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Abstract

The Twenty Major reports pointed out that high-quality development is one of the essential re-
quirements of Chinese modernization. We should adhere to innovative, coordinated and green de-
velopment, implement the strategy of innovation-driven development, promote coordinated eco-
nomic and social development, and fight the battle against pollution. In this paper, Shanxi Province
is taken as an example to construct the evaluation index of the coupling coordination of economy,
environment and innovation. The entropy method is used to calculate the weight of each index in
Shanxi Province from 2010 to 2020. The relationship between the “ternary system” is analyzed by
combining the coupling coordination degree model, and the obstacle degree model is used to diag-
nose its influencing factors. The research results show that the innovation system of Shanxi Province
is on the rise and the growth rate is the fastest during 2010~2020. The economic and environmental
system is on the rise and then on the decline. The coupling coordination degree of the three systems
has changed from young dissonance in 2010 to primary coordination in 2020, and the coordination
development level needs to be improved. During the study period, the main obstacle factors of the
three systems were: the proportion of the secondary industry in GDP, the investment of industrial
pollution control and the total amount of securities trading. According to the results, this paper puts
forward the corresponding countermeasures from the aspects of optimizing the economic and in-
dustrial structure, improving the ability of ecological environment governance, improving the level
of innovation output, and promoting the coordinated development of “three-way system”, so as to
make contributions to promoting the coordinated development of Shanxi Province.
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T EORRIBEIRIL S, AP 7 CEHH, El T RERATTEAN, FEHNLst TE. Pk
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2. HEREGRA
2.1. HFFEBHHHEXWHR

20 el 30 FARE SN CEFFIERF I IR RIBR T FE A ), PN 21 e, TR EEE, ¥
TSR FCY R RIREE . FR5E. GBI )51 . Bradbury (1987) [11IA 56T ] HR 45 A I s 28 5 AN A 43 1]
BOA KEHERIT T, AHICT — R 5% 5 R (139 717 320 Hh 0 3 18 B0 R P X — 1) J R A SOk
BHTIRANTEFL . SEARRE(2021) [205%F 1L PG48 oA~ B2 () B 5 R 3 71 7 b 27 B 8 R FH 2 R A3 o Brdiidb AT 7
YA AT, PG & TP RR AR T A, TS5 (2022) [3)3E T ATERSE R BRI, XPhE 114
AN GHIR AR T SR R SUBUR TETAN, IR Dagum JEJ2 REUMT TR 2 R RIAEE 0 25 0, 45 SRR
IR B T e A A e s R T RO . AR, B AN FOR AR S B AR IR T R R G R4S . Tim
Freytag (2019) [4]WF 5t 1 A&7 A . Paula Filho (2020) [5]42 A SVA B R EEUN . AR 24141
HEZE, BURRAN RAOCKBCSIFE I, KA 220 2007 DU BUR 6 BAT Nt T & . R THEN
BRI T AR GBS I AL, 5K1E3£(2022) [6]17E XRS5 T 0BT 1 S B4k 1l 2 210 R ok A P A7 AR 1D 1) R
152 12 [ Y SRS I X AN [F) R 20 S YR R Tl PR 4 TR ST T e . 251#(2022) [7]BAFRE 116 A BEYE A
WA AR R, SRR S TR A PR Z MR R, OB SIS i R Rt E AR i
T, RAGERER AR, G L EE IR N RS TR, ERE. hE(2020) [8]4 B
TR IR TR AR T e R A3 F DEA BB EAT VRO, 0 s i DR 22 (50T Ase 1m0 U 40 A J B 41 AN i i A
SR IEASEEAR H M R R AFAEZE St o ) — 23 o BRI Tl i T R A2 AT T 9, 96 55°F/(2020) [9]
B [ BRI T BT A T AR, BRI AR IR IR R A F AR, A SR, Mmisk
TR DE AU T PR

2.2. &5 HEMEIFZERXARR
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DU R X 22 RN AR . S8 T IR AIGET 2 I DG R, Adebayo (2021) [12]5F M [EIFNS5% B T BE
BRI @5t HARBH . BHERCZ A EAERA . FEEEFI(2021) [13]55428 F R4 1 S /R BHR X i #£ 7
R U B 5 25 2 RIOR R, YONESRIZEOSE . &3 A RS 2RI 5T 5 2 5 K o
J& o XUAEBA(2021) [14 ] F 25 [HV R ST 7 FEAR TR o BR B3R AN 57 2 IR HI 5 RIEATRIF 7T, R IR BELHI X 457 s
JR R R R HAT R LR R AE o B K 22(2018) [15]50 4 B H 34 A TkAT I 16 4 bR 28 7 9 B Beadk
ITHRFL, RAMBERSH] . T3 TR SRS FATIE AR CIF w2 54, YONHBERHAT L AR B H
R . BV IC(2021) [16]3REXT 30 AN 4 10 A8 THARCECE R FH AR D SZ 77 AR B A B e B, BT
NNV EE R NG T R = A W R B e g E H

AR SRR I, MR PMRBAOR YL, XA, BB, AU R R HIMRR AT CARE
WoT, SHFAASRGNRE AT FEAEE, B8 = REITEIG IR A R, FRHlE
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3. WEHBRSHRREREEREAE
3.1. W IEIRE

AL T IVEE R IERISEPREDL, FERATE . REVEAIEHRE AT SRR, W =D fess
RG17][18][19][20], AMRRIE 1. H5%, KB RFEENETFREAKT KFFa. FNINE 5. Akt
RREACTFITTHIER 11 A Zedhbr, HEERGHAL T ENIABIE S7 . AESHBDKCP AR S =47
TR SR AR 2 o ARSI DR L P A8 AE R IR b SR B R e PR3 ) 0, 81l dn ok =
K, GUB RGBT QIR A GUE Al B =0 A AR bR . BRI E R 28 MEARALER “ =T0 R
g7 P HRARA R, XTILTEA 2010~2020 S BEAT AR & U LM R R 8, BE RIR T 2011~2021 4 1l
THRGHEE) (HIREF LSRRG AR (EEBHEE R BNG AR SIS RS 77 M.

Table 1. Evaluation index system of “Economy-Environment-Innovation” coupling and coordination in Shanxi Province

F 1. WWAE G5 - R - T BAMIEITMERE R

— R detr & =g o et B
Al: XA SBEH(HTT) +
A2: A\Y4 GDP(Jt) +
A3: X AR RE KR (%) +
Ad: [EE B HRR (L T) +
A5: F=k 5 GDP (%) +
A: &FF A6: =7k GDP LLH (%) +
AT: SBRF AR BT 00) +
A8: Ao i FH B A(Z D) +
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A10: 3R R SCRON (OE) *
11: HEH O RFALFEID) +

Bl: TR /KHERBCE(T )
B2: Tk AR HERE (1)
B3: — % V[ R R 37 LB B () )

B4: T A A S AL CF 7 K/ N) +
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B7: Tli5 G-I 158 AR B A (12.70) +
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C4: R&D £ RN (%) +
C5: BIEFHEALH(E ) +
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C7: LRIHERAE) +
C8: UEF#AT 5 (1L 7T) +
3.2. EHAE
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3.23. FERXRIEEERTE
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3.2.4. BAMRERME

o | PixPxF

- - ®)
VU&+@+%yﬂ

M =aP, + BP, +0P. )
D=~CxM (10)

FRARF, € HAT BB, QIS KRGMERE, “=J0RA” IR LR E ¢ &R AT L
R I CEPIW; D NEHF. BB, QI AR S R, PSS D EBK. M a1
BH, Py Ps Pov P NARERAHT. B BEISES MRS o B 0 NEFERE, ZUF. B,
BT LU PR P R R B IR AL, DRMRE R A 1/3 [21]. N T G R “=J0RS%” 1)
AR, FARE I REE SR 10 NEEH[20], W15 2 Fios.

Table 2. Classification of coupling degree and coordination degree

2. BEEMMEEFRXS
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4. ILFEBE AR ERSIES
4.1. WEER

s LR AR (D~7), THEHILTEE 2010~2020 255, B, QU = K RALH K EFRETEE
R ARG ~(10)THEA G ARG R, W 3 fis:

Table 3. Comprehensive development index and coordinated development of Economy-Environment-Innovation system in
Shanxi Province from 2010 to 2020

3. WWAE 2010~2020 SFA3F - MR - QIR G RA K RIEERERIMALRIER
SRRGES NERAGR AFHRALS LA e

F emmmmy pREEN REEEEs TORO pwoan  pEEo) 00 X

2010 0.282 0.114 0.092 0.883 0.147 0.360 T i
2011 0.407 0.152 0.164 0.898 0.217 0.441 Wil 2 1
2012 0.452 0.190 0.226 0.929 0.260 0.492 Wil 2
2013 0.514 0.503 0.267 0.959 0.385 0.608 WIZ A
2014 0.513 0.393 0.343 0.986 0.375 0.608 WIH A
2015 0.490 0.419 0.396 0.996 0.391 0.624 IR
2016 0.544 0.592 0.359 0.978 0.448 0.662 WIR A
2017 0.462 0.835 0.417 0.952 0.514 0.700 WIR A
2018 0.534 0.818 0.511 0.977 0.559 0.739 o PR
2019 0.534 0.806 0.600 0.985 0.582 0.757 HH 2 A
2020 0.529 0.801 0.767 0.984 0.629 0.787 2 A

BRGNS RERR 2215 T Ih7E4 2010~2020 E45F. FREEMATH =& AR R
2R, M= KARGEGERBEERECEMTTUEY, &5 RAEMMKEEE G TSN RS, &
KA SR IR AR ML T Bt s . BB R Gu ke bHIR R BcK, B i 0.092 731 0.767, 2010
I 1 6T AR R R e T RAVSHEANI, 1 PEALF R E X, X B B X AE R B KT
T AR T . 2016 E I FEARIHTRAR N FF, R&D &N G AR AR SRR K, X%
WL B G A NG BT R G K R SRR

W RGR KA R KT, WIS SRR E A LA 7 —ERiTt. 2010 210
PEAE GRS TSR — B B, PEREE IR PR RE L TR RSB ARG, A RGKER
UK. T )URBSK, STEFa e ihpi AR RME T KR 00, 8 =0T e %
2, EASTHEMEMIES T, WTAEEMIEAREET 4165 Jia, 2020 FHRME TR OEEE] 23.57%,
LSRR KA R ERT TS, S A SIS, R ARGRERE, (L
BN EER AR B L 72 e R A5 A e 5 TR IR 3 B T R JE AT AR - 2010 4R 2011 4R R EE R R,
GDP A7 i 34, ROyt Ly A ARy “ 1 =F” Bk, IAE ARSI TAE, KFRERLG. 11
POE AR B BRI R Pk, (RS E NG FIgE L. EREsr 278, fediimialy
BRI, ST R IR R A5 O, T2 2015 SR Esr R B HIL R, Frblix—mEsz
P AR 0 LU P 28 22 5 R R K B B TN B I A

MG FERE, ILPEE 2010~2020 FRE G FEAEARTE 0.8 LA, Jl@Id 3 2 v LKW 2 MR &P B

DOI: 10.12677/sd.2023.131027 247 CIESES 93


https://doi.org/10.12677/sd.2023.131027

£, R H

RNV = KRG AIE A LA YR, M. RIE=KAGME IR RN, Filitiak
JEIT =B 2010 SR AFERIBL 2011~2017 4E AR B, 2018~2020 KSR BL. 2010 4 1l 74
BATRERE, QKRG EREERBICTARF MG RGEFER RN . FEXP B T8I ™~
W RIS AN, SBURGEE AR &, LA — 2 B 21E R R Bo k0 5 il St 4L,
2011~2012 F=RKARGHBAEH s, (HRKEIFATM, L7aE R Tl &k b A 2L 1 Tikk
FER G A T, BRI T LB GIRT AR, (EIXIRAR & W B2 A L+ mT DL B
= RAGM B FPIROAERLT . 2013~2017 \LPEEFNHIZIR, = KRG H CR&90 100
P B=BrBoRREMBL 25 B QP RS EIERENEE, WRAKRERE S, BT RIFH
PRI, BTG Oy Y SRR T OB B0 FREE L BT R G R R R T ERSS .
4.2. FERERSH

FEXT TR 225 T8 QU AR & VRS R ITFC R BEAL L, SIBERSAG IR (23], IR =K
ARG ARIBEATR T, RIEPEGEAI A1), HEBIRIE AR, . QU A IR, 2t
Ty, EHHE AT =B RS T, K 4 PR
Table 4. Obstacle factors of Economy-Environment-Innovation coordination in Shanxi Province from 2010 to 2020
4. WWAH 2010~2020 SFE5F - 5 - BIFAX RIERE R

%k RS ERREA T W% AR T B RS ERREA T
FO g SR R SRR PR SRR PR R
¥ ¥ ER T KBS RS RS RS SEd

2010 A5 A6 All B7 B1 B2 C8 C7 C6
2011 A4 A6 Al0 B7 B2 B1 C8 C7 C6
2012 A4 A6 All B7 B1 B9 C8 C7 Co6
2013 A4 A6 A5 B9 B1 B2 C8 C7 C6
2014 A3 A5 A2 B7 B1 B2 C8 C7 Co6
2015 A5 A3 All B7 B1 B2 C7 C6 C8
2016 A5 A3 A2 B7 B6 B1 C8 C7 Cé
2017 A4 AS A3 B6 B9 B3 C8 C7 C6
2018 A4 AS A3 B7 B9 B6 C8 C3 C7
2019 A4 A5 A3 B7 B3 B9 C3 C7 C8
2020 A5 A4 A3 B7 B3 B4 C3 C2 Cl1

TEGUE 7T, HE ST I RRG R 1 MR s 1) 36 =k GDP HEEE(AS). X AR = i 3
KR (A3). [HEd =SB D(A4). 7/ 5 GDP b E BB E R Z, HIKRECN 9 Ik, ULHAF= k&5
XF I P R A PR R R BRI . LLPEE NAZARIR OB P g b, AR S =k fE, ik
FAlAT R, IR IFEZ K

A5 T H I B AG DR 1A . T ys i B 5 B S AU(BT) Tk /K HE & (B 1), BiBH T
V& FE VI HE ORI S5 060 AR 0 SR A T AR S A R R A 5 AR, M Fabr ki B v LLE L e 4
TEVS I BN 7 TR 75 0t ] DA RS G137 T BUAR YU i B I A SR R . 2017 F2 )5, Tl
JE K HERCER (B 1A Tl — S AR HE R (B2) B A& i 2k, ULHATE L VG4 R SR FR BRI S HEF 2
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TRz, BRRAEA TSR] THE T, v OB S H T RR AR ST T E R G
U T ARSI, FRAC T IR 5 G

BIHE 7 T H BUTUR R R E 2558 5 i U(C8) BRI BB BLE(CT). &R HiEE(C6), KR
HECR T XL P QT R A BRI . ILPE 2 BRG] Bl BHRBE TSR @B Gy, RIE
H G AR =R AE = e 715 H7BUR L TG 48 B R TR GG R AT BB R SR, sah Al AT E py o
T4 R R B B A AV, SR B HKF . JEER L P4 R&D NG RN, (554 FAH
FLIRAAE R 220, 2019 I FU R R EH A S 2 EMZE 4.34 NE S, TRIEBEECN 7397 144, &
4 1.78%, MR LA L Tl Ak Ak BRI 5 & E ELERN 0.28%. PR E KA ESCRIK, SERWHEG A
e HAILED, FARAIHT A

5. fiRG LSRN
5.1. fiR4Eie

ARICE ST W QU “ =0 RA” GAVENTERAMA R, FIRIREE . A PR A A
FLLTEZ 2010~2020 4F = KRG HRE MRS R, FERBREFEAL 4T T 4120 RGP ¢ RIS F T
ARG REI: H—, WRERERECEE, QUHBCNLTTE RENSE 3171, G6RERERE LT
IR, LR B B BCRFIIE S5 28 5 S O R AL A3 0 TR, A5 R ERERREUE 11 b R
JEARR E BB RAR, 25 BB EUR e LT G T RR ke, DRI 76 4 R AR R B =l 45 44y,
IR SR, (R mR R R E . SRR E RO R ML T s, Tolkis b 3 58 AR 540
Tl AKHEBCR . Tk = AR HE R =3 BT AR 0.5, R Tl R S5 058 R G0 R JE /KPR
BR, DER— S EARHERY, KRNI EDRA, SMAT . WhE. QIR R, B,
MHEA RS, M&WREZE BT, 2010 4F 0.360 ETFE] 2020 4F 0.787, SCHUERRE kR A2
R, Z9F. W, QU ESCEER B2, REWEMIERRIEER. £=, MNEEHRZIEE, F
Pl GDP H B X A5 KR RG AR, WLV 75 BRI M TEREE R R 77 T 1l PR /K
HEBRIIN R I RIG B R T /e OChE, e 2 BB R 2 Tl i Jeif B 58 B 4005 2010~2017 4EQI%T 7
TIPS DR AR FE AN, ) DA HE LD P R R AL AN T, 2018 4ETT 4R R&D A G WER WL H
U T 1 S AR AR S A NBOR T A BT R GE M BEAT IR 1, BEEA L 748 3T AR AN 2 S 28 HT R
J&, DRI P48 B NS BOC R R QIR R B BN I, BE R0 B NA, BREMRAL T EE, IEE KT
BEFRONHT AR, TR .

5.2. BUEREW

5.2.1. gl

BSLPLLPER LT m IR, B SO A GO SR R R R IR, EERAR AR g 7 b 5 )
AT o 2020 F 1LTPEE RN A E R T4 EHEA S 24 17, 8 1075.9 1276, ATUAE il £k Kk @ik
HRARFETHZSE, 2020 45— INME N 946.68 1470, diHiX A= SELLER 5.4%, AT —r=k
AR, T SO LA S — b BRI P 48 ] DURAE BUR K @i ss, FEE s —
POl R RS, RERNIA., BRI E: eGP sis A B a bl Ak kg . R4E LPEE
PR, LG Ca TG E SR Efifl, 2 5B R AR E [ i ST, A% “—EpoR” /I RiTH
E “ZIUHE” , ARG R RN, FEE AR B, BYRSEIR L
REJIBE, REEEOC TS Y B A, B AN, A TR, SRS LRI LK. FRR
RE W RBER A AL, (AT 1m0 i ™ il R R, AE MR e BB T R 7 AT B BBr . 28 —, 4E
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Kb e, R R BOR BERESETH™ it BN B BESE 5 ML T 5 SR FERE T o SR =, XITREM AR IL N
KRB, SELFRIARIE. WP E SR, AT BRI R AR, A ST & B S A
Mk dia, AT EHERIRACE, 70 EBR A B, @b PRt . Rl Rk ANE 2,
X i b (4 5 i T ARG S S B A T Rt T B, A5 JS 7 b 0 e S T R EL IR R R H A 14
S, BUIEA T4 L0 7Y SR

5.2.2. BAESHERTEED

Ll PE 48 TR A FE R AR S TR B B T T B Y5 5L, B0 CLRAETE RS 108, B I SRR it
FRAREREASCHERINE, REMHTESHEGRHE, EUEEESHBEENKARBRESFI, £
BHBRAELT IR, B—, EuBhEER, B RBUFESHETHE, & b
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