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R4 RLTEH FBIRBRIEFNE

H#r)2 )R et A= H¥r)Z g FEARZE
" 0 076 6 11 O 1034
1 1
JHe BB 25 AR 2R 12 0.103 2
(B RAY) L0.1250 (e A )
(HAM (HAM) 5 0.103 2
0.284 9 5 0.083 4 0.414 4 L 0.104'5
2 0.1245 2 01016
2 2
o 0.097 7
THe B2 g8 R [ 'IETHT/\/‘I’R 22
Ggser)  OVERE) o ore mrgen) DR
() (HAMED) () (AEE R 2 0.096 0
0.380 5 5 0.1343 0.387 5 0,092 2
4, 0.0990
3 3 5 0.098 3
(WG = 01052 (SRges)
(FEHFMED) 5 0.0399 (HFME)
0.334 6 0.0 5 0.198 1 » 0.099 8
33 Y-

RS BRMRERAFVLFESRE  QIFRN-QFHRE" RERLITNER

BB A E BUFAEE I

2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

=gt

Jbmt 0.7293 0.7211 0.7133 0.7165 0.7230 0.7180 0.7257 0.8699 0.8769 0.8821 0.8903 0.8985 0.904 1 0.914 2
7 0.8449 0.8498 0.8523 0.8659 0.8752 0.8595 0.8694 0.8181 0.8171 0.8266 0.8300 0.8417 0.8514 0.863 1
WL 0.7535 0.7535 0.7535 0.7535 0.7535 0.7535 0.7535 0.7891 0.7949 0.7993 0.8127 0.8205 0.8344 0.847 1
K 0.6769 0.6837 0.6873 0.6837 0.6919 0.6784 0.6791 0.8072 0.8132 0.8170 0.8238 0.8279 0.8332 0.8382
% 0.7645 0.7701 0.7801 0.7885 0.7997 0.7975 0.7891 0.7645 0.7512 0.7884 0.7974 0.8075 0.8223 0.828 1
L 0.7156 0.7186 0.7137 0.7162 0.7234 0.7221 0.7332 0.8342 0.8411 0.8437 0.8500 0.8553 0.8650 0.8814
WAL 0.6473 0.6621 0.6569 0.6640 0.6721 0.6668 0.6684 0.7103 0.7157 0.7234 0.7334 0.7431 0.7619 0.770 4
fEE 0.6908 0.6928 0.6970 0.7303 0.7432 0.7576 0.7605 0.7519 0.7549 0.7653 0.7724 0.7826 0.7928 0.8052
% 0.8531 0.8582 0.8829 0.8964 0.9135 0.9156 0.9282 0.7993 0.8030 0.8124 0.8199 0.8276 0.8419 0.8597

R 0.5779 0.5776 0.5686 0.5686 0.5645 0.5689 0.5661 0.6600 0.6707 0.6886 0.6900 0.7063 0.7174 0.716 3

Se==ia

ZH 0.6748 0.6823 0.6871 0.7075 0.7260 0.7312 0.7579 0.7234 0.7387 0.7518 0.7617 0.7749 0.7854 0.796 9
WE 0.6592 0.6767 0.6832 0.6908 0.7083 0.7153 0.7342 0.7249 0.7353 0.7394 0.7461 0.7620 0.7720 0.789 2
ME 0.6610 0.6735 0.6795 0.6862 0.7015 0.7065 0.7252 0.7069 0.7146 0.7237 0.7333 0.7455 0.7594 0.7729
P 0.5885 0.5879 0.5787 0.5880 0.6012 0.6005 0.6049 0.6884 0.6944 0.7014 0.7065 0.7209 0.7323 0.733 6
VPG 0.6450 0.6448 0.6620 0.6614 0.6801 0.7166 0.7383 0.6967 0.709 1 0.7167 0.7289 0.7388 0.7490 0.7579
Wt 0.6928 0.7069 0.7066 0.7084 0.7199 0.7312 0.7488 0.7582 0.7783 0.7895 0.7987 0.8066 0.8189 0.8346

90



FHE, GEE2 . GHRAFVAHFESRAARBTENAR

A BATFAE BB i

2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

pajil 0.7090 0.6903 0.6926 0.7084 0.7349 0.7465 0.7600 0.7322 0.7437 0.7544 0.7619 0.7737 0.7928 0.800 6

HiE 0.5359 0.5370 0.5389 0.5418 0.5449 0.5465 0.5560 0.6172 0.6213 0.6423 0.6527 0.6664 0.6738 0.670 1

SOM 0.6119 0.6182 0.6171 0.6189 0.6339 0.6344 0.6426 0.6233 0.6564 0.6731 0.6889 0.7142 0.7264 0.736 8

Hifi 0.5598 0.5683 0.5625 0.5676 0.5657 0.5684 0.6103 0.6528 0.6759 0.6953 0.7073 0.7161 0.7246 0.7339

=F 0.5773 0.5829 0.5933 0.5908 0.6002 0.6020 0.6066 0.6678 0.6840 0.6908 0.6997 0.7125 0.7210 0.730 2

TH 0.5549 0.5544 0.5620 0.5692 0.5696 0.5704 0.5610 0.6527 0.6702 0.6774 0.6899 0.7063 0.7138 0.727 2

HIEZEE
o

B 0.5464 0.5475 0.5529 0.5560 0.5646 0.5632 0.5680 0.6582 0.6735 0.6810 0.6895 0.6964 0.7031 0.7120

P 0.5946 0.5972 0.5924 0.5932 0.5953 0.5971 0.6021 0.6826 0.7009 0.7030 0.7151 0.7215 0.7311 0.7397

HE 0.6253 0.6408 0.6513 0.6657 0.6801 0.6878 0.7022 0.7361 0.7472 0.7416 0.7540 0.7532 0.7709 0.7713

WL 0.5620 0.5673 0.5734 0.5766 0.5738 0.5768 0.5701 0.7180 0.7197 0.7219 0.7247 0.7267 0.7314 0.736 4

Bepg  0.6780 0.6884 0.6734 0.6783 0.6831 0.6807 0.6913 0.7548 0.7731 0.7760 0.7829 0.7993 0.8124 0.8273

BpIT 0.6245 0.6250 0.6189 0.6162 0.6264 0.5948 0.6131 0.7184 0.7232 0.7248 0.7289 0.7394 0.7473 0.7514

ANy

i HHk 0.6331 0.7158 0.6331 0.7158 0.6331 0.7158 0.6331 0.7158 0.6331 0.7158 0.6331 0.7158 0.6331 0.7158
X

LT 06567 0.6721 0.6451 0.6395 0.6514 0.6612 0.6535 0.7683 0.7510 0.7786 0.7814 0.7883 0.7967 0.799 2

(1) NS PP RO AEREA I 8] 00 1 , 22 BORE A 3l IX Z DB BT PR B2 A9 1 T (BB 3R 5P
(B AR T BB ATEN L) , BT PR 58 52 22 5 BB BUR B AL A MR AR, 10 658 5% AL 308 1K T 220 1 s
BRFAAAQPH RS R GAE TICRHIRAS , EMANGEIE RFERLAS M o B 25 XS BB IR 10 H AR 0L, 280
W X B P BB A A R SR BB BRSSO T BB S F1, AR BT SR e 1k, B3R
BA—QPHREL” PN ELIE R AL , R GEE A 1A RS M Tk (s THE(ED o

(2) N 3 (AL kR QIR -G A i A R MR R > T LR -1 %
R A 3, Z B XA BT A —QUBT R " WP EE T3 Mo A1, AR L DX i AR ™l Bl
ABRGEMFERIAL B A AR @ . AR KA AP B ABAR BB AR, AL T TR IR, S el
B A TARTERIFBATT 2 5V FT = QU B SEPP O EBAR R S AR B A PPN , 5 2t —
AR RPHTIAST o _EEERIIE R RO P B AR A R GERE RS M T A, 19 4 T I BB R 85
PE—2 X8 ARG AU AN AT LU, T AR B BT BTN (I 85 T A ORI L3, T 8 PRI A1 (e
RTFACUR 3. w] L AUAUREERS I EIE 5 AR A BETE RG4S A4 14, BB PR 1 B8 7 w8 BRIl
BB A A5 R GURE I AL e B SO A
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M #HRERERT

AT RERES F BB DTS R BOAR " L BT A 25 R GBI RR , 1l 1 2 5 2 B PR e R ™
M AH A 25 R GERY Brusselator #5271, 5% FH 8 Ak 51 1 2 ARG 2 1 23 BT 75 10 ARG HICEE A 1) 40 5 A% F, 1t T 7
BB BA—QIRTIG " “AERESE T S IARG R AL IS, M A2 Ry — 2 AR G VP AR 220 1 AR S R
FERE LIRS , i — IR AT TEAL 2 207 REHAERGE LR BB LA AT s o TR, AR SCIE R
F12013—2019 47 [ 30 AN DX o AR 7 Mk AR I R0 54T T SEaE A, S5 R W] - (1) Jbat R
HE B BOR L BIE A= 25 R GEIE BAFRRLEE Y, R0 M X 14 o B AR 7 M BB A 25 R SR TE AR K
B 5 (ELHR 233t DX A g B M BT AR 25 AR G AE ) FE RIS R i, EL R R AR A 1 B B AR S
AR, AN A AR VG S e DXL A 34 W X, T 5 M DX T AR X 208 0 (2) AR M IX e B A 7 Mk B
B RGN QUHR N -G IR —4ERE 2R R A S I IR PR — TG R — [ R ik, “ A
BB A" RN (EE TR . (3) 2% 3 XA i R 7 ML B8 A4 25 3 48 B oA AN [ A9 FE I AL R AL
FAn, AR BB AR R, (R B0 50 14 A REAR 4 i e 2 L SOCR S A0 A BB it H , BELAS 1 AE T
ZERI BT IS, AR AL DX R BB B A K i3 R 5 v o B v 6] e Ty I g A R B 31K 30 4 e s 11
e A 223t X R BRI AR A S R GUE A o Dyt — P HES R BRI AR S R
GLINFERGEAL 2L T EIREHEA SR B AN R BUR A/

S, A ARSI I BRI R BB A AW S THRUH EAR A ERIBTRE T . R, BIF %
AAEREHE R B L QT A 25 R SRR RE AL 2 32 B BB BR SR i 29, IR AN BE %5 B It A2 B0
A ST BB R A , B P RGO BOR . EE S MO HRA R, 3 9 X
PR PRI 5 BOE T RAF RO BT EREE , (AR 5 A S bRty ™ B 22 1) B8 R, 12 BE BT R 5 Bt
FAL 9 S R B 7 0 5 EEMR A 5 B8 7 BE HE B 7= 22 W BT G4, s AR ™ Ml 1y ey Jog o e £ 3L 21
BTIRIR ; EARE S QPETRE IR, LA AHT R DR AT 5 2, AT Bi7 1 28 8 KW AL T IR0 P RS, SR BBFE I 1L
o e P TR o

S R AN R DR BB I 2% , S BRI BT S A e KA, e i R G A A ) i U A R TR
BB RCR B A7 AR AN B R, B0 S A R] A ik [R] G155 I 28 RE W% 7= A AR L M OR A T, (6 R R
FORTE R GEN PO 1, fe it RGBT THG, TR RRES 1 o TR A AR AN S 3% 3l HAT S 25 1 2 ) S
iy QAR T SUEN I IO 5 N VT e B o e sX e N DR B 7 WA I 2 el B b N X (SRR I E TR i By A
PETT S S AL BB, SEBL RGN ANBCSh i DRI G158 . B8 I 28 B R A , AN REAT AR AR TR
TSI FIEASRIURA , SEBLATHT IR SR A = B0 3l , 38 BE AR R/ I B9 BB Sl 7E R 2% 454 9 BRI 4%
WERGE, IR R GRS , I BAE AR, D22 i ARl BT AR 25 R G I R L ES M AL

5 =, A IR BAR P L BB A 25 R G B BB A R BRI 26 4 25 AN R ] , i 2R 22 e Ak
RS, B T B BB RS, AT S QB FREE ] B &, iy 2R G R R AL 4R At DR A B Y K
B A7 HOH: AR M DX R B PR BT K Bl e R BRI A, S AR DA A R, T IR v 3t 5 AR B X
IO AR T2 U ifp R AR AL ) AU 8l D358 Ml T B 3 i 5 B DX B S L3 e fl o ™ J5
ROVE™ , ARSI INRIHT BN QBT R 5 74 it DX R BRI AT 385 5 | 4074 4 g Jo kA JE ) BB AR A, 1l 3l
il B M DX A Ml B i R AT, T IS BT I 28 R B L R 14

SRV A X i A Ml BT A 25 R e IR K i, iR IX SR8 U R R B AN, TR R GEHE
A AL e v B HT KB 2 5 A R A BT AR . AT, 25 3t DX R AR ™ Ml B A 285 28 S8 1) B3I B3 IR 3 A7
TEX AR AER , RGAEHTEA L B SR o P, RGERIAE BB AL R 28 0 AR, A BEAR
SRR 74 Ml Py 2255 45 A4 0 BB B S, 2% 18 DX 2 S [ AL, o e DX I ) A BB To 9 AN 2F
B S P AR DR B DR 0 5 Sl FL A W S Y SR SR, (ELAE BB A A5 R G ST AR T, 0 T 1
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5 BTN Z 18] ) A R R AT B SRR i DX A JR Rt {2 e A oA S8 v B0 e O 54 o
DL, FE45 3l DXCHE PR BLRR 1) o BRI BT A 25 R GEFEHIGE AL 19 [R1NF , d B7 Ak 2 3t IX 1] 1) (33080 2 R

XF B GERE R AL A RS 5 220 I Bk 0 5 S AT IR S 2 R FE ) — DB T5 0] . AR SCM P
W BT T REOR P BB AR S R G FE R ALHLE] , HF BEAT TS8R A (B SRAF AR A L o L,
[T ARG R AL PP ) 4 FHRAZEL, PR FEAR 91 R0 B BR Y, 7] BE 2 B FE RS M A9 E 45 R A
AT, TR I AR SO AR AN ] s X 5 A7l BT A 25 28 e FE BT A0 9 52 0 DR 3R AT ik — 22 9 5600
P, FEARSR BT, ATt — 2 AL PP 5 1 , HE MR PR R 4 IR T R G FE R AL RS2 R 3R, Bk 4
R FE RS E 2 R AR WREAS S A O E A5, IF 3R AT S0 PR A BRI
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Research on the Dissipative Evolution of Innovation
Ecosystem in High-Tech Industry: Experience Analysis of
Provincial Regions in China with Brusselator Model

YI Hui-yong, ZENG Zhi-mo
(School of Economics and Management, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract; The dissipative evolution of the innovation ecosystem in the high-tech industry can promote
innovation-driven high-quality development and alleviate the problem of unbalanced regional innovation
development. The Brusselator model is interpreted in an economic way, and the evaluation index system of
“Iinnovation input-innovation environment” framework is constructed, which can deduce the judgment
conditions of the formation of the dissipative structure of the innovation ecosystem of high-tech industry, and
describe the process of the system dissipation evolution by using the “global entropy-catastrophe series”
evaluation model. Based on the data of 30 provincial high-tech industries in China from 2013 to 2019, the
analysis shows that the high-tech industry innovation ecosystem in Beijing, Tianjin and Shanghai has formed a
dissipative structure, and most of the regions have not formed a dissipative structure, but are evolving toward
the dissipative structure. The two-dimensional framework of “innovation input-innovation environment” of the
high-tech industry innovation ecosystem in the sample areas presents an overall evolution trend of “Quadrant Il
— Quadrant [ — Quadrant [ 7, and the evaluation value of “innovation input-innovation environment” tends
to increase, and different regions have different characteristics of dissipative evolution. While increasing
investment in high-tech industry innovation, it is necessary to devote ourselves to improving the innovation
environment, and actively build a collaborative innovation network of innovation subjects. In order to further
promote the dissipative evolution of the high-tech industry innovation ecosystem, each region should not only
adopt differentiated development strategies, but also promote the coordinated development among regions.

Key words: innovation ecosystem; high-tech industry; dissipative structure; dissipative evolution;
Brusselsator model ; catastrophe progression method
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