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Abstract

To further reveal the internal mechanism of the synergistic development of financial innovation
and technological innovation, this paper constructs a coupling model and a coupling coordination de-
gree model between financial innovation and technological innovation based on the efficacy function,
and conducts an empirical measurement using national data from 2014 to 2023. The research shows
that the national technological innovation-financial innovation coupling system has undergone three
stages: low-level coupling, antagonism, and break-in period, with the coordination level steadily
improving. This reflects the significant effectiveness of the implementation of the national innova-
tion-driven development strategy and science and technology finance policies. The empirical results
also indicate that the contribution of financial innovation to the coupling system is generally higher
than that of technological innovation, suggesting that the reverse support capacity of technology for
finance still needs to be strengthened. It is necessary to further enhance the two-way enabling mech-
anism between technology and finance, improve policy coordination and system integration, and
provide systematic support for promoting a virtuous cycle of “technology-finance-industry” and
achieving high-level technological self-reliance and self-improvement.
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Table 1. Classification criteria of coupling degree
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Table 2. Classification criteria of coupling coordination degree
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Table 3. Indicator system for the coupling degree between technological innovation and financial innovation
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Bt G157 B Bl A e bl s TR N ST, BRI Rz QBT RE D R TH, RHELEIHT S SR BB TR B Rt &
ORISR R R R NS . RE EEBEAN SR RP K, (BETIARNGRE . BH
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SCRFNEA R EPR R . ASCK T E RS A RGN EREGHT RABEEWDTRE, UeEREAH A5
R BT (IR & BENRS & P R BE DB TEXT R, L s B B BE (505, BRI 4 [ R BT A <6 i 1B 1
AR IS, LA FE R G5 A0 e i G A i v 1 1) e (3t B VR A s A S ke i = 6]

4.1, BIERBEETEHE

AR HHE AT A R TR, A FE IR IR 2014~2023 AEAERHEL G AN G Al G H ) 28 5 s 1k AT SR 4y
BT o AR R BRI G AL BURT OAR SR, S X RHE BT T RGBS REH T RANF S8 UL T
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Table 4. Statistical data on technological innovation and financial innovation, 2014~2023
= 4. 2014~2023 R QIF A R BIFTHE X G it B

(a)
() X11 (%) X1z (Ji NEE) Xz (Jifh) X4 (J7I0) X5 (f¢.7T)
2014 0.84 264.2 403.2 29.7 6454.5
2015 0.9 263.8 479.2 30.7 7005.8
2016 0.94 270.2 552.7 32 7760.7
2017 1.06 273.6 632.4 36.8 8383.6
2018 1.23 298.1 751.8 41.2 9518.2
2019 1.41 315.2 881.2 48.4 10717.4
2020 1.41 346 1123.7 54.9 10095
2021 1.33 382.7 1441.7 67.1 10766.7
2022 1.39 4215 1684.1 77.3 11128.4
2023 1.54 481.7 1928 94.6 11995.8
B 0.1292 0.1412 0.3367 0.2680 0.1248
(b)
EA(4F) Xa1 (1Z.71) Xa2 (JIN) Xa3 (12.71) X4 (JI7T)
2014 814780.33 566 101591.47 202348100
2015 936386.69 607 123597.76 242825200
2016 1061666.8 665 153764.66 309041520
2017 1196900.23 689 169377.32 365777674.4
2018 1357891 699 183305.24 380133897.6
2019 1525755.35 826 205644.9 426448000
2020 1721356.18 859 232984.3 452573384.7
2021 1919854.89 818 248874.05 449001668.2
2022 2130060.36 740 271467.47 469571800
2023 2362900.87 692 299573.16 512467100
B 0.3243 0.1244 0.3020 0.2493

kIR WRIEEZXG TR 2013~2023 FHEEEHHE LK 2014~2023 & (R ERGTHELS) BEA R,
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Table 5. Empirical results on the coupling degree and coupling coordination degree between technological innovation and
financial innovation

5. MRIFMER B S EMMBAAESHELSR

FAR(EF) FHBIHFSE U ST SE U, W& C & PR H
2014 0.0026 0.0000 0.0000 0.0000
2015 0.0423 0.1090 0.0305 0.0464
2016 0.0927 0.2591 0.0683 0.1056
2017 0.1688 0.3670 0.1156 0.1710
2018 0.2866 0.4378 0.1732 0.2465
2019 0.4167 0.5982 0.2456 0.3482
2020 0.5027 0.7159 0.2953 0.4185
2021 0.6478 0.7614 0.3500 0.4936
2022 0.7879 0.8233 0.4026 0.5686
2023 0.9998 0.9291 0.4816 0.6834
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Figure 1. Trend chart of comprehensive order parameters for technological in-
novation and financial innovation
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Figure 2. Trend chart of coupling coordination degree between technological
innovation and financial innovation
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1. NTFREGXHE REMIERE, FHEAQDH SR H A RGN T 2 FIHE%, R
BEEBHE PRI SRR R TEE, XN RGN FERREEH AR, R, E28FEGT, Sf)
BT RGHE R TTER TR T R24t.

K 2014 FERCK, BL CORT R SINLEI GIE 4L Sl B SRR L) AR m)
—RINBUKE, EHSIERIEIUEREIH . 500 RSB A8 LA R AR 55 2 oA il 0% IR 18 J7 T LS
TEER . SRR KRBT I R AT RBANEAEEE . HETT AR BUR Al S B RS i, A Rom
KT RIS M2, B QEE 4G s m SCEER T RA E . RETER BN
SEFE M 2014 4E) 0.84%38 K 52 2023 4E[1) 1.54%, (HEELGRKPARRAL, H120 T B EQHRE g E, S
FORHE QIHTAT Al RACRIRTE . R B0 BT = i BB 1 s BN AR BB . X fE
R A RS RANTE . R BRI AN SR 2 IR IR S5 R PR A o

2. 2014 ~2023 FEFR E R QIHT - S maHR S U AV KPR AR S B S B, X
— PRI, EIE T R A RIS (1 P R 350 5 2 5 R

2014~2015 4, A[EBHLOH5 4 R OlHT RS PR B AL T AR /K ~F (2014 55 H =0.0000, 2015 4£ H
= 0.0464), RGAHEAERMES. X—Pr Bt @B FK 2 BB, OCT RIS S A%
FLSE PR G R R 45 IR L) SRS S B T 15 B R SR SR R . QUHTRHEAE 5077 i T 40 %8
ZuR IS, AR S SR A SR T VPP IMBORMESS . R0, BORBUER AR BRI, WE
FINLEIER R, BHREC B BRI, RO S S&maH R A 2%,

2016~2020 4, HE& VMR H 0.1056 ik | TH% 0.4185, KUAEILI B, FHLEIH S &aelE 17 &
GIBLIIRIRKE, RGN IBE R Z PR, G RGNV R B B B BT B 1)
RN SR A, BRI R S 6 TR, IR Z XN ATE R, @i X
PSR R R L. [FIB AT L S B LA AR L BOGR, B RS RHE AR 1 &8 88K, I
R EE . BHEIA RS A TH. EBCELI 3T, ZHRHLEISE RN, BHE S 46
IRAREEL R FRAER D, Pt R E s, AN s b R i

2021~2023 4F, S VMR —BRTF, M 0.4936 M ZE 0.6834, RSHANBESN B, WhEHLHIZ S
B, 2B R ESR . RN GBI AR E G TR BS E R SRR k) A ) HT IR
ENIRIG RAGIE S o AT (S BhRHEL R R (2022~2025 4F)) BIRHES) SR RH M “ STAEZEE” SN “FH
JEREA” F B, R AR IR SRS O[] (SRR R R IRI(2022~2025)) MIIHE— D am b RH
HALHSHIRE RN, REFRATENMMRESREBIERN, EERCSRSCERE XA, |
W T dhERE, RS &R RN T RS, HEhRE ST, REGEEARE T FEKREIE.
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TG RANHE— DT DERBNGERREE (M 2014 4 0.84%34 K 22 2023 4 1.54%) A 7, (HEARKF
TG, HI29 7 B EOGFRe IRsEag. ok, RS & RR NS SIS, BHEETTS
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F— BARHCERBOEE, KITER A EEFSEX . ReleficEilB X & &, HERL
RIRSERBHE R E: B, TEREMANSTHER, SR RHRIT . BHETRKSEL
B, KR SR b e Ay I 2 On IR R AR R = SRTMRH QIR SR RE ST, IO
WEFANR AT FLBEN AR R BCRFALILE], B3R R RO SRy (L R B S Thigs B 00, HEzhEk
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