Journal of Science and Technology Management

Volume 26 | Issue 3 Article 9

2024

Research on the evaluation of green innovation capability of
industrial enterprises above designated size in Zhejiang province

Jiaxue YU
Business School, Ningbo University, China

Minghua HAN
Business School, Ningbo University, China

Follow this and additional works at: https://jstm.researchcommons.org/journal

b Part of the Technology and Innovation Commons

Recommended Citation

YU, Jiaxue and HAN, Minghua (2024) "Research on the evaluation of green innovation capability of
industrial enterprises above designated size in Zhejiang province,' Journal of Science and Technology
Management. Vol. 26: Iss. 3, Article 9.

DOI: 10.16315/j.stm.2024.03.001

Available at: https://jstm.researchcommons.org/journal/vol26/iss3/9

This Article is brought to you for free and open access by Journal of Science and Technology Management. It has
been accepted for inclusion in Journal of Science and Technology Management by an authorized editor of Journal
of Science and Technology Management.


https://jstm.researchcommons.org/journal
https://jstm.researchcommons.org/journal/vol26
https://jstm.researchcommons.org/journal/vol26/iss3
https://jstm.researchcommons.org/journal/vol26/iss3/9
https://jstm.researchcommons.org/journal?utm_source=jstm.researchcommons.org%2Fjournal%2Fvol26%2Fiss3%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/644?utm_source=jstm.researchcommons.org%2Fjournal%2Fvol26%2Fiss3%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages
https://jstm.researchcommons.org/journal/vol26/iss3/9?utm_source=jstm.researchcommons.org%2Fjournal%2Fvol26%2Fiss3%2F9&utm_medium=PDF&utm_campaign=PDFCoverPages

Creative Commons License

This work is licensed under a Creative Commons Attribution-NonCommercial-No Derivative Works 4.0
International License.

This article is available in Journal of Science and Technology Management: https://jstm.researchcommons.org/
journal/vol26/iss3/9


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://jstm.researchcommons.org/journal/vol26/iss3/9
https://jstm.researchcommons.org/journal/vol26/iss3/9

%26 % %34 RS SEBSIR Vol.26 No. 3
2024 &5 A Journal of Science and Technology Management May, 2024

X E4RS 1008 —7133(2024)03 - 0095 - 12

AL & MR L E T M 12 NI AR 8 Bl 3 68 DN TR 5

LGRS

(FWASFE WHFER,HT TH 315211)

& X H R AR R U SR R R R 7, R i 2 R A 1, AR B T R R R B
REL T PR R R EE A . T BB 35 A8 W7 VA8 ) 2 4 Ml 2% 65 ) 37 8 0 an el 3 ik SR
A CRITIC-EDAS TP RN W A8 FUAE LA b Tl A ol 2 €6 0185 58 1 #4725 & 37, I 2047 T 44 2
Bro DFREER R  BORBGE S 283 SR R = A | A5 ) 25 ) P 38 02 1) 29 WV
ARILL T Tl Aol 23 65 8118 BB 77 $2 T 1 S SR IR 38, b R R i 20 2 3 A 2 i R 20 TR 3652011 —
2019 FFWITLAA M LL E Tl Ak 2R BT RE 77 AR Ul 2 90 H (H7E 2013—2017 4E[A] 3 T I
Bl R % ;2020 AFRE1E DK WA BB AL Tl Al 4% (6 8 37 & e B r 2 B, (H R B i Rk 1 T
g FETHFR AR S TR B LA Tl Al & (0 B33 e 0 i SE I8, o i v I HiAth 2 i

il 2 45 €0 g T e R R AR LS %
*x #
DOI; 10. 16315/j. stm. 2024. 03. 001

PESES: F061.5 MERFRRERD: A

P AL 2 10 T TR AT PR T G AN BT IR I AR
()R H 2™ 2, AL e R AR RE | e HERICAY A 7 B AN
FFa BRAL 2 3% & JR i BEOR | 5 B3 ) (B | 15375
AR AR AL R R . S8 = R A A ff 4 o 2
I R Ty 2 g €8 B IR A DT 1R A i B
AT M A B TR B A TR A B N 2
OARBREE Y SO T 1 g 52 30 (0,5 B 1 A0 2
A LRSS Al R AN E G 18, I RE#2 = Al
FEIRAY A AR, SE A U & e 5 Bk iy R 1
AGIRE A 28 3 ol g o e % e, RS L) | T
b Al 2 AR i 32 ol A R 28 % 1 2 LR 4
WP R A B S AR HE S, ARAL T HA A
A5 1wl o B S S 5 Y L N5 % N A= T
et ABE TSR AL I, BB, T
v g A AF IR E LT M amiiE g EA
AEEE L,

WL A T ] o o i e 1A 3 ] o s 1
X K =g T B R o), w3 kSR &
CrRAmibk | a R AR WV 3 oMb v o i A
X TR FE R R o | 3 A B S (P )
2025 WriTAT hA2E) a0 52 th 2 n b4 e i v Al
YR EHEA: 2024 02 -19
E&WMA . ERESRILE B H (23BJY073)

TEH B RS (1999—) &, W5
LR (1973—) 20, ol AL |,

WA DL E T Ak £ 8 4 T Bk 7 A CRITIC-EDAS

EREL SR AN E PRl & KT | IR Rt vl 52 &
JRAE A 3 4 o 1 AR Y B ) L WA BUN
2021 4F- &A1 By CHT VT A 4 BR 50 1 ) 1 ol 3 b i
AU BRI AP VR R AR IR
FEARI Y & Oy K, ] L i & R
A e WL A i M g T R ) EE B TR, T ARASE LA
T A AR A 7 L A M ) e S A b i) R 1B SR
BLR N T oK BV T R vl AR RE IRT & S5 R
FH REVR T 2 FREEIA AR G (0% B, i i 5 | E T
R BEIR B A, bt sh Tolk A= = 05 Xy
SR AL AR ORWHR T il RRS R RERE T, U W&
Ui i & R BB S PE Jh (AWTTT AR IR
Tk Al A % 5 B A A7 T I — L R R, ), —
S S T R A 2 R AR R AN T, Ak
FHBBRAC HRG AR ARAABEZ 17 A4
RIS AR T A0 A BELAS T T ol R A T2
TR 2, IR B V48 FRAE LA b Tl A b 25 €0 1) 397 fik
F1gEFE A7 AE HLAR k(BT S v A8 T I 9
BRRHI KRy nff $& - 2x A Qb ae Jro 2T
Wb, A S A X W VA FABE LA 1 Tl A b 2 £ )
RE T UEAT RGEVEAN FD TN A4 20 B, AT AT Ho gk (o
BIHRE I BUR AN 29 P 2 I E— 25 52 A OC X R
HEL, WA DA B A AR sk i o) 2 ol €0 5 7Y
KR S



9 RHRERBSIR

%06 &

1 Tk B B

AR, E N Ah 2 EEE L BE g 1Y
P IRSN R R LR TR S T R IT T KRR,
Horh s @ AUH e I PEME R b A i F B e el A
R ATE B S BURFUR A B TE , B1 T %
() e

e, ERF SR AR T, B A 9T S K
Tk Ak 3 A4 J2 R (o ) B e b AT R AT, X
B I, WOE AR RRESDT PRI N o %
T A I B — RURE X i & (0 B T e b AT 4
PR, AT AR LU0 S L1 AET A
LT ARt 0 B 7 i) B S R AR ( SBM-DDF) | B9 £ 4%
AyMT X il | Tl 2 e B8 R 7 2R A5 B S
Lo =X T 7 /e - R AN S EA N ] & 71 - S
TCHE ORI 2 TR ) i 135 £l 2 €, B e T PPA 4
PR FR DL A REORT 3 o0 22 0 (X3 A7l ) A
TR (A ) TR 2 S A 0 33 28 fR O X 52 )
R e JIEM B s AR =

Hok  TEFE AR R A ER T T, B 1 R s K
ZHEMAAT A S = B AR AR Rk R, Bk
ST O AR T B A Y EE O e AL T
WL EBUHTRE IIEM AR R, AR & e
FAR BB RE S 45 F R 43 3tk - B 57
PR T R 4R A M 28 (0 F AR BT RE I VRN FE AR R R
i Bifi 25 4= BR IR I UG H 25 2 2 Ak, s o B i
PR AT 17 B 22 B A S MR IR &R
W 2 M 0 S 0B BB O VE A 48 bR B
TSENG %5 g5 S ks , W HLAHT T 2808  #
ARABIH A= S BIEr 4 DHEEEREE T 4RO RTHTRE J10F
PR s B 2510 S5 A R FETE X Sk A BT BE
TEM AR PR AT O0 1 , 7E A 5 7= A58 fin % €501 B
SRR M AR AR R . RECAFRIT
MR RIEAT TN F B R, (B3 TG G
Py HE IR A P 3 2 ELAT R M (0 8 B, AT A
IHZ5Fagta =i WA X HPA TR M52, & b
Z R BHEOC RANVE B B R G AT IR
It HE AT 2R 80— i 3 % WA 32 s 7 2
(1) 322 AL B WA, A S — Mk 32 MR R
R,

e R vk, LRI G K 22 R B
FLE55 M (DEA ) T 5 X6 Q1 3 26 R 0k A7 I 53, 4910 2
CHUNG 25 ¥ 15 Y W fE A I 21 7= g A 8% 4
FrAEZEITM B R (B DEA J7 0% B H A
AP, BfiJe TONE'™ 32 H T SBM AR B IS % %

SBM I, B85 T {558 DEA SRR R st PIIRTE
LT Super-SBM J5 i X X Ik (5 BT E 1 1195
WA AT T INER . BEE A Il A T S BOIR R 2k B
B 2R PRI R AT 5 I B B 2 ook
QR SO AR TR R FTRROR £ 5 DA 12 X DX 3l
L SR A RIHRE T HEAT VA 5 BRAAZE 1 SR = A
X g BTk (B AR BET BE 1) BEAT 455 WA 5 B
DR U A DI 7 % DX T 2 5 R
BIBTRE AT I . B C A BT I N BN
2, HLIE IR BGRs  (HO Z2 Bd Re A 1) F% PR 0
RO BOWIZER B VP | a B RN ARG GEAT AN T i, X
BETTIEATAE RIG A A BB IR A R L, LY
AN 2248 b 2 1) B4 HE AR AN 25 5 A2 A A 34
S,

Zi b SIATEMLE A SCEZNLLT 3 45
HHEATRER . — 2, 0 TEA WA AL, A3
MO AT H A, Xt 48 el T IR LA B T
Al ) 2R EBIHTRE T HEATIEM AT ST R 3T E
A WFSEAESEBRAG EE 7 T AN 2, AR SO Sk A BT 4
ABETT BT R FALRE ST | 2 LT R A
RES = RGN IR AR R R 2
N = N T EAMR IS LR R, AR SCR
FH EDAS J5 AR LA b Tl Ais Ml 2 €660 9 e ) i
FYVPor AR 5 T B, S A b S W 2 4 bR T
LR G A2 S, NI, A SCR R AL CRITIC-
EDAS PP X 48 R A B ol Aol 2 (5 1
BrRE I HEATER A VAN, LB T T VLA RUA DL b Tl
Al 2R BIHTRE 1 A KT il 49 A 2% 3 T A 4
THIBELL b Toll Al 2 G BIHTRE J1 $R BEEIL

2 BRI G AL

2.1 i ERRE
2.1.1 FEFHIA CRITIC Y 2H A TRAUAR 7Y
TEARGEAE Ry —Ffwy FH Y 2 LA 2 | & 3 ) 1
FEFRRRAAE S, R I E 45 P8 AR /0N, AT 3kt
B T 5 1 B AR ERA RS TR0~ i 3R
FREGESEM: . CRITIC WAAY % B - /& FH DIAKOLAKI
SR R — R R % B R 4%
X6F LB B A G X 8 A AT AL, 3 Fom A
AL BT 5 bR 22 6] (9 RH B I 1T ELRE % T bR 4R
PREEAFEIR, 2E3% 7 B 48 5 B REAE )
s e S AT TS bR A L SC R A R R
HAERLGA %R TIX LRGSR, | TREAL
BRI BN HOR A 4oy HESEZAHER N
ICAEAGE AT CRITIC 317 41 & WAL AT DA% 24>



%3 4H

RHEE S WA UL Tl A B BIBTRE I PN 5T 97

R M ZR-G 1 FLUR 384 20 5 WA AT DL — T
BOTAS R AL AT CRITIC 174 A A T
DA [ 225 FECHS A 110 125 A AR G | b e A
B R B o A O SR B - Rl
MmN AR AR, T2 2 MO EA &R
AT IR

1) BAlbrfEdl . B STRHE b AT AR AL AL B
MBS G IR AT OB X T AN PE BT 845, B 1Y
HWEITEAR, BT A X

P, FAE [ RSB AR  WJE B AL 1Yy

X —min(xij)

2 = ’i:1’2’3’...3m;j:1,2’3’...’n

! max(x;) —min(x;)

(D
A e R AR UG RE AAL B

i
L max (x;) —x;
¥ max(x;) —min(x;)

d=1,23,--m;j=12.3n

(2)
BEFREAIENE Z = (z,),,,. SO, 7E3E
AR 5 800z, (RS MRS
JASEBRAGAIR /AN, HI 0 Ky 6 R A
ST (8, A5 /M min x, PR AC B ma v, 0043 51 £¢
FREAAE AR 1 00 N T REHRAE .
D) BT, B 5, A6 e e e 56 1 7
b, U ARAES (3) I — LR 4
A BRI 13 L

e, =—kY zIn(z;),j=1,23,+,n (3)
i=1
HA k=1/In m,0se;<1,z; =0 Hﬁ,%ﬂfﬁz;ln 2 =0,
ENEF R =1 - e WA, RIEX (1) BiE
AL .
wj = g]/z gj’.j = 1’273"“’n (4)
j=1

3) CRITIC WAL, 5, M= (5) I R El
DRIRF R AR 22 | X R B S bR AR S A TS AR

/z (2 _‘;’ij)z
O-j = Wo (5)

HK RS bR 2Z 18] B A 56 R B0k RoR 8 R
AR, 15 B A 56 R BUERE
e ARIELL N AT TRFERREY CRITIC AL .
cjzo-j-Z(l—rjk), (6)
4) LA TRAL, B AR A5 2 A AR o] R

w' =
L=

(7)

n
w; = (w, ,w,,-,w,) ", HO<w <1, D w; = 15 M
i=1

CRITIC 75 2| (ALE 1) 5 0w’ = (w0, -+

w' )
Hosw/ <1, Y w =1, a8 55w w A E

FH, A AR ) e I ARy
W, =aw; +Bw’ (8)

a B a=0,820 Ha+B=1,
2.1.2 EDAS JEMr s

EDAS AN J5 02 8 F T 246 b5 DL 3R 1] 8 1) 25
BN L A 2015 AR R I, KT IE S IR
T AR FR 22 1] B R AR R IE B STk, AR A
BT RIS FEEE | T RENS A R T BR 48 A5 22 1R
R A s s =y AN G S R IR | B U R (1 1414
TG b S R 22 46 b 22 D] 1 A B AR R 25 5 AR Ak #
B [T iR T DA A o e e, Ak T )
B A =

FH LR ZVEAL 771, EDAS X AR X I 25 9 [ A
AT LAY 3 S A A i DX 45 SR 19 5 i) | i 4% $i
TR VU 5 SR 2 LA RN E B 1 5 LK EDAS D7k B
A7 B ) R P ALE VR R S R RS R T R
PR Z (B 25 571, ]CREFE 40 & A AEPEAN vh i A
F s BRIZ AN 1205 16 AR 2 AR 45 7K SF by 1 fig
i, HA PR DR S5 T e 22 0% R T R 4 £ R 45
T ER | M rhe > T atlmg g ks
T AIPREE G 2 18] (14 b 2 R, A SCREFE EDAS 1
RPN D, T TR RAL AT

1) THEA T 2 T T A T i -2 (E AR 273
fift AV ARYEFEAR ARG AS TR, v] LA S 45 7 R 5
Hf 04 1F 7] 85 25 ( PDA ) 4 4 RS2 ) S (NDA)
ZiE]

WS j bR R
max (0, (z;, —AV,))

PDA, = (9)
i AV,
max(0,(AV. -z.))
NDA, = e (10)
i AV,
USSR j AR bR AT
max(0,(AV. -z.))
PDA, = L (11)
i AV,
0,(z, - AV,
NDA, =™ % D) (12)

2) MR G B TR i A £ J5 22 () PDA I
NDA AL FISP, FISN,

SP, = Y W, PDA,, (13)
j=1



08 RHRERBSIR

%06 &

SN, = 2; W, NDA, (14)

3) WA 1577 % 0 T 160 R RE 25 SP. 1 5 4]
PITRLRE B SN 5B L AR B 145 30— b B
{0 DL AT BRI

NSP.=4——E§l—47 (15)
" max,(SP;)’
NSN.=1—444§NL4*O (16)
‘ max, (SN, )
HLAENSP, FINSN, B 2 e 2 PP 45 2R AS,
AS, = (NSP, + NSN,) /2, (17)

FRYE e 2P 25 S AS W 4835 T R aE AT HENY 7
g Y SRR T %
2.1.3 R Z W

LN a5 R SL I, 3 — 2 5] AF5hrbEfs
& bR w EE FNTE bR DTk EE XS bR A T2 W A A
PLZRA FIRHE bxt A 0 4 BR300 h

Q_=44§£%L7
J

Hor AR BRI R BE Q, KR 8 b5 % Jr 238 B i H AR r
MR B SE I, 6 B i S, 2 715 8 e 114 D 1] 1 380 5
FERE,S, =1 -z, F6 bR DURREE MU S AZ A8 R % PPN
SEIL O TURRER BE 1T 4 AR A U T SRR R [R 48 bR
XPBFFERT G TTRRFE L , M, = W,
2.2 M IERRIERL

F T VAT AR B DL _E Tl Al 2% 6 B8 g
77, s BEVEBUA 18 AR An X T RAE P, &%
IR ERAABIHT RE 1IN A A FR A SR 1B 2
B (RO AR AR R ) AR 28 L 2 B4 s LA S A
BELL b Tl Aol A8 R A, e [ A 2 i VA AR LA |
Tl Ak BT RE I PEM R PRI R

ASORFRALLL L Tl Al 2 818 g 0 EHE
LA IR A RE ) Skt AET R % Ak Be T AN
RO BUR A RE J1 . Ho, 2@ A10F BT IR A
FE TR A 1A b 7E 28 (LB 3 TH B AR BE B AR A
RV Al 2 0 8 B e ) 1Y B BRI 2 — | 24
AR A SR SRt )T AR b i ) R A
Al 2t BIHT BUR B A0 SEBR M E I 8 b, 2 5
M Tl Al 2R BT RO A B 4 T St B
BRI FHBE 7 2 A e 4l A 1) FH & 6 BT SR 7 T
IRE 1 BTG bR, 2 Al 75 4 €000 397 45 A | 1 5 i
JIFVTAL & 07 1) ) B BAR TG 2 —  E AT bRk
Bk, EER . RGPk AT AT S ] Lk R
B R E MU B Tl Ak S R T e ) AR

(18)

FRANR , FF XS UK I8 201 7 A R 1
2.2.1 HEAGHTRIREAGE

R Al ] P9 AR SETIE 2 ) AR 2 %) i e A 4
B AR | 45 A Bt 0 T A5 A a] I K R&D
A& 4amt 5 R&D &2l eIt 2%
PRI AR 4 2R I A A B R AL T
PEBEAME AR T AW 28 9% 57 H 6 AR nAE Ry i e
SOBIE IR B ARE I G bR, £ 38 br R UL
iR

1)R&D A AT A4 i, f84m A Eon
JEamf A B TAE R AT 20 A BB B, 3
ST A R L B AL A D BF % 1% 3h b i B,
TAEEHE S 1 1 BIFE AR

2)R&D 2% 3, B VLA R DL B Talk 4l
EETRIT R&D it W ) 38 A R Bl LA L
BELL 1 Tl Al X BB B8 Y 3 00 AR 2 1 1) B
FEHR

3BT RGN BRSO TR
TR bR 2 B T VLA R DL 1 Tl Al X
G W DA W A O £ U il S [ BAUE (= A

4)FAR M 25 2 S BN A RS LA | Tl
AV AT B AR B 1 e A 14 B S S AR B
TEAE AL LA b Tl Al X 8 A el s i) B IR R 2, 2
NAOELE 7

5) M AR HAGEL, kBRI EUE S —
RN % e R VA OO I AR G P S S h - & S T
R SR VA Ak 9 AF & B T AR KT BF &AL
PR 22 /AT LS il A AF e 386 AR B, 108 1 52 i)
Sl 1 F AR AT R S AAET RE T DL R T 58
I, R IE MRS

6) Bl HEEEAME AR T LM 28 2% 52 . Pl
R | 2R R 858 A B AR AT T Ak R T 6 A7 4 R 6
SR, XL RE S IR ALK 5 | HE I B AN
AT AT AR AT, S R i 4 b 194 552 B 5 O 4T 2
b Mk, AT £ B 4l 2 4R St R IR e
PR AR BN R BT A Y 5 G
A 3a 4 T, TR H#E R AR A & N &R A £ 41
B, PR S T ) B A
2.2.2 SEOOHRELRE

Y 2R QB B AR B Ak B9 K™ (), (A
AR AR A7 B SR ot 2 e A0 3 7 1 Y
TR AT b AR | 45 B % mT A R T ORI |
B B R B & R T A Rk
L RIVBC 4 DNFEFRE N 0 B 357 R AL BE F1 1)
TRARER, SRR RN R



%3 4H

RHEE S WA UL Tl A B BIBTRE I PN 5T 929

D)= ah B A . Rl A L _E Tl
Al A= 7= T B AR AR A B VT A RS LA
T A E e A A T B B O, 2 IR
[ BUFEAR

2) MBS, WA AU LA Tl Ak B 22 5%
7 HH R B — R YT PN Aol o A 7 2238 1 2l o ik
IR B 20 55 JSR b DR kG 3o BB S A A O A
bR, 2 IE [0 B RR

3) LA HAEE, AW R RO R —
b TR AR U] e ) B 5, T LR e Aol ) 618 RE
IR A RE ST, o AT LA Sz et H S AR F A2 4 540
FERE WL ) Hi 37 i A 22, U Al 64 158 BE 1
HUBR | JE1E [0 BUAE bR

4) AR LR, R AR A UL
Tl Al BT B, AN 4 5 B A i e Al
AP AR K F 8038 R R bR, 2 1E 1] R bR
2.2.3  ZREAHCRA I AE

ZREBIHTS Aol HAB A RS Sh AR HL, e X
PP L 1A O Al 5 B T A AR IR A R
W0 PRI, AR AR A DRI A R T Y 4 (5 )
BRI IHE AR R M, 45 G 8O Y T A5 AT 0
TP 4 PR K HE R i P CHE TR | T8 A 7= A |

A AR B 255 I 4 SRR D i i 2 (0 BT I
RAFHRE S0 GRS AR n i B UL AN T

1) Bk AR . ARRLA B Tl A% K HE
Al A A 7 28 Bl P HE ] Al S
FRE TP K S PR T A AR DL b Tl A
b2 Fi 2% €, B 7 2 J5 X K BRBE 1 15 Je s i, 2
U BILE (=3 78

2) AR . ORI MU LA Tl
Al AR AR I R P T A IR HEA S R R R
AT RAERY A G AR T LA M LA b Tl
Aialk 22 5 Ay ) o (8 B RT 2 A X ORI B35 SR
O, S YRR .

3) R e, fRAE e R AR R TC I
PEAT A ROR A 1 A b i S Tl A - ad A
7 B A R ) AL 4 A S R IR R A B IR
FY) AR TGRS IR R ) BR AR

4) R EmZE A IR, R L E
o AR 7 AR A R BT A MR
PAE Tl Aiolb 22 5 Rip sk (0 008 2 5 3 5 Je i in
HUR PSR AR U0, 2 1E R R AR

g b AERIA L b Tl A M ¢ 5 G158 BE 1
MR R, IR 1 FR,

F1 HEET A R &G HRE MR R

Tab.1 Evaluation index system for green innovation capabilities of industrial

enterprises above the designated size

Hin )2 —RI8HR /TN s FRbRER
R&D A GG 4xh 24t/ J7 N . TF i) 78
R&D &35 /4270 X1p IE [ 78
B i ~é'}:J [ar] JU Ll ﬂ
SRR (v T P RE /AL I
HAR S22 /ALt e NAGE?]
LA MR/ X5 1E ) 7l
BB AMNE AR T A i 2 3% /1t 3 [i) 7Y
UL LT Al 5 01 7 Jlli m/l\ﬁ*EHM{Mﬁ\ HALTE %6 uaL|
B HITMM TR & B imas A/ ATt X5 naggil
RENEY ATy i 7
OO () REVLI =  IEM
L B 5 3T X3 1 [
R W& R B T e NAGE?]
PR He =TT %3, SuAmEL|
s = HE el B TR N Wilh ﬂ;.:u
536 O AP AE S () RS HECER /AR K X33 191 [m]
R A/ T X33 9 iy 25
BRI 25 AR % gy T fig

3 SZAE AT

2010 AF 145 Z A HH it 2R 25 SO B d Bk
SE , I WL I 3R 12 28 K et e (K i

DAL Mgl 16 BT B Fsf 1) A7 2011 4K, FR T8 155 401 1)
RIS o3 B TCRE BRI, LA K 2 155 3 1) i v 28 4 [
il k& 22 B 2 A s, L, O T PP 45 2R
(AR R T AR SO | B3R 3 B RS 1] R 2019 4



100 RHRERBSIR

% 26 4

P I, AR SC AW VA4 BRASE DL b Tk Al Ay 481 36k B
2011—2019 4FEHE X &% (0 ) fig 1 7K 7 #4725
BRI R IR T (TG R 4 ) (Ch E 4
FHFESEY o RIS SCHR 4 P A 45 SR 7 3. 4 35 X
PEREIAE] (2020—2022 4E) DA M 2 J5 Wi VL4 FAE L)
Tk A Ml 2 AT A R AT R T, B BT 4
WIS X,

3.1 NENE

HRAE 2. 1.1 S A E T AR 2% 4
SR FTIARE > 3 et FEAU A WA 1k R )
B, AU AGE A1 CRITIC A 32 [R) A 1 2L
DA A AL A AR TR 2 AMACERE A R B4 0. 5,
AR B L5, g 2 Fon , i — 5 454
FEPR AL E 22 AT AT AL SR Qi 1 R,

R2 EHNENHESER

Tab.2 Measurementresults of indicator weights

— IR R /7 7 WA T CRITIC A ZHAHE
R&D A Gi¥r& 4 25/ 7 A 0.07 0.04 0.06
R&D &% /12t 0.07 0.05 0.06
/‘\‘ i I\ilﬁ AI 1 v . . .
S QU RE ) () B I K 23 s2 /ATt 0.08 0.04 0.06
AR E 2SR/t 0.08 0.14 0.11
VB HLAE /A 0.07 0.04 0.06
SIHESEAMEAR IS AR 28 2% 52 H /42T 0.07 0.05 0.06
B s B A /42T 0.07 0.05 0.06
ST R LR (x, ) FE S/ 1ot 0.08 0.05 0.06
LR H L/ T 0.06 0.04 0.05
R W R4 5 0.12 0.05 0.09
P K HE R TT 0.07 0.06 0.06
PSR/ AL RR ST )T 0.06 0.14 0.10
S5 G BT AR IR 1 ) i
I A R 0 7= e/ T 0.05 0.15 0.10
BRI 25 A R R % 0.07 0.09 0.08
0.16
0.14
0.12
R BUE A E
0.10
| © CRITICAL &
0.08 | sasmE

0.06

0.04

0.02

23 24 31 32 33 34

B1 R EERIL

Fig.1 Comparison ofindex weight differences

H1 ¢ 2 AR 1 AT, DR FEAR AL SR, I
BOEAL T, A %0k L FIEL («, ) FIAEE K,
CRITIC AXE H, FAR oo 22 2% 30 () R SHEL
it (g, EARIE )™ A A (s ) 3X 3 48R AR
R, Horp [ AR W 7= A e (v ) POAE K, TR i

JR BRI, PR 28 9 S (2, ) JE TR
JCHE (g, ) VAR R (2yy ) 3X 3 D HRARATIR
JEAH R o B R PR AT R AT LA
SRS AR LA B Tl Al % (o B8 E ) ) 22
EARAT: BRI 2 2% S0 (v, ) R HE



%3 4H

RHEE S WA UL Tl A B BIBTRE I PN 5T 101

(23,) ERE D F= A (s ), X EEFR AR A AN R
TAET 0.1, F H 5 HABFEAR A G AE A KK 2=
PR, BRIGZ AN AR WL FIEL (g ) | A W 25
BRI (xy,) FIAEERTF 0. 06, F B IX BEFE A5 X Wi
VLA LL Tl A Mk 28 (L A8 e 152 i 50K
PRIt , 07 12 B e A A K AR R KT, A e sk
FEE WA B LL Tl Mb 2% 88 e
3.2 ZEFMERSW

HRYEFE AR 2L A ACEE , I AR 38 1 SCH & 1 EDAS
VPN EAL 8 S ZPE N 45 3R A5 73 AS,, Nk 3 R,
AFEAFER PR 7 B9 sh 22 4k, a2 s,

®3 EMERRHEF

Tab.3  Evaluationresults and sorting

GRYy AS; Eildag
2011 0.10 9
2012 0.13 8
2013 0.29 6
2014 0.47 3
2015 0.45 4
2016 0.25 7
2017 0.44 5
2018 0.67 2
2019 0.86 1
0.9 0.86

SZENE S

0
2011 2012 2013 2014 2015 2016 2017 2018 2019
Fhr

B2 ZEEMEIEHE

Fig.2 Changes incomprehensive evaluation scores

26 3 A 2 A1 W vT A LR LA 1 Tl Al
2019 4FELRAANHTRE J1 85,2011 AFLREA1HT AE ) Bt
fik. 2013—2017 4F [i] &% 4 A 37 BE 1 255 7K F th 3
TR S, 2013—2017 4E M & AHfE &S
I IR B AR 2 2016 4, PEM S5 5 0. 25, 41
BHRE N 5 G A B AR 2 2014 4R PPN 45
H0.47 /122 0.22, FHULSRNEH FEAT
24— R A PR R R R A R BE 4 9%

T E 2016 A1 2017 42 9% 3 H R IR >
5 A A0 A B S S A g5 /D, BRI A 1) BB RN £
] BE B MALE IR, 32 B 520 | e 2T 45 2%
T, 9 TR ARG BRI Y 7 A
MAERFEET 0.1 HHEHs [ ,2016 4FH1 2017 4F
X2 MRS LT BT R T BRI Y 2R A
FIFH |, 2016 4E 1 2017 4F A9 F) FH 2 R B A%, 4t 40
BHT R A FHRE 7 A, PR 30T 40 ok i) ) 45
Jo 1M 2014 12015 4EAE DL E4eHs BRI R LT,
W T B Y 4, HE 4 T, WA, 7E 2016—
2017 4F  BUR TR LA _E Tolk Al 9 PR35 AR 47 Fne]
FREL I B SRZW 8 5, 41 B0 St T P A% Y PR B
PRI, X TR AL $ A B 22 119 5 U5 FTORS ) ok T
LR N EOBZ Sy AR I s e SR BN 1] R N )
I ARZ AT = {8 AR T 5% L B K™,
GHAERZ R TE X AR BV MR DL 1 T
b Al 2 8 B E ) KRR, TR 2018 A
[ o £, JFR TR 25 1) 245 8 R I VLA I A% 4 i 3 ol
BUE SR THAT B 4] (2018—2022) ) U4 M Wi VLA
il 7 M 2R BB A B T — R FBOR AT SRR,
KT e EAH RN FEF AR M &5
UG T —E MR [R] s 4t 1 H X 40 A 2R
H AL AR FHBE T, DR AR 2018—2019 4FE#T VT4 AL
BELL b Tl Al 23 5 68T e 1 7K A AR [ 7
3.3 ERETFSH

J T 2B WA AR L Tl Al &k
BIHTRE I $E T+ 0 B i IR, AR SCREEAN 6 A i A7 B
5 B2 AT, B B2 A K 1 i A % & €20 1) 37 174 BEL A 35K
R

WA B A A ACA B (18) 1535
2011—2019 4F#T VLA B UL | Tl A ol 2% 56 8
RE T BERT A S BRRGRE . 456 3.2 T X 2R 501
Wl T o0 T LA SR 2, 0 T S50 2 R P 2 8L
WA WA LL | Tl A ¢ (B8 RE 1 5L Bk sh s
TR A FEAE R AR S AR AN 18] 432 2011—2012
4E 2013—2017 4F 2018—2019 4F 3 AN a] B, 4351
X3 3 A~ (] B rPol A R DL L Tl Ak 2Rt 1)
BRE S AR A T2 W, I TR 1k B B R R X
3 AN ) B A A AR AR nisl 3 4 5 R
3.3.1 2011—2012 4EEEAGH T2 W

H & 3 A, 2011—2012 4E | 5% 00 V148 HL R
PLE Tl Ak s e e /KT 2R R -
BRBGEZ T (xyy) AR I FIEL (2, ) LT
RIEY Pt (xy ) 03X 2 AF4 [ b & R #R Ab
TA KRR R T, 55 80 1 A BT AR AR K



102 RHRERBSIR

%06 &

R 35, 2R BOR PR ANZS SR, 4 [ i 3l & e i
B3/18 7 N T 1) L 1 IR B o A e e e <l
i, HK, X 2 AR IEAL T 2008 4EZBFfEALIG K 2 1Y
KA I B Tolk Al K 2 AL Ge il vl , FH
Al ) AR R SR E AL, WA I L Tl
Al A I A e BT A R 1 ) B, HE S B R el
AN BB AR, 15 Y a3 b
FHEE A A T L AS 1 PR L2 58158 8 0 7K
A

E3 2011—2012 FERREFISHE
Fig.3 Diagnosticdiagram of obstacle factors from 2011 to 2012

3.3.2 2013—2017 4FEEEfGH T2 W

H & 4 Bl 50, 2013—2017 4, 5% 0 #7148 HL R
DO R & S R e i A b S U o R A vS )
HRBGEAR S (x,) AL FEL (x,,) JE
SHECRE (o0 ) R P B (g ) o G560 3.2 BB5T
(0T, 12 TR] B HL VT4 IR LA | Tl Ak & (5
BB RE Kl sh . 7E285d 2011 H12012 4R 1Y
U J5, 2013 4FFl 2014 4F #7148 MRS L b Tl
v #R A3 B 4 4 kR, i Z 2014 4 OE 4k F
“HTRTWUE ZAE  TEBUAR S TR R EGE T LK
SR QTR Bz B L, X P AR 2 AT IR
TELRO R e M. T 2015 4E52 B3 sh M fa ML Y 52
i), ANACHTIT A, 4 [ 22 5 AR 252 ), £ b 1 i 5
RUPRIEE , 2 (0 B8 T JR A R A AR SR ) FH 45
Jy T BREIR | AR el Ak B R S B e AR R
Al B 7 K R I FE b, A2 B fE LAY T EE RS
2016 4 6 H, T A5 & & ( Tk &% 5 % J& # &1
(2016—2020 4F) ) QR Tl Ais ol & 05 AU 1 X
TG TR Z2HCT Y A b AT ThT I 2 A M, 2% (2,6
BT AR AR AT B I, Nz 2015 4R B FRLk
i), VT AR R LA b Tl Ak BB e 7 B T
B, 2017 4, T E P i R, SR8 R SR A 4
45 AV AT HE R , W7 7T BB L Talb il 4

CRH 1S B BOR S, AW HETE, B AR
TR 3, Tl Aol 75 4 00 R A L 458 0 T B R
JEAR TS B, A AR BT A B BB, T
PURE LA b Tl 2 (5 60 37 BE 7 /K F- A1 EE 2015 4F A
2016 44 Fir i , (05 22 192 VR A LA 2% (0 BT
A 2, RN ] BOh A3 3 I A B

4 2013—2017 FEREFISUE
Fig.4  Diagnosticdiagram of obstacle factors from 2013 to 2017

3.3.3 2018—2019 4FREfitH LWt

H & 5 T, 2018—2019 4F | 52 Wi i V1,45 HLA
PLE Tl Ak s e /KT LR R 7
BRBGER T (xyy) JEHER (xyy) (EARE
YirE i (ay) o SZATES A, R R MGG 4
P — A5 — AR L FIEL (x,, ) B R
52 M AR H 0 B T T8 R DL Tk Al 77
SREAH U ALRE ) FAR R THRTE, T REE R
() PRI HERS | 2 (0 B BT 2 A il 1 M 2 U G iy b 25
Z %, e A HT AR R BE B ol b A5 B F AL
WA BB L L Tl Ak 7 S R A R T BB &
FFFATAL T & J 3, DR ot 4 e B0 7 i SR R
R SHE R (a0, ) ERIE W7 A i (g ) FR AR
(18 T 5 ) 326 7 AR 5

X3 0.14 X,

0.12

X33 0.10
0.08 13

5 2018—2019 FERETFISHE
Fig.5 Diagnosticdiagram of obstacle factors from 2018 to 2019



%3 4H

RHEE S WA UL Tl A B BIBTRE I PN 5T 103

ZE R WA B B Tk A b & 6o B
B JT HARTE 2011—2019 4FE AR F B 52 2 A [7] H -+
(RS (AR DG, 38 LA S22 B e (e A 3 e 4%
ARSI MER AR R A FHRE T 52 , JUHFEE
“Hp RN A BRI HARER Y T REIHRIE S
) 1V S N o AR LA L) 1BE S =D O = S R el 2
SR AR T, A2 PR T TH B IE AR 5 RRIHE
3.4 TS BT

AR LL EXF 2011—2019 4E# /L4 MR DL | T
b Ak 2R BTETRE T3 B RN S BT, 1235 43 % 92 1 1
[ FILRE N 2 JE Wi A BUSE LA Tk Al & 6 B &
JERE BLEAT T BT, AT

2020 4 FRRAE R B A, 2 E AT A R
Z R EE N, RS A LA E Tl Al 20
BT R SR AE I — 452 B — s B, (HAE R+ =
MIISCE ZAF, BT 245 WA UL DL Tolk sl
FESR AT AT FLSE T ml, R Afe 1 5
2019 AEAHILA 2 RRAEML, BT 32 345 T A5
fsZm DL AN A2 R B V2 Al AE AR B2
F 5 TN 28 55 8004 K MR BEARG, PRt/ 22 4l A0 B2 5 9
B WA R L E T Al Al 22 850 1) 1] P Tl
Yy, R0 0 5 Gy (R A3 R B B e o B
T2 T R R TSR B ) A = Dt T R 4 T
HEsf 2 AR D | R TE 2 5 R W HE i S 4 A 2
A Frse iz " ARSI 2020 4F
WA R LA 1 Tl A b 7 2 (e 3 SR ) FH R
TSR, SRR, 2020 4F #7714
DL B Tl Ak gt BFr e 7 S b < 2 89— 48
X PAERAS

2021 4F R ESATIAEA PR i T IR R
T8 W LA Hl s 1T AR S TR e, 46
E 2019 4FH1 2020 4F, Tl 34 in{E 2 A 6e J1 | A8
R ST R B4R T, Iz (i N R BUR G
TR ST il 4 o (A ATRRRANE B i SR 28 T AR 2R 114 S it
T ULY SRR (R, B 1 VAR Tolk Al 2% 5 4]
R R DA AR Je ] 2021—2022 AR VT4 LR
DL b Tl Al AR SR 0 BI5HT & JR 45 O TR T 4f A W4
F, SRR LA 4, 2022 4F 12 7, 2
BTG B, Wl Rl e B -7 %k
B E T &b 77 AE vty B TE 2022 4ER T BT
Za, 2 E Tl A & BRI, In R ) 4, Wi i
A4 Tl Al 52 R AR A R R B PR ANTE 7 PRI
T Z 5, B A B8 S5 AW i 4f < W™ B bs
(AN AE BE W48 MRS L B Tl A B R i (o
BT, Hag e AlHne oA Brig &, IF BXFFIEER

SV EORA IS, TR 2k @R R A
RETTHF S INE AL

4 HbHET

iz AL CRITIC 2414 WAUFT EDAS PEAN J7 ik
DAV BB DL b Tl Aol 28 6 0058 E 11, 9h1m)
BT IR KT BRI L4 A8 fig g il 29 [
2,15 2020 4 K& 2 5 Wi A BB DL B Tl Ak 4%
EARHT & g B HE T B0 AE 0, S A
WF5E 458 ,

1) WEEAASR ,2011—2019 4EHTTTA4 ML 1
Tl Al & £ A1) 3 BE 0 A S B 1 T e (B AE
2013—2017 4F[E) H B0 T ik sl TR, R R R 22
2016—2017 AF[H] #7148 ARASE DL b Tl A b 17 I 45
KIBCR )25 ) TEBOR i 28 2 S (]
TRIE LA FI RS R bR T TR AARNE . BT
ZRNBOR A% 9T 45 07 0 SRR WA DL Tl
Al & € A8 5E 1 /K- 7E 2018 4F JF 4R 4% K [0 7,
2019 AETFAN 25 SR HE 44 R B 55 — . A L AR
2018 4FEFF IR MG I C BH E IR 4 A B ek
TR R BUAS T — 8 AL, FE 2k B A8 R 1 e 1k
FUFFH 7 8 AR IS T 3K

2)2011—2019 L5 A 1A 45 5 s £ R ol v
SRS R R BUR R W 7 A | AR R Y
ZEA R FH 2 B M VA8 RS DL Tolb Ak 2R (0]
HRE I AR bR, [, 7R BE o pr e, i
TLAR B LA L Tl Al 2 6 8155 B g B M = 22
B BGE 2 B S AR R R SRR
IR ERE G RIS b EOR s
G IRAANI TR 140,

3) AE TS A W7 B LB Tk Al
HARTE 2020 4F 52 SN2 wp o 152, oAk 61 37 26
AR AESE Sk U, 5 Z /iAH LI A 2 B
WKW, HR B A =, S RA
Fr Gzt , A i Il Fr ik s i R R, R
FEWITAA I DL Tk A b 25 52 3] J B2 15 o ks
28 TWILHI A — H DR BUR A KA Al K
IR« 5 BE T, oAk (BT A AN Wt ]
I BVACRUE,2020 4F 2 AWV AU DL L Tolk 4
= SR N -DAE S M Wby <E -8

BT LI ES5E A SCE R LL | Tl Al 2%
CAIHTRE T $E T AR

1) B LL B Tk Al B KAl & 48 A, TF & A
AT G IR BRI e i BRI T2 AR A 7
Tt B A RIS AE . HEATAE S I M SR AL



104

PHREES K

%06 &

AU, A IR 0 A R AR DG 7=l T e A —7
H—HM I 2% o B A A b

2) X TFEAEG RSB LL E Tk A, 7R3
2R S B U, Aalb NS4 BT UK - 1
SRk O AHT R, EARE T 7 5 SR Wil B F B 4%
GEI5 1) WA T ) FUSCREE AR TT 1), 195 1 B R
PEFIHTXBS RE 1 , 24 T I 28 T BUOR BRI )™ A AR5
Wi FiF , REAR T4 ML X

3) TR S RTAR ML 0T A TR MR LA T
Aol AT R A R B A i R 23 B A T
AR SEIAE P R R DA NG IR A A SR T A5 B
Bor AR i i Al 2R (UBIHTRE T

ABEFER A T TR Tolb Al iy 2 81
BRESIPFO AR R LI LA S B AL Tl A
2R ERIHTRE IO AT TR R R IR T
XPERF AR B, BAMFAE— 2R . HE, T
PR EE , 200 TR T PR SR Il
LREBIHTRE ST AN Z A5 AR , NI AR 5 25 i T 52
SAEAER LiE— PSR U, ez XA S A A
M BIARSERTFE , JEHR AR W VLA o 4l = 2 07 19 o
ANBUARD PRI S ET 50 8 2 AR S 4 2 X A
ML R RE T BIWTFE 5 B, B2 R AN TR 4 )
ZEPARASE L b Tl A Ml 2 8 8138 BE 7 A ) X 1L,
PRI ST TR 22 ik — 2L S8 38 R ) 734

SE MK

(1] fipset, RBUER. ol 2t 0@ 37 5 e ] 104 e < i 2 e
o [J]. EHEHH S ,2021,37(1) 128 - 149.
XIE X M,ZHU Q W. How to solve the problem of ‘ harmonious co-
existence’ in the practice of corporate green innovation? [J].
Management World,2021,37(1) :128 - 149.

[2] Wk, Ak Bl FEE R AR eI M K UE[T].
HHISAAR ,2016,13(8) 11215 - 1222.
CAO H,SHI B F,ZHAO K. Evaluation and empirical evidence of
provincial green innovation capacity in China[ J]. Chinese Journal
of Management,2016,13(8) 1215 — 1222.

(3] . SRE T s G RIHT Re S P iR An R R i 2 ()] #t
HAEAFSE,2019,39(19) :90 - 97.
CHEN H. Construction of green innovation capacity evaluation in-
dicator system for resource-based cities[ J]. Science and Technolo-
gy Management Research,2019,39(19) .90 -97.

(4] PRG35 SCEE. e bR E AR T I Bf 23 B BE X DX St (201
HRE FT B - FE T3 1] KON 55 T TR RO R AR [ 7).
B kL 5% 2021 ,38(24) 58 - 66.
SUN Z Q,NIE W Y. The impact of fiscal information transparency
on regional green innovation capacity under the carbon neutral
goal : Based on the dual perspective of spatial spillover effect and

threshold effect[ J]. Science & Technology Progress and Policy,

[10]

[11]

[12]

[13]

[14]

2021,38(24) :58 - 66.

R AR o ] R ) S T ) M 5 R B (B T ST
FeHRShRZ BT[] R ,2018,30(4) :59 - 69.

HOU J,CHEN H. Research on the performance and driving factors
of green transformation of technological innovation in China’ s high
patent intensive manufacturing industry[ J ]. Management Review,
2018,30(4) :59 - 69.

LUO Q L,MIAO C L,SUN L Y, et al. Efficiency evaluation of
green technology innovation of China’ s strategic emerging indus-
tries; An empirical analysis based on malmquist-data envelopment
analysis index[ ] ]. Journal of Cleaner Production,2019,238(C) :
117782.

LI D,ZENG T. Are China’ s intensive pollution industries green-
ing? An analysis based on green innovation efficiency[ J]. Journal
of Cleaner Production,2020,259 ;120901 —120901.

Hregeh  BUR. BT o0l U A TR 3 £l 2% (BT ik
TV AR R SCIERTSE[ )] 3B % 58 B, 2017,26 (4) : 124 -
131.

XU J Z, GUAN ]. Evaluation model and empirical research on
green innovation capability of manufacturing enterprises based on
binary semantic combination empowerment [ J ]. Operations Re-
search and Management Science,2017,26(4) :124 —131.
FHELH6, PRI . BT AR 93 2 1 3 Al 2 e B AR B B g
TIEMARFE[T]. B BEE ,2020,32(2) ;102 - 114.

TIAN H N,SUN Q Q. Research on the evaluation of green technol-
ogy innovation capability of automobile manufacturing enterprises
based on cloud modeling[ J ]. Management Review,2020,32(2) .
102 - 114.

EREHT, EAEM, . RTINS A R s
BUHTHE T A FZ R B T3 Mk FDI AL A B9 SSER T[T ].
o ACRHY ,2014(3) 1153 - 166.

BI K X,WANG Y H,YANG Z J. The impact of innovative resource
Inputs on green innovation capability of green innovation system:
An empirical study based on the perspective of FDI inflows in man-
ufacturing industry[ J]. China Soft Science,2014(3) :153 - 166.
ZEANHR, XUFRE , 14 AR 9 ARl % (A B R BB R T AR
WEREPEA LT ). ML 225 ,2010(6) 1 -3,

LIJ Z,LIU Y N,XIAO Y Z. Fuzzy comprehensive evaluation of
green technology innovation capability of pulp and paper enterpri-
ses[ J]. China Forestry Economy,2010(6) ;1 -3.

TSENG M L, WANG R, CHIU A, et al. Improving performance of
green innovation practices under uncertainty[ J]. Journal of Cleaner
Production, 2013, (40) .71 —82.

Rakeh PN, FABEE. ZETRIAL TOPSIS-PSO-ELM HY il fix
ZOBIHTRE T B R S SHERT Y ()], 2 %5 5 I, 2020,
29(1) :131 -140.

XU J Z,SUN Y, SUN X G. Evaluation model and empirical re-
search on green innovation capability of manufacturing enterprises
based on entropy weight TOPSIS-PSO-ELM [ J |. Operations Re-
search and Management Science,2020,29(1) ;131 —140.
CHUNG Y H,FARE R,SGROSSKOPF. Productivity and undesira-
ble outputs: A directional distance function approach[ J]. Journal

of Environmental Management,1997,51(3) :229 -240.



%3 4H

RHEE S WA UL Tl A B BIBTRE I PN 5T

105

[15]

[16]

[17]

[18]

[20]

[21

[

[22]

[24]

TONE K. A slacks-based measure of efficiency in data envelopment
analysis[ J]. European Journal of Operational Research,2001,130
(3) :498 -509.

RICT, TR NE . BT IR R T DXl i) 8 b 2t B
HRETIVEHT : BET 30 AN H X HOHE (9 S e R 6 e A AT [T].
AR 255 ,2018 ,37(8) :86 —94.

ZHANG W Y, YU Q, YANG F X, et al. Evaluation of regional
green innovation capability of manufacturing industry under innova-
tion-driven strategy : A complex network modeling analysis based on
data from 30 regions[ J]. Journal of Industrial Technological Eco-
nomics,2018,37(8) :86 —94.

PRFAZE . B AR = Ml ¢ 4, BT BB 7 V-4 15 A 1 2R i s K ) g
[J]. Geil505,2023,39(3) : 174 - 178.

CHEN S Y. Construction and measurement of evaluation indicator
system for green innovation capability of high-tech industries[ J].
Statistics & Decision,2023,39(3) :174 - 178.
AT PR, T O U B A X Tl R B A
AFFRE M [J]. Talk AR L5 ,2020,39(7) :152 - 160.
ZHAO S F,ZHAO X, CHEN X. Evaluation of regional industrial
green technology innovation capacity based on improved osculating
value method[ J . Journal of Industrial Technological Economics,
2020,39(7) :152 - 160.

XUt ZEA. JE T (B TOPSIS A5 A1 ) 25 b X Bl 5E 1 45
W [I]. BHEEE 5345,2014,31(22) :118 - 121.

LIU H,CAI W. Comprehensive evaluation of the strength of science
and education in various regions based on entropy TOPSIS model-
ing[ J]. Science & Technology Progress and Policy,2014,31(22) .
118 -121.

Mt , 250 = A ar, 5. JE T {1%5-TOPSIS 1 i i B8R 7
PR = AL LR B R T VAN DR ST [T ], BRECAT BB 5T, 2016,
36(10) :175 - 179.

CHEN W,LI C Y,YANG Z L,LI J Q. Research on the evaluation
of intellectual property protection capability of high-tech industries
based on entropy-TOPSIS approach [ J ]. Science and Technology
Management Research,2016,36(10) :175 -179.

DIAKOULAKI D, MAVROTAS G, PAPAYANNAKIS L. Determi-
ning objective weights in multiple criteria problems: The CRITIC
method [ J ]. Computers & Operations Research, 1995,22 (7).
763 -770.

S0 R AR YT AR B A v DU R SR AF 5 < 6 T CRITIC-
TRAL I 2 WA 1 Zh A 2 A BT [ 0] M ARE 3R, 2019,
41(3):103 -117.

WU Z,GUAN J,HE J. Empirical study on minimum wage standard
measurement ; Dynamic portfolio measurement based on CRITIC-
entropy weight method of objective empowerment[ J]. Modern Eco-
nomic Science,2019,41(3) ;103 -117.

MEHDI K G,EDMUNDAS K Z,LAYA O, et al. Multi-criteria in-
ventory classification using a new method of evaluation based on
distance from average solution ( EDAS) [ J]. Informatica, 2015,
26(3) :435 -451.

KARASAN, A, KAHRAMAN, C. A novel interval-valuedneutro-
sophic EDAS method ; Prioritization of the United Nations national

sustainable development goals [ J ]. Soft Computing, 2018, 22

[25]

[26]

[27]

[28]

[30]

[32]

4891 -4906.

PR IS O, s G ATETRE I Y R 295X HE-
EDAS Jrik[1]. GEil- 583 ,2023,39(3) 183 - 188.

PENG D H,DONG T T,ZHANG W H. A parsimonious HF-EDAS
approach for evaluating green innovation capability of enterprises
[ J]. Statistics & Decision,2023,39(3) ;183 —188.

FHEP R P E S BRI H ARG RE TP AFR[T].
I AHEI81,2017(3) :58 - 63.

WANG H Q,HOU Y. Research on the evaluation of technological
innovation capability of China’ s high-tech industries [ J]. Forum
on Science and Technology in China,2017(3) .58 - 63.

HOIE 0 SRR, 0 — i, AF. TolkAill 2 6 B R R B K 43
(358 AR AT [ J]. S5 83 ,2023,39(16) ;116 - 120.
CAO Z X,ZHANG X X,FAN Y P, et al. Measurement of green in-
novation efficiency of industrial enterprises and analysis of spatial
spillover effects[ J]. Statistics & Decision,2023,39(16) :116 —120.
XBEAE RTEE S, v [ 4 (0 B8 RE 1 Y I 25 43 S 5 I
SUPERFFEL ). R4 ,2017,14(10) ;1475 - 1483,

LIU Z S,SONG D Y,GONG Y Y. Research on the spatiotemporal
variation and convergent trends of China’s green innovation capa-
bility[ J ]. Chinese Journal of Management,2017,14(10) ;1475 -
1483.

sl ARALAE, BT . R ROR Tl g B AR A B R K
B RO [ ] R 509 ,2020,37(7) :59 - 68.
ZHANG F,REN S J, YIN X Q. Green technology innovation effi-
ciency of high-tech industries and its scale quality threshold effect
[J]. Science & Technology Progress and Policy,2020,37(7) :59 —68.
R, 2 A XU H AR T Ak Al € BT I B 1o 25 1
LR AT )] B 58,2023 ,25(2) : 11 -20.

CHEN Y Q,LI H J. Research on the structural evolution of green
innovation alliance network of steel enterprises under the ‘carbon-
neutrality” goals[ J ]. Science-Technology and Management,2023,
25(2):11 -20.

AR AR FRIE S P A A BT RE ST
WAL, Bt 59 ,2019,35(18) :84 - 88.

LI X, CAI Q. Statistical measurement and comparison of eco-inno-
vation capability of strategic emerging industries in China[ J]. Sta-
tistics & Decision,2019,35(18) :84 —88.

PRI, /N S T AR B AR A B 3 ol PR A AR e
TP BESEL T ] ERHE IR ,2014(12) 162 - 67.

XU JZ,QU X Y. Research on the evaluation of technological inno-
vation capacity of manufacturing environment based on the numeri-
cal change of indicators[ J]. Forum on Science and Technology in
China,2014(12) :62 - 67.

PleRE , WU , 25, B T sk i CRITIC- A H A IE T
BB HE S X IR BT Az PRI Db R 6 RE T 4347 - LU 8
BT BT 28 B A B4k, 2023 ,13(11) : 164 ~ 169.
YANG X K,TAN J Y, LI Y. Evaluation and analysis of carbon e-
mission reduction and synergistic development of regional economy
and ecological environment based on improved CRITIC-entropy
weight method combined weights: Taking Xinjiang as an example
[J]. Modern Industrial Economy and Informationization, 2023,

13(11):164 —169.



106 R EESIR % 26 &

[34] 22 B E LA w5 RS PEAL A 52 . 2% F ek CRITIC [35] M%7, dytok, B HOE. sh it g5Mfifb B8 71,2017

WAL A AL-TOPSIS AR [ J]. 42985 40k, 2022,33 (21) : WL BITIR L[] #TZ5F,2018(3) :32 - 35.

119 - 121. FU J Q,HUANG H L,MAO H Q. Energy transformation, structure
YI R L. Research on credit risk assessment of listed companies in optimization , quality improvement : Economic performance of Zhe-
China; Based on the improved CRITIC entropy portfolio empower- jiang province in 2017[ J]. Zhejiang Economy,2018(3) .32 - 35.
ment-TOPSIS model[ J ]. Undertaking&Investment,2022,33(21) . |: 2% ﬁ,’F . Vi :|
119 —121.

Research on the evaluation of green innovation capability of industrial
enterprises above designated size in Zhejiang province

YU Jiaxue, HAN Minghua
(Business School, Ningbo University, Ningbo 315211, China)

Abstract : Faced with increasingly prominent environmental problems and pressure for green transformation, the
green innovation development of manufacturing industry, as the foundation of a powerful country, is one of the most
important measures to promote the high-quality development of China’ s economy. Zhejiang province’ s manufactur-
ing industry is crucial to its economy and the province’s growth. As a demonstration area for China’ s high-quality
development and construction of common prosperity, and one of the most important parts of the Yangize River Delta
Economic Belt, Zhejiang province’ s manufacturing industry is the lifeblood of its economy and the foundation for
enriching the people. At the same time, the green development of the manufacturing industry is also the foundation
for strengthening the province. The green and high-quality development of Zhejiang’ s manufacturing industry is of
greal significance for building a new engine of China’s development. So, at this stage, how is the green innovation
ability of industrial enterprises above designated size in Zhejiang province? What specific constraints do they face in
specific green innovation practices? How can their green innovation ability be improved? In order to clarify these is-
sues, this article takes Zhejiang province as an example, using the entropy weight CRITIC-EDAS evaluation model
to comprehensively evaluate the green innovation ability of industrial enterprises above designated size in Zhejiang
province during the period from 2011 to 2019, so as to recognize their current situation and constraints of green in-
novation ability. Additionally, a predictive analysis is conducted on the green innovation development of industrial
enterprises above designated size in Zhejiang province during and after the COVID-19 pandemic. The research re-
sults show that during from 2011 to 2019, the expenditure on technological transformation, levels of waste gas emis-
sions, generation of solid waste, and the overall utilization rate of solid waste were pivotal factors constraining the
enhancement of green innovation capabilities among industrial enterprises above designated size in Zhejiang prov-
ince, among which the expenditure on technological transformation is the primary constraint factor. During the peri-
od from 2011 to 2019, the green innovation ability of industrial enterprises above designated size in Zhejiang prov-
ince exhibited an upward trend in general. However, due to the pressures related to green transformation and a lig-
uidity crisis, the green innovation ability of industrial enterprises above designated size in Zhejiang province experi-
enced fluctuations and declines during the period from 2013 to 2017. Since the COVID-19 pandemic in 2020,
while the green innovation development among industrial enterprises above designated size in Zhejiang province has
been impacted and hindered to some extent by the epidemic, under the combined influence of market conditions,
national policies and historical accumulation, it has demonstrated a steady upward trend as a whole. Based on the
results of the research, this study proposes strategies and recommendations to enhance the green innovation capabil-
ities of industrial enterprises above designated size in Zhejiang province from aspects such as technological research
and development as well as management level, aiming to offer guidance and insights for the green transformation
and development of manufacturing industry in Zhejiang province and other regions.

Keywords : industrial enterprises above designated size; green innovation ability; entropy weight CRITIC-EDAS
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