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T e o 3G K 80 3 U5 R (Romer, 1990) , BHEE Q8T 6B 4% 42 = 7% 5 L B 8505 R 3400, A 3 4 & B2 2 45
Bt (1B 4 B RN 55 ke, 2020) 5 BHE BIBT I8 BE 5 41 = 22 28 10 B VE RN , 38 T 28 5 2 J 1) JU o 11 P 3 (PINADS 46 1
JEUBE %2 ,2020) 5 35 35 B2 SRR A0 BT BT O 14 357 L AR FUBE = S B M S5 4 1 T AR Ak, B b X6 G K
(Russu,2015) . wa AR A FEIH (2013) 5 THH A48 73 B i (DEA) P25 6, 20 i 1 BHECAHT 19 DX BT #2008
T 2855 e R W 52 AR N T B AR I B R 7Rk K J AR R R RR ) B LR, m AR R
(2014) UL ZR A A6 R 58 T RHEF A 52 0K 22 M0 26 & A R ] 5 i BHEE 38 A JE R BB 2 35 B L 05 1
WK BB 2 T R SR R IR B R IR S B B K. TSR (2019) N R GEE 19 f B TR E 30
ANy (R B B, AS B 455 78 0 R s L 65 b X)) 9 B 2 B0 9K 2 48 5 JRe (/KOS 64T TG, 4598 A 4 1
B R 1 BB A0 BT OK B 48 B kR T SACEAIR Ml I R] Y 25 A B R, AR X B B . PINAR HE R BT &
(2020) MR BT 5 28 5% i o i R A E S, T OW R OO R U = A 2 T, g T R S 4 e
Jo e R 22 (B 5 FR L A A A A (B R SR W A O A T

SERY 3 SNy, 0 5 A B % J 1 D R S5t 7 M 5 R S W T e R M 2 A R A T R 2 T
SER AL TE B A% 0 P9 28 (PRBE TG, 201 1) o DAF= 0l 8 55 24 (4 BRI S0 BT, 7= b 235 40 178 Ak B0 A — 0t A2 < 7=l
SER R — LB £ 040 B F AL S E AL (CZE R XS, 2018) o AE B4 (2009) 1A Sy TH 77l 31585 7 b 1 FH 4%
Ao R N W TR AR B X A R R R Ml X O B KK R B T, S8R AT IR DR
(2018) 7 3 B Ak B9 A0 AR AR 5T 1 77 ol 5 4 5t T X3 420 55 o Joit ik ) S i), 45 1 77l 25 4 T 4 S IX
BT R M B R BRI (2018) K B Ar AL RUAF 58 1 7= Mk 2544 T+ 4%, 4 Bl Rk 5 X 4 55 1Y
ZEAT RN, WA 7 A 235 4 T Gkt v R P A 0y 1) DX R e B KT I 1 B2, R AR AR (2020) A A3 ) 3
A5 THT A BSR4 RO 28 B R BRI, WA A 7 Ml 5 R 1 R R A5 O R AR I R B K P B
Tk B B R 55 Ak T BRI 28 T 4 R T UG

(=) ®bz o Xt 7= ke 5 49 F R 1Y &2 T 7B A

TR A Ry 7= M e o Aty R B BRI T, 2 7 ol 5 A R 3 T 9 1) O B L R (Tammarino , 2004) 5 BEEE Q18 14 BE
B hy e 7 S AR AR P B R O AL A R o 7l 25 48 T 9 I B J) (Leibenstein, 1968) 5 LM BH 5 A1 BT
WG] AR Rl B TR AR B R AR A ORI A E 7 M 45 4 1 T SO0R T (R RO, 2020) o
B 0 R X 78 (2017 ) Jk 1 DU 307 2 (5 BUOABE 1Y 52 FH B[] 05 30 80808 kg A AR 858 T B2 BT X 1 77 Ml 45 4 9 i)
SR RO, TA R B A X T 7 Ml 4 R T G B 5k S BRI L v R (R A 1 B A R A
(2019) 32 FH 5 B Bt f5e /> 3 (2SLS) W 5% 1 B G 37 5 v [ 45 2 1 7 b 45 48 T A B G &= L A o FR R
FAH AL VE 7 ol 25 40 T 2 32 22 B AE 7 AR S5 o o SRR SR (2019) LA T AR TR A4S A 4y b B 4 A1 B X e
b 25 ¥4 T % A B2 M RN, TA R R SR BT K A B — 5 R K LU Bk A 5 BRS R X6 7 b 45 4
FHA IE B A SR B, X203 R B X (2020) 437 I BHEE B8 A 85 A RN T 98 A 45 A 19 11 L8 B 22
BB 7l G548 FH GBS0, 25 S R A AE DX P (R R AR AT SRS TR 7l 2 R T i O
R, WA 5 7=l 4548 = G R 7= I 45 4 & BEAR 04 ff BE R AT 20 07, B R BR 44 /2 (2018) 3 T4 &
JRH A, 3z A8 B T AR BN 190051 23 B 22 B, b I % ol 65 4 v G Ak AT 3 T Ak Sh AR H
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BE & 7 B AT TR 3 B BRT 77 Ml S5 48 TGO 2 B3 K =38 2 ) B S 8 0 iR i3kl . B
FANHRE 0% 1 35 A 1 7 ML S5 48 B THE, [R5l 25 44 T 9t S B BIHT A8 A 77 A i h 3R T 5 R, 5 U
AR R B A 8O0 (2R FH RN RE U6, 2018) o 28 U 8 K AR AR T BB BT B 52w i) 2B 7 5 NI AR 5
B, 25 BB AR LLG |, 20 R G0 AL B A% 46 DGR B A 1], AT 3R B8R 7l 25 4 i AR A . S ok Y &
KB — 2 K5, BE A IR BT & A AR AR, 1R P L 25 0 1 i0E— 2 TH 4k (Carlisle et al, 2013) o 25 HURI 47 1L
22 (2017 )38 5o 44 2 3SLS B AL, 4 3 T 0 37 5 B, A5 R BFEQTHT 7 Mk 45 48 TH 9 Ml X8 B B K 22 ()R BLAR
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50T | 35 OO 1) 28 R (Theil) 2 84T 7R, JE IR 19 28 K ZR BB AE A 1 0~ 1, 117 EL{F 8 R 32 BH 7 b 285 4 B R
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PSSR S B, A O c CSH = 1 — Theil, 98 J5 5 FJ EL 1065 77 Ml 235 4 5 B AR )™ Ml 2544 0 9 A 2R 47 AL
SR S5 R T

A2 ] A2 7 T DL 4 R R AT BRI, (D [ RE BEAS £ A (KD, SR 2% 4 DX [ 2 B8 7 #5554 GDP Y 1E
BIHEAT R s @MLK - (CITY) | R F AR A M DX BN 108 SN R0 L R 47 27 s O N 1 AR K F-
(HUM) , >R I35 52 208 BYAF 2R AT 278 RIV/INAE 6 4F B0 h 9 4F i P 124, K& LR 15 4F AR B 16 4 1 L
BHEAT AR I 55 4 XA S AEOR B s @ HL X TT UK - (OPEN) AR B9 4398 7K BETE — i A2 B2 b S ke H 3l
DXCH RO BE o TR I R T A1 Ry 5 8 Aol 5 8 o 3t X GDP ) PUfRL A7 108 3
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ZTE R RIS, UL KRB0 17 M 250 T 2 0 i e R 2t B R RO, 7 A TR A B0 Y iR R 5T
A RO PR L RIS 7 Ml 45 K TR A o rp A AR i o 2 b AR SORA A ) S TR AR KRB [ I S R AN

Yo=Y, + a1, + a;K,, + a,CITY,, + asHUM,, + 0, OPEN,, + C + &, (1)
CSL,: = BITIM + BZKM + 183C[TYL,1 + B4HUMM + BSOPENM + C + 8” (2)
Yi,c = ﬂ)/lyi,zfl + ’VZT]i,z + Y3CSM + Y4Ki,z + ySC[TYi,r + ’yﬁHUMi,t + Y70PEN1',1 + C + git (3)

H ooy ~ag B ~Bsny i~y C RRFHIRI IH R e, RRBENLIR 2 50 = 1,2, -+, 30 L X IR 5 , RN BETHE
AR 30445 1 50 = 2008, 2009, -+, 2018 Jg I [l F5 1 , o WFFEHEA HUE 2008—2018 4F A9 &4l
BEAY (1) 2 WF TSR BB 5 4 X8 0% R Sl Z ) Y G 28, 0 AR 8 o, 238 HAS R 0, RIVE BB 452 B8 5 4 X
LU Z ) G A B Y, N IS SRR TR RN ST AT R JE AL o BB (2) 2 SRR Sk S5 R T 1]
MR, IR BB, 03 HAS R 0, Wi W R BT 5 7 b 25 44 - 9 22 1) 1) 56 22 2 b 35 109, W A 4k 82 0 A 7 A A
() RYFZUEF B o FEY (3) F2 22 A6 50 77 Ml 45 48 TH 2R i v A 8800, A0 2R 8y 238 ELAS O 0, J0) 358 B3 7 235 4 T
RACBHE BT 5 X 28 5% & fe Z [ A7 A6 b A R0, 0 B 2GRy, A 3 I e, 7l 45 48 T R B 58 4
B AR, 2 R Ay, W A, 7 Ml 25 4 F R B A A B R A RN o e Ah B AL (1) R AL (3) 4 Ml IX
2R R R R IS — I A i A e rh o i g A TR A, 7 R B 28 U K R 1Y) i R, B A8 B 1 e B R A
BRI HLEE
HI T2 AT B 7 M S5 48 T30 53 Sk 77 Ml 25 4 1 B A Nl 25 48 5 B, 7 2 i A 3 1 02 R
FARCRIY BT L g5 A G B TS 1Y R AR R Z A A PR o PROHOAS SO — 2D R T A SO0 AT X8, A R
M 5 48] e Ak A A50ORE ATl S5 48 A B A A 808, DA A B T 0 o A B SR 4 AL . R R (2) AR AR
(3) A5 ALY .
CcSG,, =BTl + B,K,, + B,CITY,, + B,HUM,, + B;OPEN,, + C + ¢, (4)
CSH,, =B,Tl,, + B,K,, + B;CITY,, + B,HUM,, + B;OPEN,, + C + ¢, (5)
Y., =v.Y., ., +v.,Tl,6 +v,CSG,, +v,K,, +vy,CITY, , + vy ,HUM,, + y,OPEN,, + C + ¢, (6)
Y., =v.Y.,, _, +v,TI,, +v,CSH,, + v, K,, +v,CITY,, + y¢HUM,, + y,0PEN,, + C + &, (7)
[7i) 1f 3 (5] WG 53 30 R, 2% b 28 0% K R OK AR AR AR 22 5, 0 T S iR X R 22 S Ak, AR SR R 0 30 S X T
(PR BSCHIE e %, AN 6, 465 W 0 0 8 2 3t DX ) 0] 3 DA R 8 e 90 R WG S s DX R AT DX 3 2 S e 0 A, HE b v S o I
SRR FUE TV S PO A S G e O AT B, PR X O SRRV R B PY R E
TR (BEPE AL TP A AR AR X A bR G VIR VL TR LT AR B L R AR
(=) Bk iR
H T TG 6 FIT V2 5 il DX ) B ik SR AR S IO TR HC A 30 45 9 - A T AR KR A A AR R I IR ] 48
2005—2018 4F , B ffs £ LRI b [ g H 4R 20 ) O B R GE v H AR 28 ) O B s BHE ™ M e THE 50 ) &8 1 58
R E MG ER S, & DB RS LR,
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A1 BEFOMHB A

A T {E MOE Fs fE 2% e/ ME i NG FEAR B
Y 0.110 0.100 0.079 -0.279 0.315 330
Tl 0.328 0.292 0.192 0.066 1.330 330
CSG 0.898 0.902 0.053 0.710 0.997 330

CSH 0.965 0.969 0.023 0.870 1.000 330
Ccs 0.907 0.909 0.046 0.750 0.996 330
K 0.749 0.753 0.241 0.233 1.480 330

CITY 0.553 0.534 0.131 0.291 0.896 330

HUM 1.519 1.482 0.176 1.124 1.938 330

OPEN 0.373 0.198 0.454 0.048 4.694 330

ETINSA N

(—)HENRITHES FRERRE
TESEAT RSB SEUE 43 B Z 10, 1 56X Bt AT AR v A 56, DA th B0 B [l 05 A 4 o A S BRI A Sl 1Y)
LLC A %60\ ADF A6 45 A1 PP A6 50 = Fh 507 AR 55 75 U0 2% 4> 28 B AR PR R AT A 0, 45 SR W3R 2, ik R 2 ]
VAR, BT A A8 S AEfi 5 o0 1 RIS T8 N 3408 0T T 1% M9 I8 35 R 360, 150 B A SC ok B Bl 2 AR T S8 1,
J5EE Y SEAE > BT 3T T B
A2 KB FHRMERER

LLC 5 5 ADF K 5 PP £ 5% .
A7 - ; 0 i e
Giit it P Giit it P Gt P

Y -16.6424 0.0000 247917 0.0000 418.553 0.0000 1
T1 -4.8293 0.0000 80.4813 0.0400 148.830 0.0000 1
CSG -6.9766 0.0000 124.155 0.0000 171.253 0.0000 1
CSH -5.3201 0.0000 103.007 0.0005 160.348 0.0000 1
cS -6.0467 0.0000 122.012 0.0000 178.716 0.0000 1
K -8.8442 0.0000 115.510 0.0000 135.267 0.0000 1
cITY -23.0508 0.0000 239.293 0.0000 174.223 0.0000 1
HUM -14.0541 0.0000 83.7376 0.0232 130.581 0.0000 1
OPEN -6.6408 0.0000 94.5389 0.0030 157.529 0.0000 1

(Z)EFEUERALR(CS)BISEIE 7 #

RT3 G A AR R AR A S IO AY R A A DG AR SCHE L S B B I R R G AR A T (sysGMM) HE 4 7 AR
RIS BT, ek BE7E P 51 AH 26 Bl ML 1% 22 A7 76 57 7 22 AT 3 N KSR IS 208 R 25 5 o bR o i Je & Xt
FEM ZE R TR (CS) AT M1, 26 3~ 5 R AR VK F FE AR . v 3808 R0 04 3 R 47 SR J5 459 31 i 45 2%

(3 AAHAKEG D)L

pa FEAI(1) B (2) B (3)
EY Z {8 FH Z18 R Z18
Y(-1) 0.4703"" 4.00 0.4157" 3.46
TI 0.0294" 3.73 0.0053" 1.66 0.0155 0.34
cs 0.1030" 1.73
K -0.0270" -1.52 0.1395"* 5.02 -0.0010" -1.98
CITY 0.0404™ 3.61 0.1267"" 12.23 0.2820" 1.67
HUM 0.0889""* 4.78 0.0139" 2.37 0.1020" 1.72
OPEN 0.0182 2.03 0.0028 1.41 0.0128" 2.86
C 0.2094 2.17 0.8320""" 87.46 0.6626" 2.29
T Y(=1) R B R AR B J — 30157 0 0 23 ) 3RO [BHH R BAE 10% 5% 1% (9 7KF- 1 ik 35 PEAR 50 .

M3l A5 R R LA Y, i )0 RO T T 109 B 35 PR AG B, 1 W A SRR R 2 8 £ Y
AR AR (D) BB I R BN IE, Halad 1 5% 09 38 PR 56, AT 1L I 2830 M DR 818 Xt
20 R HA W WA SEAE T RHEC QDR B R BUE Y 0.0294, UL I RHE BB 2 R 1% , AR AR 3th DX 28 5% & e K
VRl 2 N 0.0294% . BEAL(2) b B BB R B T 0.0053, HAE A T 10% Y 325 PR A 56, BIRH 61
WA 1%, 7l 25 0 G KT 523 1S 0 0.0053% , AT LAAS BB BT X i A AR i Mk S5 4 A IE
I B S A o LAY (3) v 6 G 1™ oMb 235 4 T 251 % Ol BRSO TE 0, ELUR B BG4 28 B0 A 3 i
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10% Y & PERE I8, 7= b 25 F4 T+ i R 0N 0.1030, HE 33 T 10% 4 5 25 VRS 56, 41 b vT DAAS: B 08, v A A
S 2R TR A ER B T 58 2 0 T A ROV o R A R AR SRR A B X 28 R R A R A 5 4
S 3 5 7 2 R T O S B o S AR v R B R T AT R A B T 0, R AR 1 BH AR M
DX 11 [ 2 0 = P 0 Tt 28 H AR AT, N TR BB A R R T I S IREEAE LA T AR KO UK A T 1A
RBOHIE U = R R R AR P AT AR E R R X H A AN RO R EGE S T 5% 1Y 3 P
R 58, 5 T 3 AR AR RN T 0 AR K 1 8 2 P AT L 4 L X X AR FE O S I M X 2 B R R BN

NFE 4 f 5 25 J v n] DL AR L R B T 10% B 5 PR AG 56, 150 I AR SRR R R ok 2 1
IEPE . FEAAL (D) BRI A RO IE , Hal Gt T 5% B9 3 PEAS 56, mT DL B o R b KR B A
2T R B R B LI, B B8 0 R BUE N 01152, P R Q18 B2 8 19 , 3 1 [X A 2 5% & K
RS AN 0.1152% . R (2) o () BE 7 A8 R A THE Y 0.0048, Bl i T 10% 19 8 3 M 56, BRI EH 41
R 1%, 77 b 4546 TH 20 1 K SF 51 23 351 0.0048% , 7] LAAS H BF 58 8138 % b A 28 5 77 45 4 TH 9 B IF
] (52 W A FH o A5 (3) v BE 42 A 3 AR 7= Ml 235 480 T 0 1 22 5 A 1 X8 o 1 8k, ELRH R B 1 & 8k 0.1155,
P ZE R TG ) AR 0.0529, ¥l At T 5% 1 SRR IS, 4 T DUAS R BT, rf A A ol 45 4 T 0o B
BBk 5] T 43 00 A RN o A R A R AR R R B X 48 B R A R A S o R e 7l 6 A T 2ok
SEPRRY o AR AR b [ E BT AR K N A K Y BN H R A O TE, HGE T 10% 1Y W
K5, T LAAS H 8 0 2 0 R R A A W 0 AR HEAE T L v [ % ™ B KT I VR 5 AR 1l DX Y 2 AR
S, 15 T B R 4 b DX R il 15 it KT S AT R R L IR T B R SR A R T AT R R . A R
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The Empirical Analysis of Technological Innovation and Industrial Structure Upgrading to

Economic Development

Li Feng', Li Mingxiang®, Zhang Yujing'
(1. School of Information Engineering and Computer, Hebei Finance University, Baoding 071051, Hebei, China;
2. Institute of Financial Research, Hebei Finance University, Baoding 071051, Hebei, China)

Abstract: Based on 2008-2018 panel data of 30 provinces in China, the technological innovation and upgrade of industrial structure to
affect the path of economic development were explored. Regarding the upgrading of industrial structure as a mediating variable and
refines it into the upgrading of industrial structure and the rationalization of industrial structure, the transmission role of technological
innovation in promoting economic development was discussed, and the regional heterogeneity analyzed by dividing China into the east,
the middle and the west. The results show as follows. Technological innovation and industrial structure upgrading can significantly
promote regional economic development, and industrial structure upgrading plays a mediating variable role in the process of
technological innovation to promote economic development. The promotion effect of technological innovation on economic development
in the eastern region is completely achieved through the upgrading of industrial structure, while the promotion effect of scientific and
technological innovation on economic development in the western and central regions is partly achieved through the upgrading of
industrial structure. For mediation variables, the optimization of the industrial structure and the rationalization of industrial structure in
the eastern region show a complete intermediate-effect in the process of technological innovation to promote regional economic
development. The optimization of the industrial structure in the central region shows partial mediating effect, while the rationalization
of industrial structure shows complete mediating effect, while the optimization of the industrial structure and rationalization of
industrial structure in the western region both show partial mediating effect. The opening up of the eastern region is an important factor
affecting the economic development of the region. Fixed capital investment has a great influence on the economic development of
central region. Fixed capital should continue to be increased investment. However, the economic development of the western region is
still in a state of catch-up, and it is of paramount importance to catch up with the economic development of the central and eastern
regions and overcome the regional development imbalance.

Keywords: technological innovation; industrial structure upgrading; economic development; the mediation effect; the optimization of

industrial structure; the rationalization of industrial structure
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