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FEAR ARAELIE " IR SR A, 45 3uk i R [ 19 225 ) 22
PEOEFE 2218 45 /s GRS, 2024) o FE RO Al J2
T, 273 AT 22 ) P S8 40k 1 5080 0 5 80 7=l

KT R ZE IWFFY, A A B NSNS
5 NS REPI A YR PR . TEAMEREREE 2 10
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LR mHIE N XA (2019) #E— D45 Y, BURF
A e A g A e R R SR AR X, R G dRT T
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BB Ak 5 PREEIE I — R4 B2 1) IS HESR , TR
PR Bh 288 P LSBT (QCA) 7k, RGE U
FECE BT A TR 22 0 UK Bl A A R T B
AR, AR B TR AL LA A 4 s 48 Bk
B AR BN S 2R AR S AL, Dy PRAR A 2R
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2SN AT o Horb, i R BUACTE A A I K (RS
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ST S T 2R R DX T % B A RN AR 55 1Y
WRE ), T P S E R W E B i by S,k
BRE Z M At i s AN &= . 2
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PR AR RE 22 SHRLLTE A3 IR 51 Rl 25 Rl A
Jry (B EERSE,2020) s AE IR IZ K I VE i e
SEARIEL W B B A R 0 I E K
X FRRELLIE AR R AR S (2007, 2021) o bk
SR AR R N AE G %, iR e SR EE R T
PAESEBACR , = AN ZAH BAR E, JE R B
B Y S RE A 3R

FESRIE BCAE B B0 BOR R 58 AR AL
[Fi) A B0 2 28 i s A AL T AN AT B 1 ) A e 5
T HIAEE | 35 AR A B, A8 BT 7 AT e &
B PR A . B BUOR LR MR BN A B Z
F5I BVEH . 48 PR T8 2 B SR T2 15
T BRI 38 NG 2 DL Bl & e LK) 4
BILTL, A7 8 AR S 22 3R T o B R A 1, A
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BT (NCA) 2 ARk R 1 — Fh B AME 7 s, B R
I T T RO ARG 36 7 A 4 445 2R 10 0 B2 25 A (Dul
et al.,2020) . FHEET QCA PIEBAY L EIEAGHE , NCA
AALBES EPEFI W — D A2 B2 b e |
FRIETE N E FRALER AT R | i B B i R A A2
B . HEZEME, NCA MR STK - i
47 Ry SR AT I 5 2R AN TR 25 1 B
IR B AR KT, 3 B AN TR) A R B B i DG HE 2
WAL T B ASFORS 404k P AR Rz Ji 45, 2022) .
P, A SCHETT 518 B RlG T NCA MIShAs QCA, U
FHEIRT 06 B4 5 78 A S TON] . BARTH 58
12 F NCA A 51 A) 18 i 2507 M B 3R By A b B 5%
1 e RS K - 5 AR T, SR FH 22T Bsf 1] 1) ) 91 s
RENZS QCA, XF 2014—2023 4F H [E 30 44 173 1Y T
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WF5E 0715, 2R P XA Ok 110 8 U2 T 77l 4R 2R
Ko BRI AT
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PHAST-YEFERE B (R 5E55,2023) o ARS8 251t
T34 PR B R T 42 A o 1 B DG 2 A K

B Bl LIS B KOR S bR A B, DA SRAE FE Al 8 15 g
73 9 RIE I U T 5 5G FE A B O L
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BIRZ AR ARUE AL RS |, SR FR (A 7L 53 3 22
PAAS T2 B 9 A5 AR A IR B e R 25 5 3
B, BB E AR (cost) BTN BE BB AR 777 e i
O TN EER R F B AL RS B BORR
F5 b7 B A LA b N BT TR AR B AR
IR R BRI A AN BRI Al I T I 9 DG B
FIAL A

FEM B AL L 80T AN AL (talent) 2R
M5 B AL RS BBARIRS . B3R
N BB AT B 2R R A T SR AR — - HiL X
B & AR AR D IR AR SRS Bl
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FAZ AR, Holl 55 WA B S e T T i i)
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OO AL B B E A B RN T
AE ™ Tl BB P 7 45 A N 1 A0 O R 2 R
Python ] Jieba B HEA7 23 1] SR e 11, fe 2 L]
IR kA 1l 7 IR R0 28 55 1 R ek 00 5 1B
TS o BUFAEDS (eco) MM R FHAL TR A4 F
S RLATE ST TR0 B AR (A8 PO A R B, % 4R
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U /INE ST Z AR bl A R TR E 2O [ 5K
A A% L BT, A R B R R B S R L i &
JREAE T il B S ; 28 45 2023 4R S8 e A 75 T S0
T IHARECT 2T TR A SR B B, (T T REAS R 5¢
BN RBGICAR” i SO BV B 2R AR R
GRACE 2 BT A 0] o A2 A8 9 0 s B
WA AR E GETHAF 2 ) Beas B h Gt 4R . 2K
FHARB A 5 L AR A I T B
{5516, B0 7 BOR SO AR R e A 4% 1 B
AR A ZRE, B 2 25 A0 BE R P Bt R 20
SRS L S AT R e AR R .
PRAIE i 5 ] L ASBIETE 0 ISR B 24T 1 48
BRI BT XA B R, SR R A (R T LA
K2 P A B N ks R R 2 L 2014 4F S R3], )

FHAA 13 (9 11 B 8 M ks 15 X0 (CPD) BEA TP I8l Ak BE
PATHBRAAE IR 2R 15200

M. &ER55H

FEQCA Tk AR I T 45 & SR @ 1 3k
FREBEFR AR TR . AR AU AR i B R a5, R
FHHFEASHEYS , L 95% . 50% I 5% 53 5i B (A 5t
G JE 38 S LA e 5 A RS Jm s M A5 (B
2023) . i RE RS HER SSUE WA AR S SR AR i
PEATAEUE B JE A E s 1 A6k vl FH T2 B Bk 4
SRIBORL AN, ASOR 0.5 & FEEEI AN | 0.001
B, DT 2k G 4 285 0 i Tm) A (P PR R 4, 2025) .
257 i ELOARRE A e SR RS T RAE WL 1

F 1 BMERES T MR LT

A5 A BRI AR AL U IR

B3 2R SEasRIE X | weARE | P bRz e/ ME = RAE
2% Ay agglom 1.9126 0.5688 0.2275 1.3279 0.4386 0.7275 2.0775
infra 0.5048 0.1558 0.0341 0.2889 0.2485 0.0772 0.7239
cost 20.7391 9.7291 6.1091 17.1394 5.8569 8.4189 30.7072
talent 60.7995 7.5299 0.9439 337867 | 34.0444 3.8477 | 101.1646
RPN A demand 1.9592 0.1296 0.0067 23174 2.4168 0.2320 10.5314
innov 64.2010 5.4540 0.3120 27.9204 | 28.6425 3.0810 | 106.6570
policy 0.0069 0.0036 0.0015 0.0043 0.0019 0.0015 0.0087
eco 420.8594 | 305.7874 | 1755965 | 342.0050 | 82.3712 | 184.7100 | 473.8300

ACI i ST Y (g NS

(—) BN EEHBEES T

1.NCA o#7

i R A2 T NCA B BN T R A 102 5
2 A LB SR R FF 5y BT . NCA J5 ik )
Wm0 i () ZANMIE T 0.1 & s B, H B
A4t M (p<0.05) (FHiz 8146 ,2022; Dul et al.,
2020) . % TARMFE VS BT PR AR 10 35y i 2 AU AR
i, FECRH R IR E R (CR) #4746, IF
HUA B B4 43 1 (CEDVE MRS il A 56 . 24
T NCA DB AT Es R . BT SRR, F
AT PR 25 A 22 K (] B it A2 800 1 d=0.1 H. p<0.05
P e o BRI B A i B A A
e B R S8 FEOR BT AU = R
T 0.1, H AT 1 5 PRI 5 B0 BOR SRR R RN,
R HRIAH] 0.1 By B B 408 A 5%k
TSN BEA A 20 i W E B AR E ., FRE
HTIEE RS EIR B Hrasie AR — 2, s —
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AR T R R SRR . R AR SRIA R,
TER—ZMAA T, R BT AR i = A K F
BT AR R B AR

F 3R T T NCA 7 W M K - 43 B 25
o HRBUKTAE ik SRR BB 4 2, A%
e S B R Ko BT al SRR I, AT R 4
XPECF 7 M A SR A 2 SR AE FH S 300 B I 1 4 S22
TES BRI . ELAART 5, Bl S Al it (infra)
S5EENA ML (talent ) VE R SR T THE 2540, 767
M B IR TR 3 30% 15 BV 4h 7= A 2 RN, Ho)
LRI BB 5300 A 2.19% 1 0.7% . B B FRgh oK
T BT 75 2K (demand ) FELFH AR BN
(innov ) TE W 55 K REBY B (50% 7K ) 1% A0 i 81 R 5%
SHBK Bl 25, B 2R 43 i T 2 10.7% F1113.0%
AT BOK SCHF (policy ) 58T A2 75 (eco ) W & T 155
I PRBEPE SR, B2 AR ROK PR3 60% LA A"
PR EARIEN . JURESERENE T



Bl 2R P T 48 ST L S R 22 AL AR 9

#2 NCAZ kb T4t

AR Tk OV d plE AT 1%
_ CR 0.309 0.067 100
infra
CE 0.176 0.183 100
CR 0.006 0912 96.70
cost
’ CE 0.004 0.849 100
CR 0.286 0.131 88.30
talent
CE 0.184 0.194 100
CR 0.225 0.126 86.70
demand
CE 0.198 0.095 100
_ CR 0233 0.091 92.30
mnnov
CE 0.194 0.105 100
CR 0.084 0.007 93.70
policy
CE 0.017 0.008 100
CR 0.046 0.414 96.70
o CE 0.030 0.008 100

Bl I A E T
- DR HE S MBI 4 i BRI . (20.0<d<0.1
FORBOR R EACE”,0.1<d<0.3 A HAFKCF . @R
A IR FH LG 5, TS Al 10000 ¢
A3 EFRE)E IR T 5T 4R %

agglom | infra | cost | talent | demand | innov | policy | eco

0 NN | NN | NN NN NN | NN | NN
10 NN | NN | NN NN NN | NN | NN
20 NN | NN | NN NN NN | NN | NN
30 2.1 | NN 0.7 NN NN | NN | NN
40 14.1 | NN | 122 NN NN | NN 0.4
50 262 | NN | 23.6 | 10.7 13 NN 2.8
60 382 | NN | 351 | 241 |259| 6.1 5.2
70 502 | NN | 46.6 | 374 |388 | 132 | 7.7
80 622 | NN | 58.1 | 50.8 |51.7| 20.4 | 10.1
90 742 | NN | 69.6 | 641 |64.6 | 27.6 | 125
100 | 86.2 | 74.8 | 81.1 775 | 715 | 347 | 149

B A R B g 3 — M, 4 20 ) — 350 e e i
KT 0.2, A8 8] & & AT RERERT 1AL K A28 Ak, 77
B — S ERFTIR A B B (7 05 55,2024 .

MR AT LU A i R A e e — 3
BT 0.9, 125 FI Wi AS A7 A6 45 5 A8 J (i b 22 5%
o ARBUT 28 A BT BUR SR B AR
FEFEAL ) — SR IR B R T 0.2 YIS O, 75 2245
A TR R AR HE AT FI T, A OCEE SR AR S
FF 3 g X 2 ] — S 9 B R T 0.2 f PR R
KRAEWI—L0 G L, B0 2 AE 0 3 1
5 A ARy Y NG A 2 TR — B0 KT 0.9 Ho4 18]
TERT OS5, A FAELEM LR, Hol1 51
W4 B R SIAE 2021—2023 4F . 2023 4F ) 1 — 3k
PERF 0.9 HLA 555K F 0.5, (Hil i X—Y #5ls
(UL 2) A7 T RARF 51, e BT 8 A 1/3 58
] 553 53 A AE XS A LA b TS 3 KBRS i
A3 EE AT G050 JE B, BB b 3R A5 kAR 2
R o 0 BRI (IR 55, 2019 I B2 ¥4 45,
2024).

K4 QCAF kb B LtbpMrss R

BRI A E TS
TE NNZR LB

JAR (cost ) & B Ay — i LAY A A BR 249 B, A3 A % Tt
RETRL(100%7KF ) B3 SR Hh 74 B H b Bk | 1]
{E 51K 74.8% .

2.QCA 5#7

A — i i QCA T ik AT W B ER 59
5T AR 0 P LA b, — B E R BOK
T 0.9 FL7 55 5 KT 0.5 2 HI Wi b 225 A A7 7 1) 3
i #r i (Schneider et al., 2012; Hossain et al.,
2022) , 3k — b A BE T AR KR A P LR B
Wl o AR, BAS QCA TER S 2 55

agglom
AR | g | E | LS | Ak
—EfE | EEE | AR | R

infra 0.859 0.780 0.036 0.270
~infra 0.565 0.474 0.069 0.472
cost 0.598 0.486 0.196 0.426
~cost 0.778 0.732 0.229 0.276
talent 0.860 0.844 0.040 0.236
~talent 0.624 0.489 0.073 0.403
demand 0.787 0.845 0.080 0.374
~demand 0.578 0.424 0.087 0.443
innov 0.852 0.897 0.116 0.242
~innov 0.596 0.443 0.131 0.408
policy 0.698 0.622 0.327 0.236
~policy 0.660 0.563 0.342 0.276
eco 0.733 0.637 0.501 0.167
~eco 0.587 0.514 0.567 0.328

G ST Y (e g A
T ~ FoREaisidk.

(Z) &GRSR ES
SHEA I B REAR L IREOL, A SO —
M BIE R 0.8, K PRI BB 1A 0 0.7, A58k B3 {H 1%
2 (BRI 5, 2025) , Fe &0 5 281 2. It
137



& 3K %2 R 20254E55 61

b, i TR FE I LR 4 BT
DR AF Xt 2 R A P X LA S —

R T 2 S R,

FWr, BT LATE [z 2555

BN R AP AN AT 7 [ B R 7R AR IR S
SR E A AFAE BRI

LT v ) it 5 R 29 A R DG 2R XA D AR

A FEC R R

(55

T 5% CFE32 JR 45, 2022) o WIF9E B S R 40T
7l AR BRIK P 45 21 25 T BRIE IR A 1TE 5

IR B B A B —

LR RS
Lﬁ%ﬁﬂnﬁfjﬁﬁigﬁiﬁﬂ%%

HPH 0.957, & TA]

1% B B AR UE 0.75 (Park et al., 2020 #iz JH 4
2021) , HEAASZH A 2H N 5 2 T] — 00 o4 % i B
PIET 0.2, FWIH—
AT DI A B B R SR K R A

B BA BRI X

IV S i (3853 F6 A o RS AT VB SR T R 0,687, KB
A5 e — SRR R KT 0.2 09 B RS
T 1 L2 L3 T4 LS
KRS . :
s ~cost/agglom policy/agglom ~policy/agglom eco/agglom ~eco/agglom
—EhE | ERE | S | BERE | 2k | BERE | -t | AEE | Bt | HEE
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Research on Differentiated Pathways of Provincial Digital Industry Agglomeration from the
Perspective of Data Factor Flow

Huang Xiaoting Sun Jiuwen Han Yaqing

Abstract: Against the backdrop of the “Digital China” strategy and the accelerated marketization process of data factors, digital
industry agglomeration has become an important pathway for promoting high—quality regional economic development. Based on a
holistic process perspective of data factor flow, this paper integrates a theoretical framework encompassing three major
dimensions: foundational support, value transformation, and environmental adaptation. Employing Necessary Condition Analysis
(NCA) and dynamic Qualitative Comparative Analysis (QCA), it conducts configurational path identification and evolutionary
analysis on panel data from 30 Chinese provinces from 2014 to 2023. The findings are as follows: First, there is no single
necessary condition for digital industry agglomeration; rather, it results from the synergistic interaction of multiple factors, with
different conditions exhibiting varying constraining intensities at different development stages. Second, three differentiated
pathways driving high-level digital industry agglomeration are identified, reflecting the configurational characteristics of “multiple
concurrency” and “equifinality”. Third, pathway evolution demonstrates dynamism: the market—technology driver exhibits the
strongest robustness, the ecology—led type shows a trend of diminishing marginal utility, and developed provinces demonstrate a
transition trend from factor—driven to ecology—driven agglomeration.

Key Words: Data Factor Flow; Digital Industry Agglomeration; Differentiated Pathways; Configurational Analysis; Provincial

Disparities
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