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Table 1 Literature analysis in the low — altitude economy
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Figure 3 Industrial distribution of cases
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Table 2 Information of results and conditions calibration
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Table 3 Results of analysis of necessary conditions
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Table 4 Results of configuration analysis
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HZ S3a 0.083 0.187 0.000 0.940
fife B A ik 175 S3b 0.068 0.163 0.000 0.770
A S4a 0.045 0.111 0.000 0.501
A7 S4b 0.066 0.151 0.000 0.770
S5 0.029 0.068 0.000 0.580
A AR R AHRE S Inn 2.833 1.455 0.000 8.256
P& — Dual 0.365 0.482 0.000 1.000
B RBTR Lev 0.435 0.195 0.060 0.992
Al BB Size 7.900 1.243 5.170 11.939
A4 Age 3.121 0.279 2.079 3.738
(2) HEHEIA W SO % S AR AR 1% F 99% 43 i B b ik A7

T AT AN IR LA B AR RIR A 28 U Al e
HERERE W, H A4S ST AS 2 A S3a,
A S3b ML Sda W H RECE & W IE, 1S
S4b FIAHZA S5 WIHRBCA B % . M alm, HF
A ST A S2 HA S3a ZHAS S3b MIZHA S4a X
T A0S A B Bl A Ml 2 8 5B T A TR, o — 25
(RN A=

(3) Rl P A 5

S PR SCHR AR SO DI 45 S 1E AT R g
Krgs . H5E, ASCE A B R LP ik 4
b 5 iR K Nk 8 s 45 SRR IR Rafd, H:

Winsorize A& P DL 2 5 4 s {5 J k9 FioR 45
RIHER

(4) L 53 Hr

it — AR T [ H 2 PR AR X AR 25 2 B Aol
Jo i i Je R AL R, A SCOHs 5% e =X RHT RE I A
WL Br , DASR Sl 5 7 45 ) 4 52 M R 07, 495 2R 5k
10 Fros . Ho 31 (1) 7R o A 728 o 58 1 =021 8 B
71 (Inn) 55 it B (TFP) 22 6] A7 75 2 35 1E 1] 5%
F 90 (2) 2 (8) M 433 4z 45 75 45 ] 58 e =X A1 Ak
(Inn) M9 A 800 J5 , 45 24025 6 4 ok & T i &
(TFP) (4 E 45 m . fh 1 7T 0, 425 S1.,82 . S3a,

ISIA
2
=2
iz

E/
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Table 7 Benchmark regression

AL X 15 S Ak A JiE (TP 7 A dd 25 T i) S

A AR . 5 i & TFP

(1) (2) (3) (4) (5) (6) (7)
Sl 0.896" " *
(0.253)
S2 0.796" "
(0.309)
S3a 0.454 "
(0.197)
S3b 0.415"
(0.248)
S4a 0.728 "
(0.309)
S4b 0.147
(0.206)
S5 -0.216
(0.438)
Dual 0.069 0.062 0.050 0.050 0.022 0.043 0.046
(0.085) (0.086) (0.086) (0.086) (0.088) (0.087) (0.085)
Lev 0.954" "~ 0.954" " " 0.899 "~ 0.918" "~ 0.924" " " 0.937" " " 0.945" "
(0.290) (0.292) (0.294) (0.291) (0.295) (0.294) (0.297)
Size 0.298 " " " 0.293" " " 0.295" " " 0.298" "~ 0.301" "~ 0.307" " " 0.305" " "
(0.037) (0.037) (0.037) (0.037) (0.037) (0.037) (0.038)
Age 0.063 0.049 0.035 0.049 0.058 0.072 0.073
(0.197) (0.199) (0.203) (0.200) (0.199) (0.200) (0.199)
Constant 3.7567 3.855" " " 3.900 " " " 3.834" " " 3.789 " " * 3.703 """ 3.726" "
(0.634) (0.647) (0.663) (0.652) (0.646) (0.648) (0.644)
N 259 259 259 259 259 259 259
adj. R? 0.383 0.376 0.377 0.373 0.376 0.367 0.366
TE T AR AE 10% 5% (1% WIOKSE L ARG HE S O BRME 2 R AR AR IR B IE . TR,
F8 HEMKE1.BRETE
Table 8 Robustness test 1: replacing the dependent variable
Rt PEAS 46 1. B 4 K76 & TFP_LP
(1) (2) (3) (4) (5) (6) (7)
Sl 0.787 " "~
(0.242)
S2 0.715" "

(0.289)
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Fe P AS 45 1 . & e AL & TFP_LP
(1) (2) (3) (4) (5) (6) (7)
S3a 0.346 "
(0.197)
S3b 0.277
(0.249)
S4a 0.831" " "
(0.316)
S4b 0.217
(0.210)
S5 -0.232
(0.422)
CVs Yes Yes Yes Yes Yes Yes Yes
N 259 259 259 259 259 259 259
adj. R? 0.622 0.619 0.618 0.616 0.622 0.615 0.614
®9 REMRE 2. EXBRRKE
Table 9 Robustness test 2: removing extreme values
TR A 56 2 2 2% B W o
(1) (2) (3) (4) (5) (6) (7)
S1 0.961" "~
(0.282)
S2 0.876" "
(0.356)
S3a 0.478" "
(0.192)
S3b 0.434"
(0.244)
S4a 0.757" "
(0.301)
S4b 0.167
(0.209)
S5 -0.115
(0.496)
CVs Yes Yes Yes Yes Yes Yes Yes
N 259 259 259 259 259 259 259
adj. R? 0.393 0.385 0.387 0.383 0.386 0.376 0.375

T H AR BRI 35 Al R Al B R R B K Sl 7Y
(75 S2) il i B L K RE B 5 BOR TR A B o
TRE I v 4 SURLEE 1, & 45 B0 R B SR HK

FAART S, 0 & R 8L (4145 S1) Em AR 200
5 W A BE 0 R A% 3 A A B T R ]
R OHARAZS A A Ml a0 B e 7, i i
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J1. HERIREH R (A4S S3a FIZHZS S3b) DAl S KL il
Wil S A% O 38 3k 22 S A 300 4 S5 AR BT T A LT - 41
A S3a il i BRI AT 8 BT S R AR A Ui
W AR R A A E R A R A A S3b N
WRFE T 01 8 R PR 45, 4 2 7 o BB 5 5 55 A8 A
FARAR 2 T 3 B R T B kR B s
FEAE N, P E SRS A (414 Sda) i@ “ A -4
2L - BT =4t b R G R R AR A, TR
A SCHE R 2 B Re AR AL L i AR B R R
e e A, =5 U ) 3 B T s i XA E e

If ik — A Ak = B i R R S hE . EAEEN

I, ZHAS SAb AR 5 JE PR A R LA L [R5 e
F 30 55 AR RR I, 32 XU S s B A 00
(IR TN IERCRTE S 50 e S S o2 L B A Y
Bl BT URC b 5 A B R 52 A L BE T i 4
12 75 U 5 () I, R0 i A AT A 04 R BRI i T 2
PR, BIFT I AL (4125 S5 ) MR i 41 2U0T A%
Xt B AR B 5E 1k, AT RE 51 R A B S A U
PEUT BRI R Mg g AR ORI B PR B
% B T S WAL IV, 4775 BF IR 5 N RUAE 55 1001 e A A
A TR AE A R . 48 TR 2 PF HoA MR = A
5 PREEA R A BUE 5, 2OM O S OXE Al wT Fy
SR W) SR BEATBR .

x10 HASH

Table 10 Intermediary analysis

(R A 44k i 5 ik 2 S TFP

(1) (2) (3)

(4)

(5) (6) (7) (8)

S1 0.691" " "
(0.252)
S2 0.707 " *
(0.276)
S3a 0.475°°
(0.200)
S3b
S4a
S4b
S5
Inn 0.092" " " 0.077" " 0.088" "~ 0.094 """
(0.033) (0.034) (0.033) (0.033)
CVs Yes Yes Yes Yes
N 259 259 259 259
adj. R? 0.388 0.396 0.393 0.398

0.444"
(0.259)
0.515"
(0.301)
-0.056
(0.201)
-0.550
(0.415)
0.094 "~ 0.083" " 0.094" ** 0.097 " * "
(0.033) (0.034) (0.035) (0.035)
Yes Yes Yes Yes
259 259 259 259
0.394 0.391 0.386 0.388

5 w5Emn

5.1 R4
YE R B R M3 X4 = B 3R IR s B IE
T R HE A A BRI 3T I L B B R AR 7 T ) S AT

B, FET TOE HEHL A SCLUMIK 28 2 0% Liii 28 w) S
FOREA Tl S IR RGERIE T RS &
DA S R T RE ) 1Y 22 T0 B 2 % A% B HC X g Joi
R SRR AL E RO BT

(1) ARz 225 Al s 2 e =X B 3 BE 1 B9 31 I AL
il TG 22 B O A DN R G2 B R A AR B — e B
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FLfHh AR SR G 7 SR AR, ik — 2 398
S RIR i 5 BF & UK B AU (ST, BT IR g A
(S2), ¥4 5% 8K 5 /Y (S3a/S3b) , B[R] 3K 3h & ( S4a/
S4b) FAIFrilFE A (S5) o

(D) ERPAPHE TSR LN T XHE
AL 4148 S1.,S2 . S3a . S3b 1 S4a HENS M 1T HE T
S AR e R R A Al i
LA S4b Fl S5 PR A B 6 e B w28 Fn 41 250 %
P 55 0] A, oK R X Aok 4 B AR R R AR
S
5.2 Eigwamk

AR SCHYHE TR B ERBLAE LR =T e,
FERFSY AR 0, A SCHR 2 R TARE &5 2 W
B8 5 XA LAY 5E Pk 53 B, A ST LA Al A A 58
X, REARGT T HAE K 3 % 42 5 5 i R R AL
il SEURRS T 32 Sk SO )2 TR S HIE 43 B 0 5 S
FLVR 78 7 0 2 10T A X A 8 2 P T A A U 7 i
BRI 2 R R G R B 19 JR B, AR SCOR T T IV 1Y 52 %
T B HEAT 20 B A SO D 22 E O e LR SRR
SR X PR S5 ) 80, S I 8 52 4% 3 40 F 9 42 4t o
Ho HE, R R, A SRR THEARZ T
b BT A KT R il A A O R R R A EH
ML, $8 7R FEAR A LR R85 = 4 D[R] 3K 3 1) 2 o0 %8
1 =X A B AR TRAE TOE HE 42 7 5 B 14 3 24 77 Ml 1
RS
5.3 BEERTR

AR SR Al FVER BB AL T LR R 5 S kS
F AR K SR YR — Ty T, AR SC A PR A A 3K
SR B IR ) B R BT OK 3 A A R R X, R
LA BT 5 W 1) 8 B RN AL R SR AR B . Al AT AR
T B B ) VR BLI | A1 2S5 A R AN IR BT ok 25 5
PR BB A 51O 081 i a0 B 4T R A A8 S A
E i X A G = A R S T e T
3 — 7 AR SRR T 2 8080 I TR HE B Al
Jor 8 R i BV TE ML 3G TR B AR 7 ) ke
Ko SR BT A K B8 7 AR 2RO, A M A
BT S e v 5 A RS B T 5 ROR f
T H VAR A R IR0 Ak B R R, E UM IR B A4
JE AR SR RS 2 0 B W 1Y 7l 5 R AN AN
BOR B AYRE , S8 35 B8 PR R 23 TR 20 52 i) £l 58
e ZCRHT , 4l B R 22 AR BOR dE . 1 5 , AR R
Bt T, N 25 0 #E#E 38 ALY T AL % 3 55 4%
BT ) P 28 Ak A JRy | TR A0 8 B AR B @i, 75

SerEb QR R LUK, AR T 3 IR 55 )2 T, B B AR
P R PR MG A T 37 B 2l A At 2l 2 0 T A i AL
PRUEVR R WEERQUB I R BE 2, R, TERIHT R )=
T, 7 458 % e 1k 1) 22 3% i 2l 5 DX b e e gt 4
SRR AR P BIL AR R & H R BORAR R A A fe
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The breakthrough innovation and high — quality development
of enterprises in low — altitude economy field

SHAN Wei"*, XIE Wen —bin', SUN Yi - zhong', CHENG Chang — feng'
(1. School of Economics and Management, Beihang University, Beijing 100191, China;
2. Key Laboratory of Complex System Analysis and Management Decision, Ministry of Education,Beijing 100191, China)

Abstract: As a strategic emerging industry in China, the Low — altitude economy is becoming a key area for cultivating new quality pro-
ductive forces. With its high technological intensity, cross — industry integration, and strong potential for value creation, this sector is
expected to reshape industrial structures and foster new modes of economic growth. Unlike traditional industries that rely on technology
introduction and incremental absorption, the Low — altitude economy is distinguished by more pronounced innovation capabilities,
thereby accelerating industrial modernization in China. Nevertheless, it also faces significant challenges, including technological imma-
turity, regulatory uncertainty, and high environmental risks. Against this backdrop, breakthrough innovation is not only essential for
securing competitive advantages in global markets but also a key driver of high — quality and sustainable development. However, exist-
ing research at the micro — level remains limited, particularly on enterprise innovation strategies, organizational conditions, and their
interaction with external environments. To bridge this gap, this study examines the diverse pathways through which breakthrough inno-
vation occurs in the Low — altitude economy, demonstrates its pivotal role in advancing high — quality development, and provides both
theoretical contributions and practical implications.

Based on the TOE framework, this paper develops a complex mediation model that integrates QCA with regression analysis to sys-
tematically examine the pathways leading to breakthrough innovation and the mechanism of high — quality development in Low — altitude
economy enterprises. This integrative approach provides a more comprehensive understanding of how technological, organizational, and
environmental factors interact to generate innovation outcomes and foster sustainable development. The research findings are as follows;
(1) The formation of breakthrough innovation capabilities follows multiple concurrent causal logics, and there is no single necessary
condition. (2) There are five driving paradigms for enterprise innovation; R&D — driven, digital — driven, environment — driven, col-
laborative — driven, and innovation - trial — and - error — driven. (3) The complex mediation test shows that, except for the innovation
— trial — and — error — driven paradigm, the other four paradigms can basically promote the high — quality development of enterprises
through breakthrough innovation capabilities. These results not only deepen the understanding of how breakthrough innovation emerges
but also indicate its pivotal role in promoting high — quality development.

Beyond the key findings, this study contributes to the literature in several important ways. First, it shifts the analytical focus on
the Low — altitude economy from macro — level regional governance to micro — level enterprise strategies, emphasizing how firm — specif-
ic technological, organizational, and environmental conditions shape innovation models and development paths. Second, from a meth-
odological perspective, the integration of QCA with regression analysis offers a more nuanced understanding of causal complexity and
provides novel insights for the study of complex systems. Third, the study extends the applicability of the TOE framework to dynamic
and uncertain industrial contexts, while the identification of multiple effective innovation paradigms underscores the theoretical impor-
tance of strategic f{lexibility in enterprise innovation. From a practical standpoint, the study also offers actionable implications for both
enterprises and policymakers. For enterprises, the findings suggest the need to carefully assess technological assets, organizational
readiness, and environmental conditions before selecting appropriate innovation paradigms and development strategies. For policymak-
ers, the results highlight the importance of targeted infrastructure investment, improvements in the business environment, and the de-
velopment of supportive digital platforms to foster enterprise innovation and high — quality growth.

Key words: low — altitude economy; breakthrough innovation; high — quality development; complex mediation model; TOE framework



