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Abstract

The rapid development of digital technology has profoundly transformed regional innovation
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paradigms, making regional digital innovation ecosystems an essential driver for high-quality re-
gional economic development. Grounded in the theory of Complex Adaptive Systems (CAS), this pa-
per systematically analyzes the structural components and operational characteristics of regional
digital innovation ecosystems. It proposes that such ecosystems comprise three interrelated sub-
systems: the innovation subject subsystem, the digital resource subsystem, and the innovation en-
vironment subsystem. Furthermore, it identifies key CAS features embodied in these ecosystems,
including multi-agent heterogeneity, adaptive learning, nonlinear interactions, self-organization
and emergence, and dynamic open equilibrium. This study not only offers a new theoretical lens to
understand the dynamic evolution mechanisms of regional digital innovation ecosystems, but also
provides practical guidance and theoretical foundations for regional governments, enterprises, and
research institutions in formulating effective innovation policies and strategies.

Keywords

Complex Adaptive System, Regional Digital Innovation Ecosystem, Digital Innovation, Ecosystem,
System Construction

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 518

B B K Je IEAE SR ZN SCR & s R R AR RS . B THR BRI R B e A4k
PRI Z BB IR T AR SRR BRI I B R, SR ERATT LA A (A A AR A AR 1]
XA B R ET, - 0Hi4: 25 £ 4i(Digital Innovation Ecosystem, DIE)/E ARl& 7R AR SR8 A4S
FBE 2 22 . DIE 388 2 70 FARER T IS F I R BZ)[2], i Her SRR 5 R 0K
HMOFES), AXBETHEANZRE. AP IFORETOIETAES KA A — RN 2 2 AT R4,
DAEC A BORANEAE 3t &R R EE A, (R IR s S 4LA, AT = A 8 = R R
%3] BT OIHAED RGEA S WA EANBIAYE, HARRBH . G5, e XEZm
BRI ES ARG RER T XN AN /. BURF. BIIHIS R, A kg g F (e ik 2 (d BT
A BT DX S8 B R S e R A R B

b RER, & 24E M &S5 (Complex Adaptive System, CAS) IS4 N BRI K B s S ARt T A
JIREW T H . IEN KGR A2 B8l H B A & RLRE 71 AR BT Ae i) Zh A I 4%, Ao S A dd ik
SRR BAT RSB AR E R, R BAEH AW Z M E MR [5]. E2, RGBT
A IE S & B R 2 AR 2o v 30 AN B R Fr i3y, X432 40 H & RN i S e At Ak e
XIREFOH S RGN R — P R EN RS P A& NE R TR, FERGREIRER ISR
1 RGBS, RGAT ARG AREREAR IV E . B, % CAS B 5| A X 88 7 85 & R G
AWM, BITERZESREMSHWER . BITHLHI LR .

AR SCAEMI S SCRR IR b, 38 R 2438 N R GG KB 7 B AE S RGBT . 5k
WREEE Z43E N R G I, B XA O AE S R4S CAS FHIEIMLE 2 R Hak 8T T X 488k
TR BRGNS TR U SRR ES RGNS ANH; BJa4A H &R S REE.
Wi ER T, BT XA AE S RENEISHEL, XIS AU R B S0 A S Rt
2%,
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2. BREML: CASERSXEHFUMESRSE

B4R IE N RS (CAS)FE G T2 24 E R, /1 Holland Z5[4]2%3 T 20 tH40 90 4FARIR HI B 52 3%,
HAZ O W s 5 R G R AR & N B R H R B3 5ahE . BN E, CASHlERIME LT
RURHE: —RZ FARMS R, B RSHKERBIEANFEN FAEME, ORISR E 2K 14
M ORENME SIS, EAR B RS B s DUE AR, RIS e =
s ARt B 5 RARHLE], SRR R L M R AR A RN e T B S BUB R B RAR L, PR AR R
R PUEAHL SN, Rarbdshl, B s F AR R A R TER, 7R T 2 iR I B
M S5Di6e; RIS TE, RALIMNTHEREHE S TIE, ShREN MBI, L
LG5 K0 )R 1 S L K A

A AESRERHFHNARYE R MU ESRKRAHRM A B SEM. ©UBFHEA VLR, $dE
BFONZ OIS Ty, IR T ZurIeE 4k, i b R B 2 S A BT BOR L R GG F M 2L
[ A A2 5 B B AR S R G IREET TIREAE L. i, Suseno %5(2018) [6] MAME SLEIME A A
N T RS RGO A EAER AL NILFZ S, R ECFEAR D F O™ 5 AR 55 1 Sk
ME ARG G451 . Chae (2019) [71EE B G “Hr- 0% M “GUHES RS WS, IREHT0H 4
BRGE M HEFOIHA R EAEE T R G R AT R G . BRkE, X F6
FAESRGHA.. @ BUNSZ AR A R, X8 AR TR B 5 5 R AT B i A 2 ik
AL HMBNEIER, AWiHES) R G MVIR T E M i R4, RIS R A SRRIAFE . [FIR,
ZAER RGHAH RSN PHRe )1, R IE R ANT SRR e . Rk, XIS FaEES
RGAE AR B AL S 77 T 5 B 2R0E N RS (CAS) L I O RHE R G, EG1HEh
CAS HIRHEZL IR N 4T

3. REBFRIMESRGHIRL

DR T BB A S RGN T LU AGE N RS (CAS) IR MR T, A AE M DB R . A
SOK XA QT E S RGN NI BT RG . BEFRE T REMGBIME 7RG K, QT
T ARG KR T BT E S R AT B, BT BRI T RS RHESCE, QI T RS AR

G BT RGN, SR BNV K BUGSE L T B R, kD) e il 1 W PEAT 93K
EHRTRENE 59 8. MIPAEARO A, RIESFEORM N TR RE . XHUE)sh A R B QH kg . =S
BT L™ AW R, R ST TR AN R . BURIIMA G “ T8 7 17 “ Y%7
A2, I BOR TR (SR ALLE . 5035 5E) 9 R G AL SR B HEZE

By Bl T RAgUfm e . SR PEFER, HAFREE R EASCIIHERT . HdaiEN
WA EER, RAARES RS, i TAr TR SR S e, ardEd L >0
WAL, PARIAPRAAS . FOR BHRNE I B 2 (IR 55 AP 2 ) SERFRIE L& 608 . B
FEENRIRE SR, ELERZ AT RN RN, FlankT B IR CRAEE” PRl e
et BENIRT ST S R, SEHUIRRE ML SR E ) S 4L R A

QUL T RGUIEECR. 13 5SS, KD RE Rl f B st M7 R ah &1 . B
SRIAGEEIT “ Wil - 20807 HLI S SR, BN (B iiiaik) smier G o scEdE R, 4T
W7 KBRS A R RSB W . T Bl 5 R B8l 5 HORHES) B R/ P AR Eh R el . SCHIR IR
W8 AN E RGNS B EARAT N, BRI “BO NG GNP RsH, G 7R XS e R A S
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Figure 1. Theoretical framework of regional digital innovation ecosystems

1. XEHFRHESRGIRILIER

4, XIBBFRFESRGISES T

T RAGEMN R G (CAS) B LA, XIECTBIFT £ S R GER L TR AORAE, B2 34457 5
Phy IERVESE S AR E . BRI S EETTCTlT . B AGEN R GU(CAS) BB LA T XK 781
WESRGRLWER 1R,

Table 1. Mapping of CAS characteristics in regional digital innovation ecosystems

=1 KEHFMESRSEH CAS FHEMRS R

CAS B % LAFAE DX E 7 BB A S RGURHE

S E kb ARG KERM ST HINA AR TI B 51T R B R, & A AR A I

Al
R RGN AR REME ARG IR AL (A S A B 5 SR, S 2 O] SEBLRUH e 1 BT S Sk

AT RGN LM Z WA BT NE 2%, BN R TR S K R g RBORIRE M 2210, B
N ERCRIFARZetE B

RGN Z WA A A G — R, BARIE RS B BB RS 5 TIRE, RS
A2 P B R AR

RGERATIOLT, B S MBI S (5 BB, SCHUN SR i PRk e B 5 5
BERL, RN RS SR8

SEERASEE)

BTy

i ZEERFE. KB FOHESRGTNERZ T HR TR, SFAFREMEM., #
WEBERT . BUFHURAT PR SE, & — BTSN, 05 B Ar 517 & & AR . R
2SN RGN IIE R E T AR R 5 P A U BEE 1 akAt, RS RGTREE NI R R 2 AR 1
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2 SR R AR B

55 ERER ST, A RGN E AR E S EE) R BRE R, AN R TR B2
o, VHEERGWE AT, DU AFHIE AR R T R B A A . A, 3 e S R S ok PR
R ST, BRI LR E 1 7= 2 0 2 S I T2 07 16, TRl I 2 51 B e o
RO A RHTE A

B, AR . KR RIS RG0S F AR AL, O T )
W] R o i A8 L R AT SO ) LR S B . B, Koo & LR
S SRR AT REAT AL R, A BT B S A 0 F A, SR “1+ 1> 27 [RIHT.

$0, EASUEI. A RGO Ak B R 2 A B 5 E i R
SR L GURHHE BN A 25 RGO R B LB b 7 A R T (0 454 S DD RSB, IR X R T ks
WE S K 44, HEEh AR 2 R G0N 1) 7 G BsAL .

$H, DNBTFHCPH . XTI A R G BT, AE05 5 AR AT R S R
(E BB, NS RAMEE T SRR R R . AN BT 7 R BARE
SRS AN, S RGN AOREE R, SRR AR, R RGO AR
BEIZAT .
5. &g

AT RAGEN R G (CAS) B iE, ARG T T XIE T BB A S RGO B R AL, 3R 1%
ABREFEHOH A BFRBESQHAE =T RGN, =& EAAEEER. WEEK, 3L
TERAT R AGE NAE BN A LR S o [N, XIS 7 B A A R G R B W1 CAS HF1E, BiE2 T+
WU SRR 2R ) AR BRI A AGURINLHI IS AT RO BE J) . A ST T R
WRHFE TR T R ES RGN AL, RN DIRESHT KGR AR TR M, sk
BRI BT XIBUR - Alk 5 R ST st R B AR BT A R U, 5 T L T A M ) 52
PR SE G, DA RERT KRG LS RGN PINE SE Rk, HEsh X B 1R QR A = i R
Ji€.

E&WE

KL ZHBEWN A SR FOMRNFE S BN TR e L2 TR VRN . R R R B A 3R
BAEHE T (WUH %5 : 24YICZH209). WHLE BAAB TR M R 3] SR« s
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