o WL AR AR = R E R T HOAR R E S L))
D, BARBEAE AN e TR, BT T3 NI AT, ST ST el
FH T A B R AP R PR XS B R Ry, DR R . BN T BRI
EHL, Yoy A BT, (BAESERR T T A0 BT R R N T Ak ek T A R ek, 4k
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6.2. BUREIY

6.2.1. BEFREF~HNERES
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WK A 2 ThBE X UM . T AIZE S TR, $24EE GDP [ 0.5%~1 2% U I AME 4, I L T T K
IR SAEMEZ RIS S . B “T5 YA - IR L M R R, TS IR ST g
FHHON 2 S EI L], AR Je sl S IR 4%, K B T T K R A bR 7 SR N3 T U A%
FEREHTIT A T 2 10 2E R B 50T S50 25 P4

6.2.4. IEERELEEHE
WL A BURF L ST S RCR R SRR, DISOHR IR sh ik 58, AT B 845 Tidahr; EIFH T R IRAR
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