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Abstract

Technological innovation is a key driver for high-quality economic development. As a new form of
productive force, artificial intelligence (Al) is an important engine for propelling high-quality eco-
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nomic growth. Investigating the mechanism by which technological innovation affects high-quality
economic development is of significant importance for accelerating the realization of modernization
with Chinese characteristics. Therefore, this paper, from the perspective of artificial intelligence,
combines panel data from 30 provinces in China from 2009 to 2022, and employs a panel fixed-effects
model to test the impact mechanism of new-quality technological innovation on high-quality eco-
nomic development. The study finds that technological innovation can significantly promote high-
quality economic development; the heterogeneity analysis results are as follows: Southern Coastal >
Northern Coastal > Eastern Coastal > Northeastern Comprehensive > Southwestern Comprehensive >
Middle Reaches of the Yangtze River > Northwestern Comprehensive > Middle Reaches of the Yel-
low River.
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2.1. PEAIHNEFERERROERRN

MBI R, A WHEAT R ARG, BrEoR B AE RS AR L, VA SHE N
W 1. WU RAEER, RHECAUETA B Tt W b & A BRI AL L B, AR b 2 8] B B[R] 2808
UGS, IR A S, RHOUE AT AR BN A A SET5 2, HEShae B s Hoh et AR TT
AR . WREMER, EIEREANE, Ak ar BRI @RS R, RIS m . Seile
FOBS IR K. WICEAEE, IR0, FRHER HIRMSE T H T DUl SR A 2 53 nr
G BCANIL ., G/ D . MUK Z IR R R 2R, SRELATE R ESCR I iz M3t = . &5 LR,
ARSCE

B 1 RHECAH L5t i R B AT IR i AR

22. B tIFEFERELRNERYER I

R G375 45 v B B R R S SRV S AR BILAE 2 AN 2 T, X b BN 76 S [F) 22 B A 2 1A A8 22 5
B T2 E B X R R AR, Pk, E S AA &SRR ik, REPITMRE:

Ri% 2: B AT &5 R E A R RA XIS E M.
3. ARt
3.1. TERARERMES T
3.1.1. HERTE

ZrE i E K FE(HQED), ASCMAIHT. il Zffa. P, =AY RIS Fr 3L 36 1,
FR I 1 PR KPP Fa bRk 2

Table 1. High-quality economic development level indicator system
* 1. @FERELRKEERER

— R Fahn AR bR izt A LA C XA Eizgan ]
AR ENVON 5 GDP L E + (%) BRI BN S 5/GDP
T3 NEAR T 22 4 +(JiTelTiN) BRI A A XN 113
T3 NHP= S SN +(JiTulJiN) S A BN B XN 1 5
ol A R&D 433 + (JL) HiIX R&D £ 8 MU/ HLIX A 145
TN FRAE R A +(N) TERE KA N HU M X SN 18
HHNEH G + (T N) ST e e A SN SYN
B R I ECE 3R - (%) ﬂ?ﬁﬁ%ﬂ%ﬁ@;%ﬁﬁﬁwﬁ
WA 2 + (%) AR A D AER X S AT
YNCEIFd HION +(J0) A SRS BB XN 15
Foll % - (%) WA CUE L R K R
- H=rek A Al 5 GDP L E + (%) =Pk A = A /GDP
B2 R R ~ (%) ﬁ%%%ki@z@iéi@ﬁ%%)\iﬁ
FUAE LA b Tl 4% InfE 5 GDP L= + (%) FUAE L1 Tk 04k /GDP
2 R S O B 28 ~ %) T BRI AT SN AR AN J R
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ARRTE 15 % + (%) FRPRTA AR 5 - Hh T AR
NHK B +(m¥/\) TR RV SR XN T
HLf GDP PR HES R — (M35 7t) J% 7K HET - /GDP
Hf7 GDP LB HECE — (JiMi/ 5 %) AL BRHECR/GDP
gl A7 GDP #E L — (TRl T IT) FH S /GDP
AL GDP FE/K & — (m¥/J3 1) F/K & 2/GDP
X A TR + (%) 7 DX A, TR 2 o DX A TG A
N5 [ T AR +(m3\) PN SN GE SN
Hf GDP FERER: — (WEFRAERRE 5 7T) REJRIH #E 2 7/GDP
SR IRAT + (%) HEH FUESUGDP
5 5 A +(f¢.7t) i [X HE R X 1 A
T SR IRATE + (%) A 4% 5 AIGDP
EEAR P TS 5 + (%) BRI A H 1157 5 4/GDP
TRt B 5 + (%) B3 1 2 45/GDP
N5 T8 B THI R +(m3A\) AR T A TR/ DX 11 3
LY CLYSE + (%) ZEMOKRSFBERAOGEERAND
NSEE S| +(J0) JE BRAN N TH 2 SRS N DR
. T PR A FH 2% + (%) SEb o P RS S BRI IR R
YRR T NI A +(km/Ji\) LN (UNEE -
IR J 2% + (%) LN AN YN TN EE -
TN B B IR R AL + (%) A N S AR R B S
HE K +(J0) ANSBHELH
3.1.2. BBETE

QPR AT (T, A T RIMATEREEARKNEMN, AXAESHE RSP EM F,
DANT A GEF Ik R&D A B Hig 7 N R&D N 58, LN TR eIk R&D £29% N S H ik R&D 4
FNHERASIH, AL AR SRR MR 55l [ 5 B B X — i dabe . 7w, HRAANTH
REBLAR 20 447 M 2597 A B ml /b AR RO, DR LR N TR 7 M R e A0 4 R R o 2% RS 3 e KT
B ST B S RE AR I HY BUHTIX — B3R, ASUMA RS SCER A SCI RSO RS, Herh gl 518 S8
B ARAERERE U (B Py, A2 51 FTCECAT 198 SC8c . Bk TEbs iR R LR 2.

Table 2. Science and technology innovation development level indicator system

= 2. PR AR RKFIRIRIE R

A4 — 2R ABhR Y E =1 i Fabr B (HAT)
NLE ek R&D A 7 +(N)
BRI TI LN =1 7 AN TG\ R&D 43 3% + (JiJn)
REZEATF FT AN AR 55 M [ 58 9 7 5% + (1278)
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) A0 + (fZu)
B B + (fZon)
BHEALH TI r= AR bR Y TR eE + ()
SCI it 3R # % + (k)
FIE TR S = + (1)

3.13. EHITE

U H O SCHRAIE 7S, ARSCEE WS 7 MEHIAE R BUFTTREEE (gov), AN BUR IV B H
5 X AR PR AR I B AEDOR T B PRBEIR BT (envir),  BASSANE 13 Tolkys ey BEAS B b i X A 72 S B 1)
P kAT &Rtk K (finan), LAEANE WAL A DR AR A0 i AR 7= B I LU R T 25 Il 4k
7KF-(urban), DA XN %8 B SR s Mo 2255 KT (local), P IX N2 GDP Kl & ; A28 & i€ 7K “F-(trans) ,
PASANE O (1 i AR A s ok i s AN I BEAUKSF(human), DAL IX N 35052 808 4 PRR AT &

3.1.4. BIEXIE

AR 2009~2022 4 [E 30 AN (P FERHE X B A1) i 28 5% v ot 5 Ok R KT e R 9, LI Rk 420 A
By - FRITAR IS . B OSSR A ChESHHES) (PERESGTES) (PEER
R GEiE%) (PEEEMEY) (ChETIVAFSHES) B8 ) ) g% . WOS
e, EFRHIRE. ham CEl BdEE . X TA REmEEE sk AE, RALMEMEEER . &1
R WA G g5 Rk 3 fis.

Table 3. Descriptive statistical results of the main variables
=3 TETEHAMSITER

B3 BiE bk % e/ ME RKME FEAR R
BefReAr & HQED 0.1529 0.0755 0.0546 0.5353 420
fil R & Tl 0.6729 0.1213 0.5208 1.2598 420
gov 0.2429 0.1007 0.0964 0.6430 420
envir 0.0010 0.0011 0.0007 0.0099 420
finan 0.0390 0.0460 0.0095 0.5796 420
it AL & urban 467.1075 696.85 7.72 3926 420
local 54488.38 30748.63 10814 189988 420
trans 151364.4 81384.42 11671 405390 420
human 9.2265 0.9162 6.91 12.68 420
3.2. {REME

X I SeEAT F ARSI AN Hausman R, 45 Hi e FE [l SOV A, 25 & B s rh & I — 28Rk

I GRS IOV W PR Rl 20 28 5% v o B R AR RGN, DR A SCAE AR H N I ) [ E AR [ E R
PR A A I T 0 [ [ g A R AR R . AR A

HQED;, = o, + Tl +a,C; + 44, + 0, + & 1)

Horp, i RRAG, tREFES, HQED, REHAM i 78 t FRATF R KT, T AAREM 11t
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ERRHEOIITR BT, C AT — BRI B R . g AR B RO, & FCFen 10 5 2,
&, JIBEHLIRZNTA.

4. SEUES T
4.1, FERTFLER
2 4 R gs Raess B 245 BRI G &5 m R 2 R R 52 2538 1E, BITE 19%17KF

VAR, UL QI AT e R R AR B IR . s H AR RO, BUR TR
PSRBT ST #0525 S 4t R B R AT B IEAOCR, JRILE 5% KT Ll
R FEMEAL, REIMKBUF T, R EA I, § R X AR . SR sy 5K A B TR
THX IR B R KT o SR AT AN T AR 520 R BONIE, ERR AR BEIEIL 100671 19 5.3
PERSSS, UL e X AT TE KT AR T N FT B A KA & BB e gt X 22 5 e o A e . i
KI5 205 U fe 2 [ 2 S 25 I AR A R I 2 A o e R B 50 R A e ™ & TR, (HZ
ARERA T RAATFIF R, MRS T aft sk . EIRSESs RAEW] 7Bt 1 BRAZ.

Table 4. Direct effects of technological innovation on high-quality economic development

=4 BHEAIFM RS RE L RNERY

1) (2) (3) 4 (5) (6) (7) (8)
HQED HQED HQED HQED HQED HQED HQED HQED
T 0.328™" 0.326™" 0.316™" 0.297™" 0.252"" 0.251™" 0.258™" 0.259™"
(0.0599) (0.0599) (0.0601) (0.0594) (0.0626) (0.0614) (0.0617) (0.0618)
0.0409 0.0317 0.0720 0.102"™ 0.232™" 0.231™" 0.232™"
oV
g (0.0454) (0.0456) (0.0463) (0.0480) (0.0574) (0.0574) (0.0575)
. 0.0131" 0.0130" 0.0133" 0.0161™ 0.0151™ 0.0151™
envir
(0.00779)  (0.00767)  (0.00764)  (0.00752)  (0.00757)  (0.00758)
i —0.0551™" —0.0563"" —0.0498™" —0.0506"" —0.0503""
inan
(0.0154) (0.0154) (0.0151) (0.0152) (0.0152)
0.283™ 0.319™ 0.282™ 0.283™
urban
(0.130) (0.128) (0.132) (0.132)
0.300™" 0.272™" 0.266™"
local
(0.0752) (0.0792) (0.0809)
0.0791 0.0771
trans
(0.0716) (0.0718)
0.100
human
(0.266)
—1.595™" —1.527""  -1.432™"  -1.534" -3.508™  —6.807"" -7.023"™  -7.186™"
cons
- (0.0291) (0.0813) (0.0985) (0.101) (0.911) (1.218) (1.233) (1.308)
21l B 1] & = = = = = ps =
A P P py = = & & &
N 420 420 420 420 420 420 420 420
R2 0.9654 0.9655 0.9658 0.9669 0.9673 0.9687 0.9688 0.9688

TE: TN T RROR A R EAE 1% 5%, 10% B FE MK EREE, 55 AN ERE . TR,
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42. RERMSHER

Ao K 30 ANE U FIREARBIE R 7y AR AL G5 E . B i AGERTRE . KU ARERUTIE . VUR
G MR RITALSE S I\ KGE G R X 0 M B TFRF 5. $ANG5F X I S5 B Ik R A 45 L2 5 5 (L)
28)4. WA H, B AL A AR = AN S U X s R AR, 40l 0.517. 0.475.
0.468, R UTIXLEH X 7ERMHSG QUHT 7 HHUS T B3R . X Sehh XA ek AN . =2 A A BA
AN AP B0 T A AR, 1SR B BE 0 701X L8 [X 15 24 STt A e, dEimEsh 1745 i E
KRS ZRAC LR G X R M0 RECR IS =AU HIX, Dy 0.374, ZRAbHh X 2 385 =2 1) b ki,
A+ 5 IR AA AR GRI R, AR Ot 7 R rg5Eat, (2t 7z X RHE GIE KT 14
It dEmiHEs) TAN A ERE. M2, SR, KD TR SR S TR AR LE A S X 1 R
M) SRR, T REZ BT X L X P S M AR B —, DR gl 3, RHE S ERIK, M T8
FRHEAIH R RPN B, B Z R 0t SR A A R, SRR QI E L TR RIEER .. Lk
S5 UE RN 2 RO

Table 5. Heterogeneity test results
F=5 REMKRELER

(1) 2 3) 4 (5) (6) (M (8)

FAbgEs A JERIRE KIDHE AREWRE TUELS BETNE PEdksES

0347 0.221" 0.475™ 0.275™ 0.468™ 0.277" 0.517" 0.228™

0.126)  (0.112) (0.125) (0.131) (0.776) (0.184) (0.257) (0.132)

21517 —1.809""  —6.734™  —0.242™" 3444 2234  -1.833™  -1.103™

- (0.063)  (0.434) (0.659) (0.338) (0.414) (0.162) (0.158) (0.502)
AR = 2= = 2= 2= yis & &
21| B 1] 2= 2= & 2= 2= & = 2=
GEHESE)) 2= 2= & = 2= 2= = =
N 42 56 56 56 42 70 42 56

R2 09805  0.9903 0.9940 0.9732 0.9813 0.9742 0.9519 0.9856

43, REMRE

ASCEPKTR BRI LA =M A R IR T vk — R IR R, MBI BT REET A E K
WA BB 1 A s . R S M AR R AR B B AR, RN A X A B AR N 225
R R R RS, =R ETBEIE, X 2009 4~2015 4, 2016 4E~2018 4. 2019 £E~2022 =4
BB AT FIASE R SR, TR R b R AR R e bn it & i BRI, B A0
Xt TR R B AR B R E R, 5 SO R U5 25 SR A — 20, DR ki e B R g AR 56
[E] )3 45 R W2 6.

Table 6. Robustness test results
6. RREMRIEER

AR Ak E T kS 2009~2015 2016~2018 2019~2022
HQED HQED HQED HQED HQED
. 0.1514™* 0.1332™ 0.0660™* 0.0292™ 0.1025™
(0.0218) (0.1049) (0.0109) (0.0162) (0.0523)
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-0.0230™ 9.2668™ 0.0970™ 0.2643™" -2.1019™"
~eons (0.0148) (0.0960) (0.0497) (0.0251) (0.7059)
i A 2 b 2 P &
P ] & & & 52 2
4 5 5 52 & 2
FEA & 364 420 210 90 120
R2 0.9040 0.9839 0.9896 0.9955 0.9676

5 GEREEN

AT NI, 4515 2009 £:~2022 4 r [ 30 AN i T AR Kt » 3 FH T ] 7 A A AR
SCUE P T 7 RHE BB 22 5t e o0 5 R R (0 B A A S R S, R BRI B, RHEAUETx A
D R AR AR AL S BB A5t R R A R R B s, H R AL
N FERUYEE > JLERINEE > RERINE > RALLRE > PEMELGE > KIDHHE > PEALLEE > s

I EARB AR AT W S, SSEAHRATE AR, RIS R S, B
MBI RR RN ARENA RS S FRIEE. =, SUERH O 250 bR A R A MRS,
Rl Xt T b, R EZ W ERS 5589, UREBREIHRE MR, B, SiX
AR RN, Sl SOIHRIES S, S BUGIRIE L s, RIES B, HlERF
FAME S BT STER R B2 A .
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