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7 A 25 ) S BEARAR (CRPETE 45,2024) ) ARZS Pl AR R AL AR ALE T, LARAS 45 300 IR
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TR — B it RGP R R B S8 & 1k (A5 T RE A ARk L 2R B Bip [ S A W e 30
RER I SRR LR e . ARIE A S5 RGE S, R A SR O HOR g K %
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2024) "% Z &) TOE HEZE ( Technology-Organization-Environment , £ R — 20 21 - SR B HESR ) BA T2 () 3
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HL A =AY BOCHEEL R | JE11 2R QCA ( Qualitative Comparative Analysis ) 7757 28 3R S K245 B
JiT A7 R TR A R A

IRzl A ATl i 22 YO & -9 s A Rt 2% Bl 2 08 i BUR 5 | ¢ 5 B0 S - BIRIE R 5 A
W5 | = NA SR S H AR~ B AE T A U S5 3t T2 /Y PRI S AL , 3 [R) G S s 37 o A= 7 )
RGNS, X — i PRI AR R AL & e, TR AR 20 48 5.5l IR T ) S st 5 B ) 38 1k, e rpin
AR R KA FREM . WNERLEER s AR E Z R BRI YAk #0450 e BT,
HAFEAHT 5 USRI R ER A R BOR A AT AR ZS 7 I A 7 T BRI AR AR Bl g 5 N 214
JEF  RESh Ik AR E R TSR 137 15 57 Sl 8 L T BRI E P S 55 S e PR S R
SRIIERE ST, SR BB LA R  SEIIFHA N Z B E B AT S s NINREE TR | A5 R Vg 2 3 0
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AAUARZS P b 32 4 75 i A= 7= TR SR 1A P R A S T X5 M 8 3 2 B R AE,
2024) % A R R E R R IR S RE R AT 3 A SR, ST B A A4S LAJF & E T
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HOR S Rk BE L E 7 RGERIIR L RLG 5 T2 W (IS AT RE A B BRBH B 5 2 2 5L, S}
RS R O  EE TR R R 52 R IR AR REIR . oAb R EIREOR RGEME AR AL
FHRAT K AT LIRS T A 3K, 825 AR A BOARE S 12 8 A, i R a5 | A
23X — B AR PR R SR G AT SR C T A ARAE AL 5 B, S A5 57l B TR AR
WS EARKIAT e sl R 2 BT AR 7™ i N IR

(2) BEBHPE AR SR BB ), REshfk BB R AU AR B ARz B AR 7 ) i B
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ST A 5 AR TR P BT 7 (QCA) AL IRE o Bt JE T BT 4 1 5 241 4
MR B 2 TR A P SRS, 7 9T AL TR TSR 155 QCA 8075 QA 40 AT 41, s
V22 VB P A R R 2 B0, 600 DR 20 725 7 1 DA ST 8 M T 2048
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AL 109" TR SR R A 025 HORERE T 00 BRI AR AR AL
AR B2 B BBCR AR T B E QT AR 00 B PRI . 2 B PR RS A R
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(OMSF AT JE3E DEA-Malmaquist H50KHHFHRA P LB R 3L, JUi AR5
VERBACRIEYE™) B R BABA (B S P i B A
SETHDATCHEE B S AR R 1 IR, B, et I 2 i i,
BT P AR ChatGPT-4 FISCD— 528 5 T2 2R KIS X, I 2% AL SR I 2
VRIS S CRBIBEAE | 2024 PEWLAR  2005) 20 3EAT A TR AL 1980, B G A 12 il A2
“TNBL e A W R G KA AL eVTOL” KA AL I i
FIBLE ™ ABLPL”  UAM™ sl 2 e L3 MO BE ™ * AT RE VLR ™~ AT BR ™ T 1 R 2
FHORT L TR AT
x1 TEENESNERX
R VREREE € S

SEARE AR IR P BER AR R SR DEA-Malmquist F6 80555
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i Eg RS fealh it R 2 A A 0 ST Al R 255 U TR S B ) e 0 AP 2= Aol
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SERRBOM L ST LR R ORI AR [ RIS SR A A 5 B T T AR
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= BREEF TERESENFHLERSN

ARV 28 225 A K-35 AR = A FIER = A1 PR T 22 B P 50 NI w WE e e A AR A 30
0] 4y 2018—2024 4F, b 255U H 32k CSMAR B | 24742 1 a2 250k B E R ™
KRy (CSMAR #5308 T BUR TARSR A (2 A Jerp B RIS B B MAEEE-F 6, a0 irf 2R A
TR R e e D REAE S WA 45 ) SR J 5C % Y 6 5 S s 2 Bk, RV AT AR i A, AR i A vE— Bk s

68



ZmE REE RRA KT ESFREFEF

il S AL B A R AEAR N AT B L SR B R AR SR H BT, DL 5% 50% 95% R -5 BRS Tl
FUE, 30 SCR A R S g, [FRE, bR AR R B A HE S A 0.5 II{E R
4 0.501, AF A HELE IR LR 2,

x2 TEREER

g K = ABdE R PR =SB A e
EeRE AN EeAHRE meRE W mesdE
SR RAEFEAT 0. 832 0. 026 0.015 0.772 0. 062 0. 053
HRANHT R 0. 368 0. 006 0. 000 6. 865 0. 064 0. 000
Rzt F ik 0. 426 0. 052 0.016 3.165 0.211 0. 055
SRR mERAL 0.244 0. 094 0.021 0. 441 0. 064 0.032
BRZE | 0.728 0.317 0. 000 1.183 0. 346 0. 000
FenliR g ik 0.222 0. 005 0. 000 0.415 0. 005 0. 000

MR B 1) — BRSPS T 0.9 I WPHEIZ 5% A28 B I A A BE A5 s TR FR /N T 0. 2 BB S
— PR R PR IR B KT 0. 2 MIFFHE— 20400, 3R 3 M4 Hr 45 R R K = A Rnek = f i &
K2 7 B 7= KO- A8 B A B B /N T 0. 2, D S — S ¥/ T 0. 9, BB — S35 A M R
{SEss I Y e b S A PAT - S UEON

®3 BREFREFNKENVLEZH-BUEITER

K=# TR=#
AR s TR dAE—%E An—8E LR e dAiE—%rE An—EE
—HM: EEHE NS R —E EEE O HBEE PR

SRATRAE R 0.794  0.924 0.036 0.040  0.825  0.946 0.019 0.038
55 IR R 0.671  0.530 0. 062 0.047  0.597  0.458 0.031 0. 147
SRARZS T K 0.782  0.877 0. 041 0.027  0.782  0.870 0. 049 0. 099
SRS Bk 0.651  0.544 0.023 0.087  0.600  0.429 0.012 0.135
SRR FRAA 0.694  0.681 0.019 0.017  0.749  0.627 0.076 0. 084
e EFAA 0.627  0.578 0. 044 0.025  0.576  0.506 0.193 0. 182
RECGRAET 0.663  0.755 0. 025 0.033  0.732  0.669 0. 086 0. 076
SR A5 0.640  0.543 0. 061 0.029 0.416  0.513 0. 042 0.153
TREERRN M R 1 0.626  0.847 0. 050 0.064  0.788  0.886 0.014 0.165
55 HE Al 0.704  0.527 0. 045 0.046  0.503  0.388 0.023 0. 188

m ABESSH
FIW 2% 1 21 5 B9 b i — B K P AR ST 58 A D — SR AR R T 0. 75 (fas AR,

© ASCBXHRAR S B ™ SR IEHEAT T 20 b (RS T HARAR SCHE ST E BN A, 0T 45 R AR T JoR , ml 25 B Al
RIRRPERT R

69



ZmE REE RRA KT ESFREFEF

2020) P BEAASCHIE I EARN A TE BAE F R AL R DL—B0rk BIE R 0. 75 PRI BI{E R 0. 75 Jil
BB R 1 VR AR R, LA (R fige Ay iy, 5 AR P 757 Pk A O S 0 | e 2445 380 vy I 2 i o A 7
AOFBI AR 4 Fin . SR —EHE RS A S0 —8EY KT 0.9, Bk PRI MI&414 PRI ¥RF
0.75, KW FN7R Y 6 FhdZSTE W E] 525 18] b B BA B Ry i B ) B, AT LA X 6 R 2H 22 AR A Sl il
R B AR A B A 7 K R e o S A

x4 BREFEETNKFAS

‘ K= PR=1
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H1 H2 H3 H4 H5 H6
WAIPEHRRE R RO R o L ] L L L
) s i g Ak [ o O o [
feshtE RIRER
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lie =d| ) ) °
LER IR B o
FeRlA e 5 ® ) ® °
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PRI 0.971 0. 941 0. 949 0.932 0.971 0. 929
o 0. 540 0. 495 0.323 0.512 0. 541 0. 427
B PRI 0. 954 0. 944
R —Fe: 0.979 0. 968
B 0. 453 0. 493

T @B KMAAAE, ORBINGSFMAAAE, AMRBRLOFAFEL , AMRIFGAG AL 2 EHAR
FAZAAFRET LA B mT LSRG

L K= AR IREH A > KA S

(1) ER-FHRNAER S (HL) o ISR ERER (=W BRMERRAA) Fii
FPERTRE R CHRATHT R ) A% O A4 A5 H PEPREE 2R (BOR 425 | LR Bt 15 ) & oG B
FRZE A RIMER 2 0 A 7™ 0 ) e 2 AR b R e Y N AR 8l g, TG DLRR R 1) A1 B USR8 iy i
IR Ry EERHRE A SOR HBE SRy AR AR AR 2R Y B TR T RS m R AR
Bz I AR 7 A AZ 3RSV E T, S (B B 5 R AR 7= B s s R s IR R BT R 2 R RE
B A S5 A0 (R (Y SRR A < P A D o 1 = SRR B3 0, MR AR AR X — A FRm Ak &
JEIZH SR S R IRA N AR SRR AP . S RS T RS R R B D RIAG A T
TR B S M E SRR AL, T3 RRE Q4203 , FahRFE S Rl 5, AT il ok 42
FIBIHTIT 18] 5 v 2R A WUPHS B AR - b S AR 5 A D 7l S B, R R sl R B i 5 BOR S, 7
H SRR IR AR 5 X 26 R B RV i 3 A Rage ol GRAX, R 58 A T 5 5 4 D 350 2l 25, T
Bl A-TEAA YA, W5 | 3 B 2R RS IR . ARSI rh W VT A AN T 9 52 e A it 9
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AR EEZ (R BIRT R ) A0 25 T 3 A S A Bt 2 A1 s T 4 1 A 2 JE 50 SR 2%, B
R B A = 0 R R LASMIEBR 0 3 ) RIVEE T 37 1405 5 A A B4 A o 48, o v Ll sk 990 s oA s
DRI AR, 0T R5 B A B A 7= I A SCRE LR A < IR BT - IR IR gh A7 |« BREE ™ ™ b 1 I
AT | 5RO E R 1 S I S BRI SRR A TS TZE BT 5 R A RE R IR S ¢ R
iR R BIHT U R IR SIS 7 2 JR 1) SRR R DA 5 (SR TR 5 < K 8ty O 22 T < A PR 4R B A
WL LRSI R AMNEE 3 5 BUN 32 38 58, 7RIS T BUR IE i B BE PR S R BOE B
B 5 ) P 5 ) B A U BRI , I8 SN0 s A 1 75 A 0 R B 37 SR TR e A BB v BR85S 5 R 2 [
JRAE [ SR ARG IR, PR 1 % AL R FAR SR A Pl 2 J8 4R TH SRl Bt sk A, O — 2L IR ShBUR K,
MTRFEE AR 25 B A 7= I 4R T, TERRAR SR R | 2B JE A T 114 S 380 B AIE 17 B IE . SE MK 1K 4
PEAL N A R 24 M, A R RS 2 S B RS TRAT N4 AR SRR IR, B T A {1
23 PV R ARG 5 AR s AR e b B T | A BRI BE BT 1) AT AR T R AR A A DG B R
SR I A A i 5 538 7 S e Ak e R ) Y T 7 B AN, TSI YRR 5
TE T BREE R R S R 2 A TE RS B K2 B0 T A 7 7 07 1 A R A (L, Sy 1) 2 DX A (1 2 20 5 4 Jr 4R AL
TSRS

(3)“ ER-JLE ARG A28 (H3) . ZA SRS PE A b s T 3 B4R S5 PR
BB R P SR B A | TR AP AR R (R UR ) MO AR s R A S BOR A5 R
S BB, RS 3o T 3 T A 70 R BT IR A A A i 4R T IR s B T A O i R R A
5 AH S BSR4 RS I AR 2 i I A 7 g e J p A S I Pk e, 7S SCOK L 2R 2k - S e 43
B R SRR A T A S S R RS A ke B A SRR IR s SRS At R 1 R AR
ZSB R R AR T RAE AT AR S < AR SRR 2 T A B AT FE 4 A AR B
BCR 5 < dgge” ) Za e TGS T R RAKFE S i (4 K 25 SE R 15 it , 38 3k T Ak RSO R BRI R 4 T B
JAE PR KT AR AR . PRI S P S FL G A A 2 1T 3 32 R 75 43 R AR X 58 3 IR 2 JE A 15
Jih, BB 3R B SH JR A  IE , ERe O et dek e 3 1 B 0 A O R R M A A B
A 5= WA TR 45 30 0 A 7= ) R e . FEREAR v VT 948 N Tl A S B Ry 4R 3t T
A T EIAIE 3 M ARFE IR R A R il b LAtk 5 = A v A 30 T B SR R, T 5| T AR Z B AN
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SRS K 3k R BE R AE 505 B N & BN A5 RN b 5 45 4 TOUAR BF 2 DILAG) F B8 7= 2 B 5 4, B
BT 645 B S T 55 2 fr e AR DI B 1 7 5 A & BT A 2 s S8 UE 547l i A s
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2. R A SARE R AE T SARF S
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Low-Altitude Industrial Ecosystem and Low-Altitude New
Quality Productive Forces;: A TOE-QCA Configurational Analysis
of Cities in the Yangtze River Delta and Pearl River Delta

LI Ruixue, ZHU Fuxian, XU Xiaoli
(School of Economics and Management, Xinjiang University, Urumgi 830046, Xinjiang, China)

Summary: Developing low-altitude new quality productive forces serves as a crucial lever for promoting
high-quality economic development and advancing strategic emerging industries. In this context, the low-
altitude ecosystem, which is a systemic innovation field composed of core technologies, market entities, human
capital, policy environments, and infrastructure, has emerged as a key carrier for accelerating the emergence of
low-altitude new quality productive forces. However, existing research lacks systematic exploration of how the
multiple elements within the low-altitude ecosystem synergistically drive the development of low-altitude new
quality productive forces. In particular, few studies have adopted a configurational perspective to reveal the
multiple equivalent pathways formed by different combinations of these elements.

Grounded in industrial ecosystem theory, this study deconstructs the low-altitude ecosystem into three core
dimensions, namely fluid resource elements, agentic subject elements, and structural environmental elements,
and constructs a Technology-Organization-Environment (TOE) analytical framework for understanding how the
low-altitude ecosystem drives low-altitude new quality productive forces. Data are drawn from multiple sources,
including the China National Intellectual Property Administration, the CSMAR database, regional government
work reports, AiQicha, and the official website of the Civil Aviation Administration of China. Using panel data
from 50 cities in the Yangtze River Delta and Pearl River Delta metropolitan economic circles from 2018 to
2024, this study employs dynamic Qualitative Comparative Analysis ( QCA) to systematically investigate how
heterogeneous configurations of low-altitude ecosystem elements influence the emergence of regional low-altitude
new quality productive forces, and conducts between-group and within-group comparative analyses of the two
regions.

Compared with existing studies, this paper makes three main contributions. First, at the theoretical level,
this paper integrates industrial ecosystem theory with the TOE framework to construct a three-dimensional
analytical framework of fluid resource elements, agentic subject elements, and structural environmental
elements, thereby deepening the systematic understanding of the generative mechanisms of low-altitude new
quality productive forces. Second, at the methodological level, this paper introduces dynamic QCA to analyze
panel data, overcoming the limitation of traditional QCA which is only applicable to cross-sectional data,
revealing the temporal evolution patterns of driving pathways for low-altitude new quality productive forces, and
providing a beneficial supplement to configurational research methodology. Third, at the empirical level,
through a comparative analysis of the Yangtze River Delta and Pearl River Delta, this paper identifies six
equivalent pathways and reveals their applicable conditions, offering a new explanatory perspective for
understanding regional development heterogeneity in China.

Keywords : low-altitude economy; low-altitude industry; low-altitude technology; industrial ecosystem;
new quality productive forces; configurational effects; dynamic QCA
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