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The Mechanism for Breaking Financing Constraints of Technology—Based
SMEs from a Life Cycle Perspective: An Empirical Analysis of
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Abstract: Addressing the challenges of financing difficulties and single financing structures among technology—
based small and medium—sized enterprises (SMEs) in Henan Province, this study employs panel data from 343 such
enterprises between 2018 and 2025, based on the corporate life cycle theory. Using dimensions such as firm size,
asset collateral capacity, liquidity, growth potential, profitability, and market competitiveness, a panel data model is
constructed to analyze the influencing factors of financing capabilities across different life cycle stages. The findings
reveal: (D) The financing capabilities and operational characteristics of technology—based SMEs in Henan exhibit

distinet life cycle variations, with an overall pattern of “expansion + modest profitability” from inception to growth,
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“stability + profit contraction” in maturity, and “contraction” in decline. @) The influencing factors of financing
capabilities demonstrate significant stage heterogeneity. During the inception stage, firm size, profitability, liquidity,
and market competitiveness positively impact financing, while in the growth stage, liquidity and market
competitiveness drive financing, with growth potential showing a significant negative effect. In the maturity stage,
market competitiveness becomes the sole driver, and the negative effect of profitability approaches significance.
@) Liquidity and market competitiveness play critical roles across multiple life cycle stages, with liquidity exerting
the most pronounced influence during the growth stage, indicating that operational efficiency is a key determinant of
financing capabilities. @ Traditional fixed asset collateral exhibits a significant negative effect in the decline stage,
suggesting the limited adaptability of a financing model reliant solely on collateral guarantees for technology—based
SMEs. Based on these findings, it is recommended to shift credit support models from “emphasis on collateral” to
“emphasis on operations, efficiency, and growth”, based on corporate life cycle characteristics. This approach would
improve the precision and effectiveness of financing support by enhancing the multi—party collaborative technology
finance support system involving governments, financial institutions, and enterprises.

Key words: corporate life cycle; technology—based small and medium—sized enterprises; credit financing; multi-

party collaboration; management mechanism

0 5l

BB A H /N Al 2 6 R G138 ) B A
7l G5 16 T 2 1) G B S, T R R 4 T X S B HT
IHEhRERE 0 & . XA CIH T &
A 5 v AR PEARFAIE , 7 R TR e i o 2 i T I “ 7=
s NN EIE AN AN &2 PN I )
“ R M IR R, R 4 A0 SR ORI 20 FE RV R R
WO RS o Al 2B o B A B0 R 0, R A rp /A
MEAERIAN A il ZE IR % B B 98 4 75 oK W KU
RHIE A8 RE JIAFAE R 22 7, X G i S RF AR 5
T R R B Bt oAb AR G — TI0) 7 S I
USR5 4 R R 25 A X DLOE Fic 3L 4 2F & L I R
%?Ek[l]o

TR AR N R R X 45 KA AR SRR A
H Nl R SRS B, B Dk 34 TR, FEE
o & B — RS B ER A R 2 5 A
1,8 5 Wi R IE B M EG I AFE T R NS AL
IO BRI BE = B A RCR AR PR 8 7 55 %5 1)
RO, % 5 4 B — IR DY AR R B A g 1y S5 ]
RGN R M. 20254 6 H AR 48 BHE AL /Al
DEFCRANIL 1 315.76 1470, A 3R IT AN 49.9% , izt
KT R H AR A 70% 1K1, Bl ot 920 & K
FRERATE DY AR (B4Rl B, B AR T SRR I EA P
BT, AR SC I i SR AR 58 1R AN [R] A o A B
Al fil 5 R 7 A% 0 5 T R 2R ST A B R AR R
AFAE 1 0] 8L, 44 S “ BURT — 4 B LA — Mk = 05 3 [+

105 5% % 7 LR, A AR 70
e R S B  R E A B ) D
G R RIE .

1 EipEM 5 HtLRid

1.1 tHXIEBIEER

Aol AR i R ER R DA N, ML AE A [F) K o B
1)U B 2208 H b A XU KA AR B 35 22 57, il
TEREE S SRR R TS 2 AL, A B
W 70 Aol b B8 75 SR AR A 7RO HEZES) . PR vR B
PR R AT 0T B — AR T I A5 B BE 22 5 KU 4 i)
F, BT R T A R S < o A A IR - & AL
R Al = J7 W R ML R A% & AR BAMER,
S P B R B e = B S O O L7 g = y=g DA
%A, BHE AL /N AL R 58 77 25325 BH A [
TE IR T AR A 18] 145 BT AR, S BURAT (5 DRI
i DR 5T 3 HL b 55 24 RO B AZ 0 R A 02 15 0%
B PRI T T T 5 A 0 DG ) gt 0
1.2 E RS TikéRid

KT BRI A /N AR AS 08 KRS & R A 5T, [ 41
53 TR TRV AR ) 5 A 4, 1 I P I A T 4
E A L ARMRRE , 52 A9 OY AT - BT -8 5
PG AR 2R 5 4 3 22 NGO S s i M AR AT B &5
A A AR i S SRR AR ) 8 RS HE A 4R AS K, PR
T I R IR BTV R IR AT (S Bk 45 AE TE 2 Ak R
R Re B, 7 A AR AR

0 b A= i JE TS Rl R AT D BT 5 B AR

- 921 -



2026 48 A

o om A

F44E F4

NS XUHT U T AR T I R 2 B Al A A A
IR 73 773 5 ks e R 4ol R R B Be g At 1 5 ik
S RIS LA R A D ACELRHE R v Al
A= i JE YD R R 0 PR £ DT XU A A S 3 SRR AN A
B B R B 20 R R IR A AE 22 7 o Al A i IR B
(AR 3 S T R Rl BE AT O o) B BOWE T A B
Anthony S5 RLA 2> TR bR A K A B HT K
BEARSCH  JB M) SAS AR A b A % 45 i s 4 R SR IR
Sl A M A i JE BT B ; Dickinson' B HHBE T4
BB AN g BT A A 1A A R T N R
gemtyideft F EES % . T ARRID AR
EORME 57 EAAAEZE S JR S SUl T 24 S
BIF TS GRARFALE 126 36 AH 2 4 A= i JA 39RO 8%

55 R4 < Rl [R) SR AR SR BB SR B LR
77 SR TR LR S BB “ B RERB eh
A b B 3 A 2 3 H AR 2 R VR 4 AR K
PR SRR B R EUR BE R B R /Al
Rl BE 200K SR TR ST E T VIR A R
BRIk R FEBLIR , $72 H 75 8 4 B e Al Bk R
(L3

LA B T8 AR SE Al AR iy ) S0 BB R o /4
b it B AT 9 AN BT RS BAT 2 e, B2 05 i A
Fe R At BE 20 SR B0 B BB AR, (BB B X R
Ry ebN AN, G55 2 i A R R 2 R G i B
455 2 05 BEALBI B TEAT BN BE =

2 SEEERHEE T NS IR S 58

2.1 AEEREE PN R REGR

AR, 75 [ 5K T 9K B A Fee Al AT R R
T B IR 2 B AR SN T F AE RHR R R
WACER DI, kAT R R AR S i b B — A
F O BOR EWIER 25 O R RESE SO T 2% L 1
DR DX 357 M 25 ) 1 B MBI A A% ) dt Y B ST
(EBE AR FE AT AL W S JE AR MR AE R, A oll 3
i 5 BN RS R R IR TN B R
B, 5T XU RE e85 s M BIHTRE I WA IR SR E
0 L FECER R AL RO R T I R IR A 4
Rz 4 EAPEAZE Al s AN EE EUR B 23 Ak A7 AR
AL AN i 4 T 55 1) AN RIS  IBEL 85 A 0 45
e L, S B 5K BN RE ) AN AR E L Il 24 T A
MbAE KPR B E 77
22 AEEREE RN R IR

1) % 4 SR A S 0 (B i 4 ok 1 X 3 - 2025 4

- 922 -

6 A AR 4B R /N GEERE 1 315.76 14T,
BEWII K 11.44% BN HE R BN AR Tk T
W4 R (1) Bt 4 T SR S22 T, WUR AN <6 AL A4 1) 3¢
FF 1B TE 78 58 A i A A b il 9% 75 oR , 2024 FE A
RERE A H /N Al fil 553 2 26 A R 40% , B A Al
il % 5k 11 B2 O 65% -

200 R % 235 ) B — ek AR [ 4 ik % < A A5
RlE DLARAT GO 32 BRIl 5%  f5t 25 i % 4 L
55 77 27 LOAR ARG » B A T 3 P+ 23 i 9% 1) S 0 2
AR XFLURAT v T Rl oE 25 A AU JE) T 4
MV 55 4 R 7, WA {5 DY UK I8k B v FE UK T
27 Bl K AT s g 18RI

3) il B M 5 il B BT 1) A < AT R A SR
WU AT IR OE RHEAR 43 DY A5 55 4R 4R 5 H
FAF BT i, (B8 S T RS PR ORI . Al s
S BT I AR T B A R G R R R R
s RIS F T 2 A B A TR R AR, dR AT
SR E v IS A S, DYk R 2 AR AR 2% A A
s Al Rl RO 7

4) Rl gE 75 SR 5 IR 35 1 AR i B R RRAE < BT 6
i Ml DASR A (] 32 i %, B A 8 0 i LR AN ISR
51 L s K A R i K IS TR A TR
SRRZ 5 A A A ) T 38 e BCEE B | b T R R
&2 o7 AERBUR I 5 A . (HR e 48 2 H(E 0%
P AT DA BRI B BT e PR O L B2 5 Al A
JAHAUC L 1) 22 FAGAS B8 TR, 45 MM oF J& 98 ),
23 AEARFEAMIEREBEEN DS

DR A B AN FR i) 3858 H < B AR/ Al
M3 553 B AN JE A DB EE AN SR o Al B
2 H VAL BRI R, AR AT ME DL AT PR A Al
IR e 17 < F AR F3 RIS , 15 5 XURG DA i
AR5y, BB A0 R B R A e — JI 90 7 HE 4 , R £
FRTEN

DAE B 5 Ak T SR AT« 2 BURAT ) e 2
& G AR DR AR, e 1 H0 A ] B 7 A AR e IR 4
WP, T Rk B RN Al (4% 0 5 4 JHE T
WP R BE J1 55 TC T B 7, 1K B = 6k = A 2 1)
PG S HCH B A5 507 S BT A 2, M DLUTIE Al

3) U 73 ML AS 56 3 VT B A AL T
ST 1 R 4 0 PR CRATLAA) , (L A AR AR /)N XL
RS M2 AL A PR, S 0 IBOR 1 fih B 4R LR AR RATIA7AE
75 ARAT T AR H KR 4B 2 KUK S o R A Hh A



VRFIA, 45 - 2T A A JA IO A B REBE R /N Al il 58 24 RO ML ATE 5 - 900 i 2 T AR R8s S e

W BER IR AEAS A2

DECR S SEBREEAN L M E AR a7 —
RYNVEH G Rl SCRFBUR ARAE I sl f2 H, BUR $ 1)
AT AG AR AR AE T S ARAT SE R AT Hp B A 1)
T35 R RV AR 11 i ol 5 BSOS 41 R e DA L O
FATRIHA B B B8 B A /N Al

5)UR B FRAR FR A7 AE AR < 3040 BT B = 6 R
F BN I B 25 R ER A R PEAG ML), 08 )5
B BRIV 55 R A& 8 R, AR R T
Wk e R IEA S IR 55 D5 25 1) e 4%, Mk DL AT
WAl 2278 IRV, RER 0 T B A e, 5 B e Al
i E NP
24 RIS EAE [ SEIETERZERL

DRy 1 5 LS I 7R 43 A 5 SR AR T ) ) A
AR SCORe 5 2 71 i i i B R A D Al T AT AR
MAZEE(GR Do HARTF , I B /) P XU BE
15955 B Ak HE (SIZED 5 55 % 72 5 A1 AR 48 {7
AN JE X B P 3R BE 77 (COLL) 5 fil %5 s < i %% £5 T
S TR I 4 YL P g R 8 R T T N JE) % e
(TURND ; PRI 5K 17 R (1 55 4 7 -5 2828 KU
FA BE 77 (GROW) 5 4 Fl AN F s Al P 3 AR B8 AN 2 Xt
I 28 ) fig 71 (ROED 5 275 Mk 55 28 1) 23 (6] F T 37410 4
Xt N T 3% 35 4 11 (PROF) o 2% R 31 F 3R K &K AE AN [
Az i T BB B AR AT REARAE 22 57, AR S — 2B )
B B g 2 T AR ] U= AR 50 AS [ B B i % i 77 (1)
R R 2

3 MR SRIEST

31 M AEGERRIS

Ak A= i R 43 2 AR SO R A3 B B Bt e
SIMT I SRR . IUA BT AR, Ak A= A R
S R DR i SR (=D TN ST Sk 1= A I B e A R
oo B JRPRIEIEE DA AR B SN K K
S — A i T Al R T B B, B R BN TR, (H
A4 TH] S e A M B A 2R S QB S N R AR 7k 55

ZHHFIE . RERASEETEEIN SR FEI
SN BE I IR AN R 2H A R Aol e i A
B, B BRI TG E , (5 B 4 B0 o B ok
LI B o R s it e S Mol | A= o | R e B )
SN K BRI % A 78 70 4 in) L, HA S A
F ARG RE ) S FL R R 3R, A ELEK 5B
GRS AR bR R A A, T Re S R B AT A AR &
PR B

BT b, A% Anthony 2507 S A 4R RRIERY
RN L SN0 | 45 08 S e 7 o A AR % AN 51
PR AN E A IR AN 4 BE R o b A i . BoAd
396 BUE MV SN 3G K 5 B R 3 K R T R B
KR BB KEMEEFE R AT Hp g
AP K R e Al T 358 5K 8 70, 5 R E
e e S W 28 R A R BT 9 FH 16 K R R IR
HL b BT BN A, e 5 77 K R e B Al
FURA 5K K 7, 78 42 BRI T 20 1 il e B B
(IR TRVRFAE o 1 IR F8 bR B8 65 5 O 4 T b fse WAk 45 Y
H N Al T B K L B B 22 R 19 30 25 AL

TEBARKN 5 07 b RSO EN RN K 2 E
b A 1 I B P R A RN B K e g
TR B B HE 7, I R = 9 A0k ki o N o
=, IR 0. 1.2 &8 F R 1% 18 AR 2 = 4
¥, 33 B 04120 ¥ FLIUFR bR A5 20 b s Ji5 , 15
I3 BRAR 26 B A b K A gk bk e L2 7 AR R AR
XTI, 45 4 e v T 2% B Ak KR TR 2% VA E
PR B N B B . KR 22 B 13 50 ¥ k2B
i A W5 DY 2 0~2 20 I B, 3~5 0 K
H,6~8 73 MRS, 9~10 0 NTEIR . B & Ko 45
TR 51 5 A HA 145 K BGA 120 5K 3
IBHA27 K
3.2 HERIEESHEFRIE

I BT B A BT B N R R
RU /NI TERE A , 53 Bk & il 25 . 2023—2025 4
RS R Al R R B R A i AL S, R4S 343 K

&1 HALER EWHFESKIEETENTE X R

Tab.1  Correspondence of practical problems, firm characteristics and empirical variables

PRz ] Al 2 Xof i A8 Az fi A 1 2 5
Al AR G /> BT RE 1 55 B RUBAT IR, 5 LA 2 SIZE RIS 520 S W] A
YRR S ) AR L I8 ™ A o LR COLL X R Al AL e 4 24 R TR,
R XE T 5t 5 B R D T A7 PR FHERCRMZE NI TURN AR il X ] A 2 A T
DR B A BT B o TR UG WA PB4 5 oK (A 20 BT GROW B AT RE B 9k s

BRIATE B L
M5 TIA I  FE 55 B 23 AT R

BRI KD B ROE
FE 55 A R A

TR VR 5 1 W] REA W)

PROF Rl SRS 17 75 4 ) S ot

- 923 -



2026 48 A

o om A

F44E F4

4l 2018—2025 4 T AR F 4« Fdfs 32 ZE R I T3]
F A BT T RS S Rl R S T A ) [ 2R
HHE AN A5 A
33 TEEX

e B A5 2% B R R T3 (LEV) A b i e As &, DL %t
P2 AR R A, B A 38 3 A5t SRR B AR
SRR L . 7 UL, B U R I
A7 B A b 2% G Rl 0F e 0 ) M — R AR, FUAR R b [F]
0, B B A G MR 25 R A S o 3 T AR SCAIE FE XS
S UARME A N Al oA =, BB Rk B AR AT A
B 20 E i R O FE 3K, AR SO B U R AE N
Al 57 55 i 9 RE T AR BRAR B, S SR SR AR R
PSR S5ATERE IR IT . Ak B RFAE K
HEHL 6 MBAR MR AL &, BARE LR 2 R
34 EEGE

R 53 BT A TR A2 i JE A B R 3 ) Aol i % e )
() 5], ) S TH B B A R, B AR HE SRy

yﬂ=a+iﬂjxj._”+/_1ﬁ+8ﬂ, @D)

A AN FR R e AR EAR I re {1, 2, --ne- , 8}s
¥ SIS AR IR B ¢ A R A5 AR A2 R (R £ 45 i B¢
RE ) s, AR AR AR M B ¢ 41 55 iR A & CHP 4
A L B P AR AR )5 6 AT s o SR L
T s B, 9 565 A R AR 5 1) [m] U R B s, RO BB K
A AR BEHLRRE (e, ~N (0, o)), 5 AR B fi
L, A R AR A K R s e, R R B HL AL 3)
(e,~N(0,072), T HEBENLIL B ). T B IIH) 2, A3
T EEIRTEA [ A i JA ST B A M AR AR A1 o £ 55
BLRE IS, B E s MR SR . F I8
BIREAAE A dn A 0 e, JCH R SRR IR A i
FHXSAT IR, 2 i3k — 38 5 N4 [ 5 AR, AT e P (R
B Rl v AR e M . BRI, AR SORAE 4
BRI v g N T [E] 5 2808 5 T A2 7E AIE FEAS 2 HhOR 1

HEATULH .

TESEIEA F BT AR L A A A R
1 A HA S TR AR (] VA RS2, o3 BT 25 B B R AR = )
1t 5% Rl 0% B8 7 1) 22 S AL I
35 ZIEMWESHERSH
3.5.1 AR ML

A R B O R bR 2 30 B 00 4 10 R
(K3, W& Al AE oy i B R SR i 5. 116 B 28 %
KA 2 IY Tk +HOR) " RRAE , 5 55 b 75 8 0 (LEV) 3
fH I 0.42 7+ & 0.46, & K i 71 (ROE) $5 & 4 7 1F
0.07 5 i MY 5% 1) “Fa e + 45 B, 15 55 b 5% R 0 ¥l
1K 0.49 (AR , 25 F) BE F1 3B URCZE 22 0.03 5 3238 it
N Wi B9 B B, 157 95 i 55 B 0 1m1 9% 22 0.40, 71 /e
JI¥ME 4 0.03, 11737 3 4+ 73 (PROF) $3{H 9 0.04, 4
fhZEREEY K. JHF G (TURND W) A1 1 (1)
0.89 #F 4 i 2 IR HA 1 0.38, BLWL AR B A Ml % 7=
1878 R A e I D R
3.5.2 F# %5 Hausman & %

XoF B B BT A A R 3E AT F RS 56 A Hausman 6
5, R mE AR WA F RIS 1% KF
T (p<0.001) , 6 26 “ To A A 2R AR 5L 5 1] 1)
1) Hausman S5 1+ 5~ 0.00, X N p {64 0.999 9, 2
SZ NN R AR B TG OR TR ARAE TR L
# ) 5 5238 W1 1 Hausman 48 i+ & 23 51 A 129.73.
181.53.364.19, ¥ 1E 1% /KF & & , 16 48 7 AR % .
AT i, 9 ) 98 i I 2 SR FH B AL 288 2 AR RS ol A
JSCA 55 5 1B A A Ml A 7 R ] 285 S AR 2R 3 A T [
JEF T
3.5.3 EEASHE B F AR

BN T PN S = SO R 1€ S AR AL
U0 AR A A B R . A s R R
MRYE I, RS G T HBENRIHRE, FUAES
FRvE R E AT F8 5 o fE .

R2 BRLEBEX

Tab.2  Definition of variables

TRAEH BRAT RS TRE X T
R ol G AR e & 2RI, T
ORIt LEv e e B
U SIZE ARG, BB R 5 A ) R F ARG
VARG COLL ol AT ARHIVE ™ e W OB FVEIRAE S (LA VEP e 00 U B
FEAES TURN BV reliE Sk RO R S MR AT e
RS R A L
TEE KRS GROW IR A MR M R R ey T A PR )/
EHEIA
ZAlE ROE ol BT B R 1 MR e

70 V| PROF

ETeR AR S B end [ W) 1o T ER 7 s DS e

B A E VA

- 924 -



bt

TRATHT A5 o 28T A6 A S 0T A R R v Al Rl 9 24 SRR A LRI AE 9 < T g 48 TR AR B S 40 #T
F3 HRMSITHER
Tab.3  Descriptive statistic
A1 A I Wik
A R RN BRI S5/ N -+ % N S/ N -+ % N S/ N - % N
3 E . 3 . 3 . 14 )
S T T R T L
LEV 0.42 0.89 0.12 0.21 0.46 0.94 0.04 0.21 0.49 0.87 0.12 0.24 0.40 0.89 0.04 0.19
SIZE 1856 2146 1635 094 1875 21.51 1622 1.07 18.85 21.78 1620 1.21 18.73 20.63 16.53 0.89
COLL 0.16 0.55 0.01 0.13 0.18 0.71 0.00 0.16 0.15 0.38 0.00 0.10 0.23 0.65 0.01 0.18
TURN  0.89 4.33 0.00 0.86 0.77 5.55 0.00 0.84 0.70 5.24 0.00 0.87 0.38 1.46 0.00 0.40
GROW  0.16 230 -0.87 0.54 0.06 1.43 -0.91 0.44 0.01 1.69 -0.89 046 -0.04 1.06 -0.88 0.39
ROE 0.07 032 -0.24 0.08 0.07 0.60 -035 0.12 0.03 037 -047 0.12 0.03 0.50 -0.54 0.14
PROF  0.07 032 -042 0.10 0.07 0.56 -0.58 0.16 0.06 0.54 -043 0.17 0.04 033 -0.83 0.19
£4 PRIES Havsman BRER e JRBERE 73 BRI S RO 39 3 51754 e ) A
Tab.4 F-test and Hausman test results *,Z"] ;F}__ fﬁlﬂ'z/l:l 1;& 2:7\12 % %‘ Fj—' , ﬁ‘ Ej] :‘F‘ éﬁﬁﬁ I%ﬁ /ﬁ?\ Z{J ;E .
T B LR TR R ) 17035 ) Ky
% o 7 ) e ALY = Vit —ae ,
mem a8 000 BUUES g S TV PR K
IR 252" 129.73" [ 5 A5 I AR - e . .
o S 8153 S CEWADIN A A W E X (2 I ' N SR Tod 4 S R 7SV
RNF . - JERW RS
™ _ _ “HE R AT Sy 4 R R4 0
- 5 g™ S — I KB B, G AL BN OGTE HL 228 o R B

VE e e 6 B RIRTE 1%5%10% /KT F 52 FAS I TR AR
BENAAFLE NN, , Hausman 6 56 Ji7 A8 152 Sy Bl A1 3500 A5 2 33 1

x5 UM REGEAPEEASITER

Tab.5 Regression analysis results of enterprises across life cycles
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