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Abstract; It is vital for China to investigate the coupling and coordination relationship between technological innovation and
ecological environment to accomplish its high-quality development strategy currently. In order to solve the question
mentioned above, this paper firstly elaborated the mechanism process of the coupling and coordination relationship between
technological innovation and the ecological environment. After that, the paper chose the Pearl River Delta region as the
study area. A comprehensive evaluation indicator system was constructed to evaluate the situation of technological innovation
and ecological environment in the Pearl River Delta region from 2007 to 2018. Subsequently, we quantitatively calculated
the coupling coordination level between technological innovation and ecological environment with the help of coupling
coordination degree model of physics. What' s more, the paper analyzed and discussed the spatiotemporal evolution
characteristics of their coupling coordination development situation in the Pearl River Delta region. Our findings are as
follows. Firstly, both the situation of technological innovation and ecological environment showed a gradual upgrade trend in
all cities of the Pearl River Delta from 2007 to 2018. More importantly, the coupling degree and the coupling coordination
degree between technological innovation and ecological environment also presented the positive characteristics that moved

from low level state to more advanced state. As for spatial distribution, the coupling coordination degree between
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technological innovation and ecological environment in the Pearl River Delta region showed a significantly spatial pattern
which descended from the core region to the periphery, meanwhile, Guangzhou, Shenzhen, Foshan and Dongguan such

developed cities are situated in the central area. In terms of coupling and coordinated types, although most cities’
technological innovative ability hindered the improvement of coupling coordination degree between technological innovation
and the ecological environment after 2007, the innovation ability of cities has been continuously captured with the ecological
environment which pushed the coupling coordination degree to reach the basic coordination or even advanced level as time
goes on. However, the development of Zhaoqing was slow compared with other cities, and it still belonged to the basic
imbalance-technological innovation hindered type during the study period. Therefore, under the guidance of regional high-
quality development strategy, we concluded several developmental strategies for the Pearl River Delta to implement the
coordinated and sustainable development of technological innovation and ecological environment, for example, improving
ecological innovation by increasing investment in innovation factors, controlling pollutant emissions and reasonably

maintaining ecological land.

Key Words: regional high-quality development; the Pearl River Delta region; scientific and technological innovation;

ecological environment; eco-innovation; coupling coordination degree model
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Fig.1 The theoretical mechanism of coupling relationship between technological innovation and ecological environment

KIS X A E B RS, 2019 42 H b ge 655 B B & T B8 S PRV Xk e BRI 022 ) v BR A 42 1
Vo s YRRV DX A A [T AR AT v AR B BV A S A T P B SR R — A b X A TR S it 21
BORBh & R R K T 2 R B A TR s 7 12 7R E A A IR EE B AR P RN A R A $R T e Ah Bk =
£ H XA A5 25 R AR B 120 Z 07 Bt T AR 140 25 S AR EaE 3 R M5 500 584k 13 K
SR R, RO AR IR S T7 , e a2 [ PR A O R R (EJRER = A X A A R
A SRICER L N PG A Tl Ak 3T A DL B A 7= A 3 A S RO T bR JE g B T RR
T Y IKRTE Y L) B M v Y SR B I 3 221 ph e mT L B = b R ST T A R T R R,
PETERFEE BH AN AR AR PREE 1) W e J AR T I 25 T DRk A, 2 oA [ BN 44 VS X i« wh Pl Z B
212 HdEkiR

2006 49 H 0 THEBMES R« =k —#b" R, SE = A 25 S BT 2, ) AR WA T (O RE A
RBUMETIEHE A F058 A TEORY) M F: B E0 N ECRIR R MRS IR R, N TIRFTER =M X &
AARFH R AHTRE 1 5 ARSI P A A B O R | PRI SR 8580 1 s [) 25 B 2007—2018 4F 5 (H 44 T Y 4t
THFRUER BT AR, SR B 22 S8 0 18 AR 40, L SR T 2007—2018 4E () RA G HHAELY AT (G it 4F
Sy (P EIR TG ALY DA A IR TG TR, W) AR S R R B A RS
22 fEPRIRR AT

BHE A 5 A SRR PR & B Z B 2 AR R, {5 % B A IF 58 6 THR bR i s B &0 % gk =
£ XS BRAE L, 42 B R SR | A TG B A AT AR AR SRR R e U N A R A 5 AR S 2 S
M HEAR (R 1) o SRR RS, FES NERBA G IR MWK Tr 1, 6 S sr4a s, BT
B IR EREA IE W s A S IR bR R G AR BTG Y IR IR P S R e B R AR R RS A X AR S IR
PR RE IR DX I T e A G g e Sl X P RGEFR bR IR R A A, T F R 16 TR A7 0 BR — A i X RHEE BT
5 SIEER A MR R R ACE TR
2.3 sk SR
231 FEbREAL SRR AR A

(1) BdEtrueie

3 2 X D A AT R B A R S (RS A A S RS G 25 ), R T T BRI 22 [ 8 22 S, (o g

http ; //www.ecologica.cn



15 1] HArE 45 Bk = R 0 5 4= S5 0 A VMR & R 5% 6385

FTEEA AT, DR L0 RV 832 %o i R A T T R W A b B
NAGEEL Zy= (X = X))/ (Xpe = X)) (D
AR Zy =X = X) /(X = X)) (2)
Kb, ae=1,23,.om i=1,23 ..k j=1,23 ... 0/ WFRENG HIXFFERR X, X SHIFERIEE
SO T M IX P AR PR RN ME; X, | 2, A5 o S #IXHS j 48 bR TC i G A Ab BT R AL B S
P 5 38 4 % BT A7 BUEHEA 7 1E ) i #% 0.0001 , e & bR EAL(E#BZE[ 0.0001 , 1.0001 ] 5 [l 1A 5 43 501l 45 2 BB A i
HESHERGEWERE X, (Y,

R1 HEUHEESREREITENIERER

Table 1 The comprehensive index system of technological innovation and ecological environment

— YRR AR R FehRJem

H bz ) X . &
BHELRIH B EER A R&D 43 f¢ot NGk, 0.2283
Technological innovation R&D %3715 GDP b % NAGEEE 7 0.0531
A TolkAk R&D 763 A 5 A NAREEEN 0.1689

BIRTHCR= BRI (iPIPN NAREEED 0.1872

LR R (iODIDN NAGER 7 0.1769

T AL B S A f¢.7t NALEEED 0.1856

AW W RIES ALK & v A F ) HE b 0.0189
Ecological environment NI Tl — A m il it v A UEEE 0.1097
NE TR O ) 2 ik v A kg 0.0165

N Tl A 2 4 7 v A pdLEE 0.0938

R DI EEREYEE R R % NAGEEE 7 0.0788

LR TE O A DEL RS % NAGEY 0.0894

WRAEAE TG 15 K Ab FR SR % NAGEER 7 0.0853

MK TR % NAGEE 7 0.0835

PN YNTES S iNiE m? NAREEED 0.0956

PO N % NAGEER 7 0.3285

(2) FEPRAE T

T ORIFEAE BB R R O S T UM RS ARIGCASL , R IR R (125 , KRG 25 IR AR (A0 20 S e R
B 5 2 LR, 0 B M AT 4535 43 0]+ 85 L B = b DX 2% T A RH B BB 255 5 F8 8 ( TT) FAE S 3R BE 25
FHREN) . BRGEWFTATEEIIN T[0,1] Z 8], L85 W0 5 BUEBOR , R WIX R BRI ZR G K R KT-
o 5 R AR B 2

HebRIA—fLAb T, Py =73 37, (3)

EGEEFSCETER E =—k 2 2 PP, (4)
K k= 1/In(m x k) , Ej HARFEHEHR j R .

VIS 45 T 0 2 5 AL D=1-E (5)

VA TR B W=D/ 3D, (6)

LTS AT, T1= W, x X, BN =
232 HiA UMRREBUR AR 4
(1) FHE O 578 A5 FRES R A FE B 1 0 5

> W%, M

7

http ; //www.ecologica.cn



6386

PO

i

FRA BE B RN S AR Q8T 5 A AP P JR 48 2 1] 9 iR 5 28, (B8 OR300 W 9 35 =2 [A) A B AR T (AR
R AR X DX ok S R P A B R, S IRER L AR A A S AR DA R DX s R S PR
W RHLRIE 5 AR S ERE S B 0 4 MBI (K 2)
C=2{U, xUy/ (U +U,)*}"

R2 HEUNEESNEBREELRES

Table 2 The classification of coupling degree of technological innovation and ecological environment
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Table 3 The classification of coupling coordinating degree of technological innovation and ecological environment
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Fig.2 Trends of comprehensive levels of technological innovation and ecological environment of cities in the PRD, 2007—2018
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Fig.3 The evolution of coupling degree between technology innovation and ecological environment of cities in the PRD, 2007—2018
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