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Abstract

This study focuses on provincial capital cities in China to explore the influence path of big data con-
struction on the agility of urban emergency management. Based on a five-dimensional analytical
framework of “Technology-Policy-Governance-Operations-Integration”, cases of accident disasters
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in 30 provincial capital cities in 2022 are selected. Using fuzzy-set Qualitative Comparative Analysis
(fsQCA), the study examines the configurational effects of conditional variables—digital infrastruc-
ture, policy support, service governance, industrial integration, and construction operations—on the
agility of emergency management. The findings reveal that no single condition is necessary for high
agility, but three equivalent paths exist: infrastructure-driven, operations-driven, and policy-com-
pensated. The dual-core drive of digital infrastructure and policy support, along with the synergistic
optimization of operational capabilities and governance levels, is key to enhancing emergency re-
sponse efficiency. This research provides theoretical and practical insights for differentiated urban
emergency management capacity building.
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Table 1. Design of conditional variables
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Table 2. Calibrated conditional variables and outcome variable
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Table 3. Analysis of necessary conditions

F 3. wBEMFERSN
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DI 0.815 0.825 0.568 0.524
~DI 0.529 0.574 0.810 0.800
PS 0.785 0.832 0.490 0.473
~PS 0.502 0.520 0.826 0.778
SG 0.746 0.830 0.465 0.471
~SG 0.525 0.519 0.832 0.749
I 0.783 0.885 0.410 0.422
~II 0.489 0.477 0.888 0.788
OL 0.796 0.861 0.450 0.444
~OL 0.486 0.493 0.859 0.793
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Table 4. Truth table for high emergency management agility
F4. SNREEYEMEER

DI PS SG I OL R PRI SYM
Bt WTEE BFmE HEil BEEE 2eN Comist Consist. Consist
BE it XHF MEp A K : :
1 1 0 1 1 1 0.995 0.982 0.982
1 1 1 1 1 9 0.956 0.928 0.996
1 1 1 1 0 1 0.969 0.880 0.880
0 1 1 1 1 1 0.942 0.831 0.831
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1 1 1 0 1 1 1 0.939 0.708 0.708
0 1 0 1 0 1 1 0.912 0.673 0.673
1 0 1 1 0 1 0 0.922 0.617 0.663
0 1 1 1 0 1 0 0.873 0.561 0.561
1 0 0 1 0 1 0 0.871 0.443 0.443
0 0 0 0 1 3 0 0.814 0.403 0.403
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Table 5. Parsimonious solution for high emergency management agility

® 5 BNSEEEIEMNE AR

Number Configuration Raw Coverage Unique Coverage Consistency
1 DI*PS 0.69558 0.021717 0.927008
2 PS*OL 0.692332 0.0152847 0.897614
3 SG*OL 0.667495 0.0636861 0.898885
4 PS*~SG*II 0.331295 0.0115272 0.930257
Solution Coverage: 0.825564
Solution Consistency: 0.890806

HsToR, NG EEEENE R R AR S TR, AR RAA—FE 0y 0.825564, AR HE

N 0.890806, RV IX U Ak 2 A5 #6420 B i ¥ 89% K1 S M1l o, KAIA7AE 82%[K) S 451 R 1A 2] i o SV BRAEENE 5
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Table 6. Intermediate solution for high emergency management agility

F* 6. BNSEEHIEMRPEIRE

Number Configuration Raw Coverage Unique Coverage Consistency

1 DI*PS*SG*II 0.57585 0.0153483 0.947699

2 DI*PS*SG*OL 0.568144 0.0222901 0.930143

3 DI*PS*OL*II 0.586677 0.0191696 0.954513

4 PS*SG*OL*II 0.579608 0.0242007 0.934394

5 ~DI*PS*~SG*II*~OL 0.256082 0.0255382 0.911585
Solution Coverage: 0.698255
Solution Consistency: 0.909574

Bl ion, NAEEBEEEE R R RS FAAEE, AR A —SME N 0.698255, HEAATE &
90.909574, HIX LAk HAERAR B G2 90%IIZGIT, KLATEAE 69.8%[) Z2 01 REG 1k 3 i I 5V PR
P,
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Table 7. Case distribution of intermediate solution for high emergency management agility

® 7. BRFNRERGHEMENPEREA SRR

Number Configuration Case

B (0.93,0.8) HK#7(0.9,0.85) if$(0.81,0.99). 1L %(0.76,0.97).
1 DI*PS*SG*II J7MI(0.76,0.91) B E(0.7,0.501) FEJK(0.64,0.69). KiFE (0.63,0.92).
HE1(0.51,0.83) HIN(0.501,0.83)

JR#0(0.94,0.85). HT4H(0.93,0.8). _L#(0.81,0.99). 1L5(0.76,0.97)-
2 DI*PS*SG*OL JM(0.76,0.91). R 5L(0.7,0.501). FEJK(0.64,0.69).
K H(0.63,0.92), FEH(0.51,0.83). HFFH(0.501,0.43)

BiH(0.93,0.8). f#$(0.9,0.85) FifF(0.81,0.99). 1t5(0.76,0.97)-
3 DI*PS*OL*II KE (0.76,0.92)« T H(0.76,0.91). B E(0.74,0.501). #£JH(0.66,0.83)-
HK(0.64,0.69). £10(0.501,0.93)

Bi/H(0.94,0.8). F#5(0.9,0.85) FifF(0.81,0.99). 1t5(0.76,0.97)-
4 PS*SG*OL*II JM(0.76,0.91). B 5(0.7,0.501). & JIE(0.66,0.79). FK(0.64,0.69).
RiE(0.63,0.92)« FBMI(0.51,0.83)

5 ~DI*PS*~SG*II*~OL PEBH(0.501,0.66)
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Table 8. Results of configuration analysis
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B 0.576 0.568 0.587 0.580 0.256 0.694 0.669 0.652
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