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Abstract

In order to further explore the impact of the business environment on the innovation efficiency of
China’s high-tech industry, this study selects the high-tech industry of each provincial administra-
tive unit from 2013 to 2022 as the research sample, uses the entropy method to measure the busi-
ness environment index, uses the Super-SBM model to measure the overall innovation efficiency of
the industry and its phased efficiency, and uses the Tobit model to empirically analyze the relation-
ship between the business environment and the overall innovation efficiency of the industry and its
phased innovation efficiency. In addition, the development of digital economy is introduced as an
intermediary variable, and the stepwise regression method, Sobel test method and Bootstrap method
are used to further explore the transmission path of business environment and the overall innova-
tion efficiency of the industry and its phased efficiency. The results show that the business environ-
ment has a significant positive impact on the overall innovation efficiency and phased efficiency of
high-tech industries; the business environment in the eastern region has a significant positive im-
pact on the overall innovation efficiency of the high-tech industry and its phased innovation effi-
ciency. The central region has a significant positive impact on the innovation efficiency of the R & D
stage, while the western region has no significant impact on the innovation efficiency of each stage. In
the process of business environment affecting the overall innovation efficiency and achievement
transformation efficiency of high-tech industry, the development of digital economy plays a part of
intermediary role, but has no intermediary role in the efficiency of scientific and technological re-
search and development.
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TrEME AR RCR[15], —2252 58 H DEA LU R BT RO R B[ 16], 73 —Le 238 25 815
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Figure 1. The path of business environment affecting the innovation efficiency of high-tech industry
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Table 1. Innovation efficiency evaluation index construction
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Table 2. Construction of China’s provincial business environment evaluation indicators
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Table 3. Main variables description

F3. EETEUHN

A B A TR RS AU
SN PR & te
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envi R R B RVE L te FORPRRACE, Rl EBoR L SR BIHT R (te), BHEWIK
MR (tel), R (te2); controly KoniZ il AL &, Ho Nir i R BRATEUALL; ¢ FoRFEM: o &
INEHO: o RO O BB BN o, ORISR B REG ¢, MIRED.
N TR TS T IR A (B A B R SR B AR P A R AR R, AN S %5491
W T BOE I R R T
eco,, =y, +7,env, +y,control, +g, 2)
te, =6, +0env, +6,eco, +b;control, +¢&, 3)
Hr, ecop RPN ENETFRTRIE, REy, NETE P AR E 725 KRN &
Ko, RALAER] T A R BT AV R R b, B I mEOR BT AR ;R 6,
& AR BT AT R R R BOR L BT RCR I FE RN s control, AIEHIAR R, REy, M 0, iz HIAL
BRE. REy, MO, WEHI &, NBEHLIRZE DI,
4. SGEERSHR
4.1. RSt
D4 JROR T RRR R BRI R YRR DL AR A B A MG T T . B R IR bR
0116, “FEIMEDY 0271, BEHIAN R AT BURALIE B BT AR ZE 5o R BRIk S A AT
R (te) i/ MEN 0.027, HREN 1.631, RUIAFIE BATEBCRALZ 8 BT BERAAAERR TR . BT
KB Bi(tel)iR/MEN 0.156, R KAEN 1.631, FRWIA IS GATEURALZ 8] B AR P W BT AR A7 A
BUORZE R BURBALI BL(te2) e /IME N 0.017, B RAEN 2.058,  [FIREUE AN R 48 24T B 2 1] iR 7
M B R AR A AR ZE 52

Table 4. Descriptive statistics

4. Rttt

B4 N mean sd min max
env 300 0.271 0.116 0.105 0.661
te 300 0.353 0.287 0.027 1.631
tel 300 0.570 0.281 0.156 1.631
te2 300 0.304 0.302 0.017 2.058
eco 300 0.081 0.711 —0.766 3.368
is 300 0.498 0.0925 0.342 0.907
open 300 0.259 0.256 0.008 1.257
gov 300 4.483 6.510 0.451 66.60
labor 300 7.592 0.775 5.545 8.864
market 300 0.020 0.0307 0 0.191
tra 300 11.73 0.852 9.440 12.91
Infdi 300 14.67 1.856 7.636 18.62
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4.2. FEAERYISHT

KH Super-SBM A5 R4 B k46 ] idk A A0 M 2, J& T HUE SZ BRIG B RE AR &, DR kAR S F Tobit
B FEF MR AAUSR L MLE X BEALIHIAR (Ran) FE A AR (HH) & TF S 50 7T XA 56 th k4T BEMLIE AR 2
Wrisy, A5 R T LR B3 H P AT 0.01, Ik $E Tobit FENLEIBUEAY, Hagt Bank 5
TNe FEMRREAR RN 7 ZE MR T FIME N 5.07, FAKT 10 AYBIME, BRI T AW 7 76 7= 2 11 22 4
A i)

Table 5. Benchmark regression results

F 5. FERIILE

te tel te2
AR Ran Ran_1 Ran_2
ey (2) (3) 4) (%) (6)
0.789"** 1.544"" 1.150"* 1.321°"* 0.845" 1.400°"*
env (4.06) (5.20) (6.13) (4.44) (3.95) (4.07)
Control NO YES NO YES NO YES
0.139™ 0.194 0.259*** ~0.794 0.0744 0.510
~cons 2.17) (0.33) (4.48) (~1.44) (1.08) (0.75)
N 300 300 300 300 300 300
LR 144.94 121.82 49.40 68.16 107.55 103.78
P 0.000 0.000 0.000 0.000 0.000 0.000

Vi 1) B NBIE IR 2) "R P<0.1; CEEP<0.05; UEREP <001,

wige 5, IMNEEEAR RS E ISR R EUR A AR, B A SRS R . 512)
TR, BARBIETRCEERATHES RAE 1%0K T LR RIE, WIE RS 1 ANE S AL SRR
ML 1.544 NE A, B Hia 0L F(4) R, BHERER B BN THEE RAE 1% 07K E 22 RIE,
UL E R 1 DN E AL R RS IE E 1321 N E R, B Hi RO U(6) R, R
HAL RIS IRAE 1% WK ERZFNIE, WIERIERR S 1 MaS A BORESER KRR &
1.400 NE 73, R Hye L

4.3. RN

OB SEATE FEAGE RS VER G, A SCGHEAT 1B E T 3, i JE — I BL R N AR = ROy et
T EREE R TER S, 45 R 6 Frs.

Table 6. Robustness test
5= 6. TRBEMEARLE

te tel te2 te tel te2 te tel te2
AR (M @ 3) 4) ®) (6) (M ®) ©)
BN &5 2 i Je — 3] $E g ) A2 B
env 0.207***  0.0986*  0.276*** 1.397***  ]320%** ]413%%* ].990***  1.806%** 1.249%*
431 (1.91) (5.00) (4.54) (4.52) (3.82) (3.47) (3.38) (1.84)
Control YES YES YES YES YES YES YES YES YES
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ham ~16.42%%%  —11.10**  ~3.967
(-3.13)  (=2.13)  (-0.65)
toe 1,548 3.097%%%  —0.433
& (1.46) (3.02) (-0.34)
exne ~0.0505  —0.141*  0.0570
p (-0.64)  (~1.79) (0.61)
cons | 0:288 ~0.916 0.832 00510 —1.603***  0.638 0.196 ~0.452 0.384
- 046)  (-1.61)  (1.17)  (0.09)  (-2.95)  (0.91) (0.33) (-0.83) (0.56)
LR 134.15 7127 12347 9925 77.17 86.01 116.67 55.74 92.19
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
e 1) FSNEER IR ER; 2) *RR P<0.1; **F/R P<0.05; ***FLRXP<0.01,

(1) Ty BHERmPENET L [11] [16],
B TR PR 3 I A I i B P B B B R L g Tl — 8, RIS IR E

7N o

FHRIEAT Tobit [[[JH, HRAEFI(1)~(3) LR

(2) KHE B 5 — WIVE MR AR B X mBoR P 5B B BB AR #EAT Tobit [B115 . 4151 (4)~(6)
Fs, B RPMER AR BT R S L RCR AR BT AR, 45e S EOOMIE, s AR v

(3) MWl AR & WA I BEAK Y (hum) N FIRE R b (age) LA BGHH 9 (expe) M A2 & . Wnd)
()~ &7, B R0 B M % B B BT R A 825 (0 15 [ 52 HLZ w7 [ A ), Sl As e 1k

g
4.4. BRBERMSESH

DR B EEAN ] DS 8 R B0 61T BE ) IO Z2 S A2, 1) 5 SEANRS HEA AU BCR

ARSI

FEAD AHR . AR RPE A = AN X3, il — DR TUE R B0 o [ S X AR N B AR ZE S, Bl 45 R A

27 R

Table 7. Heterogeneity analysis
F=1. REREMEDH

IRIBHLIX R X PUHL X

e te tel te2 te tel te2 te tel te2

(1) (2 3) C)) (5) (6) (7 (3) )
env 1.882" 2.032" 1.175™ —0.197 2.896" 0.733 0.691 —0.249 1.930
(4.41) (6.08) (2.33) (-0.32) 4.71) (0.94) (0.95) (—0.30) (1.64)

control YES YES YES YES YES YES YES YES YES
cons —0.966 —2.253" —1.127 —6.140™ 2.480™ —4.471 0.673 0.169 1.986
- (-1.15) (-3.53) (-1.14) (—2.55) (2.14) (—1.58) (0.77) (0.12) (1.20)

E: 1) S NEERRERER; 2) "SRR P<0.1;

"HRKIRP<0.05; "RRP <001,

W()~B)F, FEHIE T SRR 2R AR X SR M RS AR B R S oy B B BIE R 18) 2 835 1E 7]
SN o W) ~(6)F1], FRMTE PSSO rh B DX IR A B B 1%7K1 T 22 35 IR R . 10(7)~(9)
B, RYVE FIPAEON T AL X B B BT R A A B . SR LA, B RIS m R LAY

W R R B E FIE 2R S X SN B B . 5L P T

REAE

RERM X BAT 50 BT BHIR, TiaANA 4%
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PeF e T B X R A LA BT R (22 AR, AT REYR T L S5 AR BT RE AR .
WX 2 DURIEF LR N, BRI AR SRS, B MO BRI T LT Z 0t
H BRI A R . HlT T8 52 B0 SO0 A, PR BCR 2R AR AT RS AL, &
BRSO AR BT IR 2%, BEANE 2 e bim ey “ O Es 7 Pkl A iR e e 23
WIS AR E R R KK, TINRPEHIDEATHIE R, (et R B QIR R, A RN
FrrP PR, et P A B BRI AR

4.5. RINKEKIE

RIIE FE D RN AT R A RS HT s B ER T AU R R AE S i A B s B P L BB %
s ) AE SR, SERWEE 8 FR.

WHIHATR, BB PR RIETE 1% MK R ENIE B 2508 2.621, FRERHT
BEReS B E RIS T AU R RIS T . FIG) R E RN SRR AERAE 5% IR 35 IE HH
S RECN 0.935, BB R EXT BB BT RCRTE 5%I1/KF B3 N IE HHES2m 2508 0.181, UiHAEL
FETE R RAEE T SR G SR M R BT A ER, BB R B8N 5 E R
30.7%, ¥ Hoo OL. FUS)R, ERHEN RIS R B BAIHT AL 1% 7K B 5255 1 H I
RECN 1.235. B AU RBEXN BRI B8R £ B mEARE, FHit, HEEZEH Sobel ki
A1 Bootstrap £ — DG4 . FI(7)R B, B M ORI BLATHT RORAE 10% K7 R 1E HH
S RHCH 0.752, AT R RN R A B AE 5% 07K B2 2 9 E B sem RE0h 0.191, %
B - 48 G R AE S T A5 R ALY B B e g v R B SR A R AR R, B g B R R IR A
RN 5 A 35.8%, (R Hae BT

Table 8. Intermediary test results
= 8. PNQIOLE

a5 €co te te tel tel te2 te2

- (M 2 3) “4) ®) (6) (M
env 2.621™ 1.544™* 0.935™ 1.321™ 1.235"* 1.400™" 0.752"
(5.901) (5.205) (2.441) (4.442) (3.208) (4.074) (1.700)
eco 0.181" 0.026 0.191™
(2.458) (0.351) (2.246)
_cons —-2.787" 0.194 0.448 —0.794 —0.746 0.510 0.819
(—2.266) (0.327) (0.766) (—1.439) (-1.314) (0.749) (1.219)

AR B 30.7% ¥ 35.8%

T 1) B NBIE IR 2) R P<0.1; CEREP<0.05; EREP <001,

K656 0 A % 5 T B 7515 Sobel #8556 F1 Bootstrap #556. 7E Sobel #3645 8, 51l RE T EiEt
5% R E M REOKTFREE . i, WAEE R AR, A MIATELE AN . 7E Bootstrap A% [ 45
R, HEEXIERMSG 0 H, MWRHRBAAREN, MMIESE TSR, Ak, mRERE
XIE L 018, NI/ RRIAELE . AR FE AN IR ZE 5 1E 5 I BAS X R A S S [49], PRI A SCi X
P ZE 8 1E fa B ELAF X E(BC) LA SE Iks 40 i) i 22 4 1E 5 BAS X [A(BCa)o eco R FA T KB mEiA
P B SR G R AR, ecol FRRXBHEWT R BT BL A AR /3B, eco2 RRAT A
B B AR R I A RURE . 25 R R 9 FIER 10 B
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Table 9. Sobel test results
3% 9. Sobel KIGLER

AR Eid PRt it z P>z #hie
eco 0.422 027 0.163 830 2.576 0.009 995 Hoa JROT.
ecol 0.261 366 0.158 063 1.654 0.098 218 Hop AL
eco2 0.555 894 0.186 855 2.975 0.002 930 Hoe JEOT.

Table 10. Bootstrap test results
5% 10. Bootstrap #&I5 45 R

= BN " e et i
PhEE 00 RMC bR 15X FI(BO) 15X [(BCa) s
o0
B4R 0.422 027 0.222 020 [0.036 086, 0.890 432] [0.043 400, 0.944 570] e
eco Haq AL
HEHMN  1.206852  0.234 826 [0.769 530, 1.664 271] [0.761 874, 1.659 993]
B RN 0.261366  0.149 593 [-0.013 673, 0.593 640] [—0.008 145, 0.599 458] .
ecol N Hop NNAL
BEEHN 1.116572  0.239 908 [0.628 248, 1.550 225] [0.628 248, 1.543 897]
RN 0.555 894 0.259 387 [0.119 142, 1.152 662] [0.162 690, 1.239 250] .
eco2 N Hae J{OT.
HEMN  0.743 123 0.245593 [0.274 334, 1.245 937] [0.250 669, 1.234 632]

W 9 RIZE 10, eco Kl ghi R AT RECEIT 5% 58 KPR H BEE X AR E 0, RUTE
e AR o BT M A A BT R AR TR R 2 5 A, PP BSR4 AR, (R Hoo JOZ o ecol £
g Rl T R BORIE 5% 535 VKPR HLIRME RN B X A 0, BT v 22 5 R R AE ML
WA BAAFAE AR, ABBE Hop ANFROT o ecol RS & R TH REUEIT 5% 108K 5 H L E
XA 0, BULE RPN BERFACRT BLOUH AR I [ BN 2 A7 A, o RN R 45 R A
f@, BB Hae AL 23 E, BHERB B RO8 A B2, FR R B AT REAE T8 v 2 5 M DhRedr it 5
WA BN B AR ZER 2 [ A AR S M VERR G . B0 2 AR ot b e — b1 7 S S AN B A v sk AT 100 5
PACHI T, TRHS A A O MR A T AR i k0 IR AR R AR 638 71, HBRBCE B ANA R Mk
SR A SRR B R IS . R B MLAR R B I EAR T A, AR AE 2 sz T 2 #r i) p 52
A S, mlmFE BT o IR, BCFEORE T I R 7 SR EELE T 8032 bR R 3 8
SECLAEHT AP B A4 3 R .

5. GRS BUEREIN

AR BRI AR B R S H TR AT ISR, #E Tobit BURETFLE RIFMERS AR
M BRI R K H T RN . SRR ATIZ A Bl Sobel KA Bootstrap %, IR AT
T B ALE TR R B L BSET AR s i R e v AR . WEFESAE RARH, B R et 1
FIHR AL SR BT RCR S BE BT RCR 3R T W BRIE ST RE, & AT s H AR 7 Ik 8%
R R R XTI AAAE 22 R, AT 250 KRR /K-T R B IX I, 3 s B b B R (5 i
SN . A, AR TR BB ARBUR SR BT R A R . B R AT
LE I B B 7 22 B R SRR 2 iR SR M (1 S8 AR BT R AR AL BRI BT R, (EASRE(R BE R
B R B -

BT g, ASCNE R E BRI A M LS T BORE D

WE T AR, (1) XN ) B DAL S R A BT [38 ] AR X A 9 B e I F Il
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HIWY, BA QU AR MBIHT IR 5 ML 5. DI, AREH X R — 2B IR “ U IR B, SR mEUN ik
SR, ERENR AR, S| BE 2 s A A MG B IR . R, SRR BT — AR ROk, HE
ENESS IRSS IBC TR, Bk, miE S SIS . =Rk Ss. rh it X AR A B 7
RTINS, NEEIRTHEGRML . T SRS M 554, DR R FA AR 4R T . BURRTEAE & —
RIS B OH A SR A BORTE I, AR BHT KBS A A, WOR HAUHTE . RIS s
W, AT SEAAEAT F TT I EE, AR T HE O EORRE g, SR R AR . PE AT
X NVARTE F 5 BRI, A A L o, WGl 2B, R, s R BRI, &
FBUT A SS 2he, ATz AEE, v QNS AN ERs . FERIA A RS (2) AR S BAR P k (8
SERH Ot AP BT AR BN RE, AR 5G M4 vl RSP A SE1T7], AR IR AL FRUE .
MBS BAh, SO A RE . N LSRR TBL, SR R AT 8 ae 0 8
ARAL,  CLHAR Rk A R A

WEEARP MRS, (1) ATHESRHEE. M. eSS AABRRERS SRR RE,
WIS AN AE R BIH P A AL P RAE B S N B SSAT R IRIECE, iR R T
KIBNIEE, RS MR R NA B IR, RS R R A A M. [,
NS AN B RGeS, HES AR R, TR R QDR R AR (2) $E R
BORRFACT (11, BERWE, k. WA, @ EIEML, AR IIE MR, Rt
B BER PP SR G Hip ) 85— w0k gs, ALFALTAR, SRACRIR LRSI RH R
FIBLSEAE " et HES L ATET A g . (3) HEE B B 2 5F A, IR $ 722 B N 4 1
BRI, R AECTB[17], FERT R THAEECT R, SUilmEAR T LT R K
EVE PN /1N NN IS 2 3N AW DS K 5 % N b= AT ESE 2 N A D S R o B = P S RN A S R E SN
GBS, BRI E . S rbh FE e A E R 3L eIt =,
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