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G A il S R A BT AL 5 SRR S (2021) T B SE AN I — B R UL R H, £ EIRE.
BEAh, I 3 rpal DU 21 8 4 RO A1 SRR ceo_dig 23T R SCONIE (B T4 /i B A BUr L i
SR A HOBUIR, O ARG BN R B b RO e B T DU AT I R T R
LI, SRAC BT A IV T . S AR (2021) 7 B9 — B0, 807 L 9 s HH AN RS 8.3, 3X
P 254 7 2 ] 5 9l i ) T 7 B A ATS SRR, MO Ml B4 i A A R RE R AR I

%3 BRE AR By 4 b B 5 bt % ol
B (1) (2)
o E 2 =214 o B A
Incity_sub 0-0561 ™ 0.0513™
(3.3224) (3.1696)
Indesub (()302213;3)
0.2129
" (1.0441)
0.5843
"~ (1.6104)
od -0. 0065
( -0.1561)
0. 1121
o (1.0939)
ceo_dig 0.0752
(0.2295)
Inass 0.5396 """
(2.8619)
Inother _sub ( - 2- Z;gj)
1.8783 ™ - 13.0843
&
(8.8156) ( -1.6352)
A 23194 23194
R’ 0. 0094 0.0146
o e/ 45 b B R R 2 P

TE:T7 7 N 1% 5% F110% 1 & VKT 465
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2. FafEing

(1) M 2 A A M ST R R A L 2 i B o oll 7T R PR O 1 B R R 3 SR HE A7 0 A ST 8, ki 3%
X A% BT 30 17 J5 IR 23 37 BIV52 52 30 90 7 30 i 850 5 7 L A 9 A a8 R BRI 22 SR A 4% (2021 ) B
() 5 35 , AR SCM 6 76 F 58 391 P9 28 A I 2 ST AR 1 Al BE AR, O 7 9 R A7 v T 09 . K36 4 %5 (1) 41
() 25 ST LA Y BIVGE 78 N % 2 A 0 2 T B (R RE AT L 50 7 Ml e i A7 9% il 0 A 7 A 3%
SR, 7 SO o R U9 45 0 IR Ok R f

(2) B BT P AN X B 40 A L A AS SCRIF 5 59 RE AR R B, 505 7 Ml b I 78 38 7l 1) 7 76
BRI h T BB AN Al BT AR B S, AR OB T A SE M 40 S R
UCHEAT NS o 0 5 7 40 0 M A T O, U5 S 4808 45 citysub_yes 7 1, 75001 0, 3 4
55 (2) 51 4 8 P M 0L ik 1 01 11 285 8L, T LA S, A LG 9T 8 ST T B0 7 R 0 1 b, A B
77 L R 4 il B0 A K T AR SCE I A SR R fe

(3) Fh F ZE T A AIE o RO A SC L 8 0F B 1 30 5 80 4l 50 e 0 3 05 8 35 42 1 £l BT
Al ELYES 75 B 3 40 P A B0 S« 0 R 2 30 1 £ 72 e 2 3, O Al T i 2 i ol 8 A 7 A Al
PR DRI, AR SCRE I 2 30 7 1 AT Ml K B3 355 3l A 1 LU 3 — PR kA7 bl . 53 4,
JIFAE 3 T B0 28 956 2 R K T T At 2 0 i b R A7 0 A, AR SO P T A 30 24 4F [ N AR P R
PR EATE G . AT 44 (3) TS F A, IR 43 B30 1 £ 87l TR 0 A28 3 K R K
ST BTl R ZR BT R B R IE AR SCas i R

(4) TR0 A0 J8E 7 5 A SO TR 9 77 A [ 5 W 7 rh O AL 40 5 < T I W 7 A
SEE AT 0 LA R BT AR K T . 2 B B S 7 A i B KR A A e e
A SO BT AT B XN T Y R i 7 v B AR R 5 M L, 9T
FEATIOI A . 3 4 55 (4) HI 4 Y At 0] U 5 SR e W T 4 ) By 9 A 0 AR S A9 285 38 7 A S I, 285 SR AT
SRFaf

F 4 BEESREE
- (1) (2) (3) (4)
. B B 3F 15 4 & W 5B TR F 0
0. 0300 ** 0.0371" 0.0031
Incity _sub
(2.7292) (2.3823) (2.6583)
0.7027
citysub_yes
(3.2146)
BHEE & # # % & # 4
EN VXl g Z -3 -3 3
I AR AE % & = o
M, A 20264 23194 19691 23200
R’ 0. 0073 0. 0140 0.0183 0. 0065
3. AEERIE

AR SCHY BB RE R AR, K077 b A T T 3k i 2 T 8 i T Al ST AR R T Ak R R
H T Al 2 T A PR AR M B R B 3T DR N AR AR O s o D T — 0 3 R b T RE A A
4 DA A PR TR, A SCHEAT SR A PN A PR A B
(1) A R i — 300 A 5 7 ol b bty T L8 o R oA [m] 90 v oAy A P R AT T B SR 1 05 7l
I 55 Aol 807 A 2 A B i) RORSG AR o BT Ll A R ol B A R — X A AR AT B B A
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MR (AR PR 52,2021) Y| = 38 2 ) 7 76 0o Ay B 1) DR AR 6 2, SR 1 0 o, AR S 038 I B 7 7
b e 0 X G Al i L K P B AR 1 T, 2 5 B IR A M I T 58 4 A0 A T Al B AR B, 2
TE 3 1 4 Ml 55 A A T 488 785 N TBOURE T R 43 RIS S H0F 7l & R LIt ok 3 A A L SR
A T A T A6 S T Al B0 Ak K T B i, BORF T A 8 i SRR RO I R A b B A R
AN S o LA O ol A0 T B S v [ ) 25 SR 7 A T, R AR A S SR A . PR, A S
A8 8 S — 9 0 0 7 A I A S T LA e ol BT A A TR () B R A, 2017) o
J 1 DR (DA, S 5 (1) FUANES (2) 5 4 o il 9 O — 309 T LR B R 45 R ST B ol A
Y E IR T 1

(2) P AT Ml 47 0 181 5 S000E o AR SCTE Aol 8 2 2550 I A 3 I8 2 200 17 B B ik b, 9F — 25 3 47l
AF A 18] 52 RO HEAT AR o X 7E — S b AT LA ke i R A e T AR B P A () R T R St O A AT
b2 T AR w7 Al B SR AR, AR S S5 (3) SIS R A, Ab TR U A R U
B B AT R B R IE

(3) fdi JH Bartik T H 78 5[], b A (T A9 0 b P A 4 b B0 7 2 8 1L B i ple A 7 T Y
P9 P A SCaE— A SR 0 8RS 81 3% ( shift-share design) #4) 3 T BL7%8 B B Bartik T HL 728 & i o
FIF A5 T R A7 5 9 79 A P IR R . () RS 3 1k 1 JELBILE T 8 A T A A 0 AR AR i e K
DL H 5 4 B B o X — A T A AN AR A 1 RIS Bk 25 0T A 6 5t il AR 6 A 0, B
SR A . 2% Bartik (1991) ) FEK 48 45 (2021) Y 9 97 vk AR SO Y Bartik T

=1
HAS & .

weity_sub, , = fe, _, x (1 + growthrate,,,,,. ) (2)
Fo ol dvcity_sub,, S A SCH) 2 0 T BLAS B fe o X 26 BT 45 W17 40 0 I LR 5 % i
growthrate,,,,, AXFE4:E 2 EECT Pl AME IR — BN # M & T BUR X T35 0 — Fb T i,
T W R S R IR S ) 2 B E MR A TR T B (SRS ,2021) T W BB S A — i
JE b R BT OGRS 4 . RN 7, 5 BOUR T A Ml 08 0 I BE A O o A A R0l R
B8R AR e — IR T R B2 AP AR 1, DR IH A SO A 1Y T RS R AR G i e 22 b U AL 3 A Y
AR R R, DT A B — Bl it . RS B (4) FIRIEE (5) 843 il 45t Ad T Bartik T A 5 04 P B B TR
FE5R . NFR S 55 (4) ST LA, T HAZ & 5 A= 728 B 1 35 IE AR OC , il AR O HE R B 3% 5 55 (5)
A0 D) R W e 1) T R A i X Al B A AT LHS T 2 30T 280 77 ol T A7 98 X6 A M B Ak 7 A=
NALEE

x5 WA M AL AR
WE—HITAETE (3) Bartik T B & &
3
R E (1) (2) (4) (5)
%M & B B HAT L F R e f g
0.5748 ™"
L. Incity_sub
(48.1526)
0. 1257 ™" 0.0387 " 0.2315™
Incity_sub
(3.5292) (3.2021) (22.0559)
2.2262"
In_ivcity_sub
(14.9713)
BHEE % % 4l # # & 4l
A e /By E M I P = P b
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4%
WE—HITALE Bartik T A% &
& (1) (2) <) (4) (5)
E e & AT L & g
AT b 45 17 B € A% RE % % b & %
A {8 23194 23194 23194 23143 23143
R’ 0. 4243 0. 0944 0. 0982 0.2593 0. 0793
4. HLH K IE

7S S 2 T [ U RS P G 6 24 2 WA 80 7 ol A I R I 3 B Tl R AR o S5 S T
77 AN 0 X i b 5 A 5 i BIL A B BRLE S A, AR ST LA A T IR 36 ol A N i A
b BT A R BLER] - — 2 Rl R 55 B g S BL ] o B0l A D Al B0 Al ko /9 B 2R 55
7 it B R A, AT R AT T A b B Al B R R XS 9 2l A ol BT A K S B4R TR IR, AR SR
Ay R A i 5 7 ol 3 T A 0 ol K80 A K T B R R B R T UM TR S
(R 7 SRy i 3 T B 2 A B A IR 45 R (XU 2, 2021) Y SR T O 2 M A i e T
Z MR A BCF A . IR AT BEAR B AT ADLE o Al B A A T W SR A S Y
Bor b AR 55 R ZRCE NI BEA SR o — 5 T, Al W 3K A B R 1 1 75 8 BOR N B 4
5 BT i BB 2 AL B AN TTBEAS 3 55— 7 T, BOUR A BC7 7™ M B S5 B T Ak 45 18
RN B TUCEC A 340 T 8CF NI AR o O TR 58 07 7™ ol b I 2 Wi £ o 7 AR Y
L sd A YT, AR SCA % Baron I Kenny (1986) ™ i 5%, A4 1 4 (39 BIL A 360 280 -

dig_rateiyl.', =B, + B, lncity_suijr + Z B. controls,.,’jv, +06,+6, +e,;, (3)
mechhw = o, + lncity_subl.vt + Z a, contmlsl.,jvl +8, +6, + £ (4)
dig_rate, ;, = A, + A, Incity_sub,, + A, mech,;  + Z A, controls,;  + 6, +8, + &, (5)

Forp mech LIS B o 35— BIL AL B 2 8 0T 7™ AL 45 B Supp _grow , AR SCAH %R
TS5 1 3 E S A RS KR AE S AU AR 7, B GS B . o, BT AR IR 55 R AR AR
CEI S 55 v i BB A S B R) 9 Aoll ) 56 S0E SBOURT A G o 15 £ £ 550 10 I 55 7 5 22 b 42 i 40
PR 55 F™ i o U A AR R T ™ MU ARAS R i A 308 T 507 A IR 95 7 785 b MAC A B R 3R 4 A A
RUFEAT A 28 A HLH AL B8 A B A N I BEAR S tech_ratio, ffi F b T 23 @) 51 TR R
NG it . — R UL tech_ratio BAR B, R WA BUF AN T A B A BZ | oAl 4 1l 2% 4
S REHE AR R — B0, W, 7 St v [a] AL i AS: 50 3 R mT BEAF A A A P R, AR SR L ) A 36 o
Xt AZ > il B AT & B SE 7o A s lncity_suijl {#i F§ Bartik T. B 7% & [0 4 ( Alesina # Zhuravskaya,
2011) " HEATRAMEPE BT , LUK R 4508 19 AT 15

6 M (1) ~ (3) 5 &4 Hh B0 7 Ml Ik 55 4 25 334 AL il 4G 40 ) [ A 25 28 0 AR (1) B1OR &, B
X T BT 7l A U AT B T BT A i g5 A B o AR (2) 5 45 R 3R B, i A 3l T HcTE Ak
I 55 7 i AR 2 0 B0 2 AR 0 B0 7 A b BT AR, BT M b I A X ol B R AR T
LR IRBEIE ] o 28 (3) F @ R 1 L R AR & [l 9 i 45 2R, 45 R & 90, el ) 2 AR & el 5 ), B
iz 55 B 25 B A BLEI KSR WS o 32 6 TR (4) ~ (6) SR KU A N 1 BT A 5 A BIL il f) A6 6 245
Ho BARMIE 25 (4) FlIncity_sub, X tech_ratio ] ZAUAE 10% (19 & 5K F T B3 0 IE, K E BT
Pl AN 24t HE Al B9 N T BEARHA S 5 (5) S BT AN ) BEAR B Al B AR R e
1E, ENBCF A N T AR 2 A2 SR A L B A o BRIk, 057 77 Ml A Wt e o £ T 50 A N T AR 4
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A BETAE AP B o Ak 38 N AR N B8 A Ry 7 B A 7 i R 55 42 04 1 TRE A S, A B
TR . 505 (6) 51 T RASH B SRR W, B AL AT A BANLBIT SR Mo . 2,
B H, #3258

* 6 BORF AP By 3t A b B F B B e AL
(D) (2) (3) (4) (5) (6)
ZE BoF M4 ‘ Bartik TH | #% A% B2 Bartik T £
EEST 22 i - e
Bt % 5 o T E KRN B F A RE
) 0.4925" 0.0513 ™ 0.2196 ™" 0. 0009 " 0.0358 0.2212"
Incity _sub
(1.8618) (2.6463) (17.1258) (1.8572) (2.3748) (20.1246)
0. 0491 ™" 0.0771"
Supp_grow
(3.1069) (1.9381)
0.2313° 2.1582 "
Tech_ratio
(1.7334) (12.2548)
wHEE %l 7 # # #] # %l 7 # 7 #
A b/ B R = = P b b b
A 2472 23194 23143 20919 20919 20870
R? 0.0317 0.0148 0. 0826 0. 0038 0.0140 0. 0880
5. RS

T 2 N 4 R S 1 B SR E T 850 A kI I Xl BT AL B R L SR T, R BT Al A
I 14 255 552 T DAL A b R A 1 A1 30 B 3 (1 25 57 2 A A A, T8 BT Ml R O AR ] A b B0 A 1
SEMEL A T R ST RS X BT, 2 ML AE SOk (K AT SR, 201905 A B R E A
20221 ek A 20161 ) i 0 LA R AR SCIG BRIE A3 BT, 4% R R[] BT A ALME R L B A ATl
HE i R 3T LA R T A 3 T BT O U BE ARE AR HE AT 4 4 I U YR A BT Al R I X £l B T
e 2% S AL m @,

(1) FET AP A A3 ARG 50 . S TR P R £ Ml 32 B3 SR PO R AP A 22 50 — A A
o 7 R R R AR BT T B AT — S B (O WA ,2014) B0 R E A Al 78 BT AR R EL )y
R EE LT, N T TR B4R BT 7=l kb 0 3o JE [ ol $5 Ak i ] 09 2 H e
1% B VEKE T N IE 6 A Al (9 161 )9 R 800E Go it R B3 JAE AT A ol 0l 1) il %5 24 o o
B, X F W A I R T A0 U (B8 3,2018) P B A BOM I AT LA 3 ZE AR A T T
A B BB 8 4 VR 3 SR LR S JB o MR T R4S O % B, AT ol A0 Al A Al 76 07 Ak ik
W F) T BN EAEE 2 5. A Al K AR R T 6 2 I B AR 0 AU, O R JE B AR B AT B T
T . B8 (2020) P LIA A Al o6k BT Ak B g B LA R TR SR L i T E A 4l K
24 AR SR AT, R 5K T KR T A [ T B A Y 2R T AR S Al e 45 b e R . A
F2 T, AR Al B0 A 750 S0 P v, B A T 0 U T e D R A S S L T R R
B A I [ A Ml 32 400 BT 75 98 4 S R A B AR 1B 0

O ASCEA TR -7 T RAR WS 25 R AT . BT RIE, R R R

@ FEHEAT S BT BTAT, O TR T LA, AN SO0 A A e BEAT T b AL A B

® (2019 PEBF A K B—E A5 R AR 5 &, B A Al AR E ol 7E B0 b N i A LA
5.
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* 7 F B B A H Of b A By 3% R
X (1) (2)
T E
A A 3 E A A
0. 0025 0.1036 "
Incity_sub
(0.2228) (3.5076)
EHEE # # =
A b /5 B E R = e
W A 9700 13454
R’ 0.0175 0.0172

(2) FeF A T AL A7 b B 0 A A 56 ) s ol A0 AR 55 b TG 38 2 A B R B O S e R oK L R

FAAEBOR 225 o AR SCHE IR Ll 20w B A oMl K 3 23 D il s FRR 55l o ISR 8 BIZE SRR, B
7 A X ) 3 L AR 55 o A ol B A B4R e A RO I A R T, R 5l Al K
AR B 7 Ml A R B T o ol Al o 3T RE 2 DR A R 55 b B T 9 % i, K0 A T 3

B2 3B F B R A (R AT ,2020) 7 DRI 4 BOURF 45 HH 56 A0 38 SRR I, 7 ARk S 4
AR IE B R4 T
* 8 T REAT b oy 7 £ 4B R
‘ (1) (2)
*E
i 3% i 4l
0.0240 ™ 0.1177 "
Incity_sub
(2.6030) (2.4693)
wH T E # 4l & 4l
4 b/ B E B = =
A 13975 9179
R’ 0. 0057 0. 0287

(3) T Aol AR i R 3 A o AR 36 o Aol A Ji B4 AN [R] 9 B, 1050 S5 W A e 7R 5 B2 R AT A R
Bt o ARSI RN TAER (2022) 7 DL #2045 (2016) 7 1 Ao, #6424 i J 393 1 3
IR BARIE IR ] o 3R 9 ISR BT Ml AN U X Ak AN [ A i BT Aol B A I ECR AT
TEWIR 28 5 o BT Ml AN U BE A% 02 a2k A A 30 R 53 300 il 807 A, (ELJR T B A oMb B9 32 e A
WA o X AT REE N N R A A h B 2 S 2 B 55, L ik A B ke ik = B AR e R B O o X
TR Al O B, BT A B B R R ST AR AT LA G b R O R A e B Y kR AR (SRR SR,
2021) " 3 A AR AR o RN B Tl T LA B 7 A G S — A 8 A
FREBE, PR AT R BT A R AL | HE A SCAIII B BE o DRI 05 ol AR I X s 3 ol 14 B A
HABIAE N o X TR W04l , Kot A6 0 Aisolb Ak H 8 R, 3308 (9 39 1 Rl 4R 41 1 n) A7 i
o B FUAFE Sl B AL BT 75 09 2% IR AR 52 =, DR 507 77 ol kb s B DA L i 3t 507 1 e R ) %
WS, e it T B WAl B AL

@ ASCHE LA ) AR SRR AT AT ORI P s A R A A A, AL S AR A Al 5 Ak AR A
Choice £ B 3R BAY b 17 2 ) B I 1] B 22 56 A7 Mk 2001, 30 43 Ay o 3l A IR 450
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REE,E B,F & HFMB. FLEMRSELHEFN
*9 T F A A B ST A 2h By RUR
- (1) (2) (3)
&K H o] 3% R
Incity _sub 0. 0487 ™ 0.0174 0.1126™
(3.2553) (0.8918) (2.5735)
wHEE 1 1 & #
A /5 B E £ = P
8 10082 8561 4484
R’ 0.0168 0. 0200 0. 0283

(4) F T e U O TE FE I 3 2H AR 36 o 2 TR 307 A 1) 285 2 2 32 i £l K07 A 1Y

f 0, T FE AT )Tl B A T B MR 8 5 4 0 8 4 A% 6 0 JBE (0 4 45,2014 Y 5 0 g5 L
B, 201750 ) | R I, A% S0 T B K0T BBUIRR T S 31 £ K505 A 47 8 R 5 U A Sy 9 T B T A O 1
JEE B BE R A bR o R T T OO (3t AT 4 B4 AR | AR SO A i 2011—2019 4F 330 A
SRR CTEE (S B . SR 10 I 25 SR B, So3h 3 X b, T A8 I T 8 A 5 T A A 4
Al B 7 Al AR 0 X il T A B R R L R Tl B R I 7 — R R b AR
A DX 3 B0 08 9 A T A G A 3 TR SBCURE A o A K5 4 R B A 0
SR B0 [R] IF AT LA X 8 A 0 A TS, S Al i B L AN AL

* 10 TERMTHEFOREENEFS LA RER
i (1) (2)
o B B T B 7 T B O

ety sub 0. 0427 0.0325 "

(0.7610) (2.3761)
EHEE 1 4 1 4
Al /4 4 BT BERL = S
A 9325 9639

R’ 0.0117 0.0124

P04 & i T 437 Y B 9

BRI T, A SCRE F7 7 A Ll AN Bl Un Ay 52 0 A M 25074 08 3 B8, 68 77 MU 65 B3 ) 28007 1 5 —
A5 T BEAT SEUER B o A T AL Al B LT I BT Al A R e ST, AR
S Al BT A B 7 A I ) N HE AT AR BT . B Antras 2 (2012) 0T IS, AR SCE S 0
AN TR Aol 9 7 L G 07, BB PR o R R A 50

U-=1 ij
R

d,Y

I’/_j%%/% o ATl B R B AT Il i I K Y

SEC B D B AE AR — AN Pl 7 R R 2 R, IR Azl e B e Y i
I A PR s B AR ST DI R R O
U=1[I-A]"1
d

v, (6)

Horp U MU 30378 i A7 M0 A0 G A7 A 1 37

(7)

Y
Vo AR A T R A 1 IR R . A 3G i

Horr, Jorp 1 o9 SRR, A S5
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TR LA R S B AR . B, 2% EA MR IR GETR 48,2020 55Kk R4
20201 7K S B 2007 4F (135 F507) (2012 4F (139 #5177) 2017 4F (149 #5177) 2018 4F (153 &
1) (o EHE A 3R EAEAE R 109 AT, IR R FE B3R 43 2 b i ATl AR i R R 28 55 A7l 43
25 (GB/T4754 —2002) ) M PU A7 A | =57 A5 A1 — AN A A U 4 - 31 HE b O 5 o a2 4 {8 10 O ik, Mg 7t
H 2008—2019 4F P F A= o HR KA T R AT S CE R4 55170k 43 25 (GB/T4754 -
2017) ) EATUC T, ARAFHE A= R AT W AR E 4 A, a4 A (7)) A B 4170 -
WEEE S B ARG,

i B L B A H O B0, AR OB REAR Sy Ry AR R Ak, IR o S AT BLE . AER 1 A [E] ) &
FOK T, TCE 2 T A8 38 17 2507 7 2 D U 3 2 Al 50 A R U, 386 9 A ol B30 4k TG e 3 R e, (R
FE R WAL AR A g AR B 8 B XSS SR AN 1 i Al B AT R 7 A AR RO
O W2 B, b [ 4547l 1 85 5 Ak e 8 3 A b 0 9 B B, A7 b B) A7 FE — o 22 B (R AR T,
2020) Y ST LI AR H B 2C AT B T A ACE AR B T 2B ATl . M REA B R, 7l i £
BRI I A VB AR KT R 1. 74% AR T R U Ak P ) B A K 3.90% o — T
T, b A K £ 0 T 22 Wi P47 @ (X 3 B R 4 ,2010) 2 T S A A RA R B AL B R T
A FCRAR A7 70 RIS B, Aghion %5 (2015) " A58 36 W, 722 M 80 306 ok 5 4 4 460 88 0 £ 7
M AE K, B & 7 AR 2 38 4 0 7= b B S A R o AR SR Pl B T 0 ZB T PR AT R B
AN XoF £ b T 37 3 4 7 00 R T s SR A B L 35 22 T i ol A 0 R Ak B B B A AT SR 45
BRAERARK - o 59—y, Ui All K 22 B 0 AR R R 4 4 RURRAIE , 85 Ak 1) 00 R RsE 12 1o )
W K U D LA, AR R 23 5 I I, AR ORIV 0 T LA S 4 A R R
Pl 1 I M BT A P R A 2% R A e L A DR A W ORI S B . AT R
b A7 i 1) 9 A4 A b K 2 5 I 3 B, T 3 5 A LA FE 48, R0 W B B T 5 MR B ( Aghion 5§,
2015) ", 3 i 7 YR 3 1 B T Ak R H R 5 A XA BT AL TR A £ R T R G s
P43 A BERIE B PR R R B Ak BE 08 R RS RN AU A S Rk P DU R T T Y
3/ S Y N v QT £ 1 AT =15/ i TG e 44 o 1y QIS 2 = 7 N T

* 11 17 Qe /I i Nl 1 - v s - 2 e 2 L b
E (1) (2)
=
a2 T
-0.0029 0.1274 "
Incity_sub
( -0.2387) (3.3517)
0. 0053 0. 0203 ™"
Indesub
(1.0525) (3.5811)
EHEE # 4 #
A b /4 4 BT BRORL = =
AN 11202 11952
R’ 0.0144 0. 0204

@O A7E 2002 45 (BT 3 i 43 5 0T 2 R 3 i R s BRI (ELAE A AR A A B bR DL A 2 58
Al B BRI e B B 28 B 40 SR b, AN SOHE 2002 AR BEA R R B L ZS R A B R A Bk T A O s sl .
@ HA BB N TR A Rl A 06 HESAN 2530 P, M A FL i A0 7% 395 R g 8% B A 396 ke KA &
& AT o
@  AIFFEVCREC, A S M Choice BOHR R AR IR 17 4y wl (1 B A7 Ak 43 26 0 L3R
@  ARIEASCH W, L 28 TR M AN W RCR AT . BT R, SRR AR R,
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A BRI AR 1 B 1) S, R AR U o Il A 2 A T SRS B, R O R LR T A T Y R
W24 BB RS I AT BT AR SCA R IR . B AR AUL T 2 A [
BRI E AR E R WA A R (86 ,2020) P ISR — A B A K PR
R I A SR AT AR I 0 B T A B BT A K S B A, TR 4 T R B AR R KR . B
8:(2020) PURFSE A F W], K AL G5 P BT A AEAE A T IS R AT 2 DR i A, Pl
Wl 45 Db R SR 2B 08 . LT LR AR T L A SO A SR AR A 7 Ml A 2 IR 9 1% T

e, B G RGN e (2014) NV L R AL RS (2015) 1 g gy vk M B R R W B E AL
FEHT
. input,
Up_dig,, = Y ——+—
; z inputih/.v,

2 (8) M B i 2 LU B F Ak As bR, Horb, inpue, , A3 ¢ AEAT L ATk @ B AR FpE]
Sinput, ; FF ¢ AF i AT B TR P 20, AR B ¢ 4R AT ATl 1 B R R
¥ dig_rate, R ¢ 4F AR BCT ALK 3 ST A b T A FIECF A ABCE AR R . BT
X JEUH [ RE T DAL R B A B S A

. oulput, .,
Down_dig. = —
e ; Y, output,

2 (9) M it B9 2 T UF B Ak A5 bR . Horh, owtpur, , ACF ¢ AEAT L @ 1 ATl B A3t B0 op e
S output,; FRFE ¢ F AT PR Z A, ZHARBRER g 0 A 0 TR AT 53 B R

LU, A SORG 0 G AR B A R R B AT b T WAL KT, O s R 4 AT
532 (GB/T4754 —2017) ) 5 b2 Bl BEAS #EATVC I

x dig_rate; (8)

x dig_rale; (9)

* 12 A Ak B F AL By P b B R BRO
. (1)
R
B 7 2%
0.0523 ™"
Incity_sub (3.2484)
0. 0450 ™"
Indesub (3.3150)
di 0.7470 ™
up_di
P8 (3.6409)
] -0.0508
down_dig (~0.3372)
BHEE 7 #
Al /5 4 B T B%RL =
0 {2 23154
R’ 0. 0221

M 12 1 Bl A 25 SRR T, BV A 12 ) 4D I 6F A b 807 A ) B2 W 22 0, b 3 A ol 20 A T X
FETR U Aol 207 A AT S B9 IE 1) B2 A (ELT U A ol K A ek L 3 Aol BT AR R O N B3
ol B A R B AR M, % 12 5 (1) F LR S Acemoglu %5 (2016 ) ™ By F 55 A — 35, I

78



AR 2 s %559

BEZG 00 b o 71 AL R B 1) R e AL S B L Hm BRSSO R R IE . X R AR, S R
b By A BRI, 25 T BOT Ui Ak 207 K P e A T AR K E — 82 Wi AN 25 T i 1) L
Wefe T 2t B H, R E . AR A STHY 20 B, Al B A AE 7 77 M B BT 0 A9 B ] 00
24 Aol S R A B R AR R U Al B AT R AR, 2 3N AZ B A A A ol X0 AR Y
PR

AL SR EER

AR SCH I 2008—2019 4F 1= i 24 W B , SRS 36 BORF LA 33052 15 80 Al & 2 2E 17 B 4
7 B A T Y AN ST S R HIL A LR R A B 7 B RO . WS e B BURF LA A I A 5K
SCRPRCT AR K 38 o 384 0 807 7 oMb 19 1 55 A3k 0y A BB T B A N AR B HE B T Al B
PETKF- 19 B 15 5 TBORF AR B X8 A A Aol R 55l B 38 2L B i A vl A G 3 B AR ) Aol A
RO A 52 Al R AT A 7l B B [ 7 e R RO A KT S AR Al B A R B
TE T 3R Sl RpAE  BOR AR B X 7 M e 9 A b K07 A ) 52 0 O 25 (EDRE 7 M R i ol B A A
WELW ., LIROFIEATIE 8 B Ak B A, R T EUR R Bl 4 2 80 A0 e R I T B EOR
JA7R

S — B SRR RO 7 A S BT A R R B B I R T R R A M R AR R T A R R
Hh Y Bl A A Sl R A R B A AR K o M T BORE A A M A 8 A BOR AR
H, JE KA BOR SCRFBCRAE AT I HRIE 1A M 807 A0 5% BB A% Ja o BUR R J7 HE SN 5G RN
B v A5 H A AR Y AR Y R A 7 R R B v R A e B Y R 55 A RE T L TR B S A
M A R K A5 D REME ™ L BOR B/E A 3T U BUR A & 2 W ik 2t 2 Br LR B 0 5
RE T o TIN5 A 14 7 Ml B R BT B TR, AR A b 9 9 D50 5 TOKS ot 38, B OOk A% 2R A
b R B A 55 BN AE B ) o R M A W R e B AT L 200 S SR IR A A
b iR 552 A B B i Al TRT R e 7 AR R BT X T A Al 3 2 A R R A
Al B SRR L 55 T B AR RO A A | B s R A e B

B RRSE I RCT T Al B OR IR A B R B IR o e b 0 AR A R N
52y iy R B AN I 2 J7 258 A A TR Ll P R RO A e R A (AR BIL R R SRR %
b K J 5 SR B 5 B A B B RO BE L TR A A BOR & o SRl AR g AR R
e 7= b T T B X P i R B 5 BRI e, LA g 4% 0 R Al 7 ol 3 1T ) K A i RO . Bl
7l B A IR 55 RO SOR , B AT BT A BOE R AT, X SR FBOR £ A0 B0 bR AR R D7
SR Al B AN U o 2 LU Sk Al O BE 32T B9 B A HERE LR B e N
W BCF A2 5w R T WA S BE 0 B BE 327 A e e B R R R R R A IR 55 4R B R o
AN BT E T R A SD B4R B () BE AL

B = Aol 7 ZEM RN ) A B L3 R b A SR i RoR o Al mT RAAE BT L7 T 28 4K
T SELE B TE [0 F A AR TR AR AL g R Ui EME NS BT ROR AR . Al 5 KL
TR ERN 2R RRENS S, I H 2O R RS 5 i 4 DI, By e o — i 2
ST T BN R R e RN T A DT D) S a0 AT A R A RN, I A Al 55 BT e
w Z50 N TR AR, bl DUTE e A b DA R BT 1 (Chief Digital Officer) , WA
FIlk 55 PN 5 B S 42 05 TR T A SO o RIS BURAH SC R TR ATl 2 R Al o
SE BTN RN 8 S A A HR 2 Je s, 5 1 v 50 TN A AR N BEA T B A B IR
Bl RO R R M ok o B A RO A o L A S B T E DU B AR R Al K Al
K REF IS o SeAT nT LAEAT NI | DL ASCPR A B A T E L B 22 Al BT A2 SR A A R Y

79



REE,E BB F HANMBHUENMESELHEFE

LLA RS BCF AL R R 5.0 o TR BRI LR IR A sl ik 5 1R BAL RO AR et S B A
b B A B B RAEDE B 8 BB AR Al ST

S % 3Lk

[ 1]Mckinsey. Unlocking Success in Digital Transformations[ R]. McKinsey&Company,2018.

[2]BREN, B, X042 WE. DAt BE 206 fig BB T s B E )] Jeat 4 A 2020, (2) 1117 - 128,222,

(30U, IE R IR T, AR Aol 8 PR AT e A8 R HR AR = BRI [ ] b ut: 45 #1115, 2021, (5) : 170 -
190,113.

(41200, 457, Rt . B30 48 LR 00 0 Aol A= 7 AR A 52 R 300 ——k o [ ol — 97 3 Jy DE R & i B R B LT . db st
B Tl 28,2020, (6) :174 - 192.

[5]3KkMG , THOF. BARCF LS 2 R0 {8 5 o 2 ———k A b B ol Al i OO IE S [T ] 9 & 35 1718 ,2020, (6) :
72 - 89.

[61X17%, Hm R AF BH AT 5l BT E Bl A E AUESE [T]. RS U R ,2019,(7) 195 - 107.

[7]Shapiro, A. F. ,and F. S. Mandelman. Digital Adoption, Automation, and Labor Markets in Developing Countries[ J]. Journal of
Development Economics,2021,151:102656.

[8 15k =W, B M. 15 B 5385 BOARJE A FRAR T Aol R IR A ——2k 1 o [ o 3 b A ol 98 2 Ui A E 4 [ ] b5t e v [ Tl
2:3%,2019,(2) .155 - 173.

(OB, LW, REFH . BT HR LA S A £ [T]. Jbat hE IR ,2021, (1) 1104 - 116,128,

[10]¥F%E# AR W 758 REdE Se @R uat | Tolk 25,2019, (4) .5 -22.

(VLT BR/NEE SR ZLAR . BT 28 55 A e 52 ma £l XU AR FHOR S [T ] bt - 5 A 31,2021, (5) 293 - 108.

(12T BT A R e 5 IR 55 A % B —k | gl bl A W A& S TE R [ T]. R B T4 9136, 2021, (2) 1 149 - 163.

[13]RAR, 0800 ARSI, AR e M B e e R S 3 AR g R ——k A B s M 2 Bk 4 [J]. et 4 s 5t
2021, (7) :130 - 144,110.

[14]ZE0r4e. B 20 T i BACF AL R R i pLB [T ] . db 5t 3 4 & AT e ,2020, (7) :93 - 95.

(15 )b B R 336 R 5 BROR A RAFIRITAT[T] . dbat - 405 3175 ,2016, (4) ;140 - 148.

[16] % 2. Tl B3k P AR Hl 3 [ N]. dbat: AR H 4R ,2020 - 06 -24.

[17] Rodrik D. Coordination Failures and Government Policy: A Model with Applications to East Asia and Eastern Europe[J]. Journal
of International Economics,1996,(1 -2) :1 =22,

[18]3k 4 B BT AV LRI R SR [ T]. dba . E A 38,2021, (23) .8 - 12.

[19] Ak, H M AL WA . B 9K 3 2L A0H W BORHE S 5 A B R B[ T ] Jb st - W BeiF e, 2021, (1) 102 - 115,

[20 )42 3. BN B 58 6 : Al U R B A i B = A i ae 7 (0] bt W AR BT I8 , 2021, (10) .73 - 77.

[21] BBk AL G M B e R B8 1] PR R Xt SR [N db st 220 H 4z ,2020 - 02 - 04.

[22 JE Z AR B A5 BAR Rl & SR 3, 5 A B 7 B BT 5 Bt - v 7™l £ 5 Ak i 45 2020 R ] . 2020.

(23 ]y /NE T R, AR A0 . AR BB AR H AR S U B 5 il A 7= % W R A IR Z gk [T]. KR 79 I 28 K2
12,2020, (3) :87 -98.

[ 24 TXR U A [ B, AL 7% . R&D MG 5 B0 Al 8 AR B 3 ——J PR & 8 = i R il 48 [T ] B st 7= & 5 F 5T
2021, (4) .27 —41.

[25 1 BRE W, AR BRI, SO A B AR 2L BEAT L T 7 18 2 A S BEAR 77— i B B3 A0 DA 0 31008 10 e SR R AT
5[ 1/0L]. db 5T . Bl 2224158 ,2021,1 - 15. DOI:10. 16192/j. enki. 1003 —2053. 20210810. 004.

[26 JVF4E , Bk — Mk, BRI AE. BP0 HORE I 538w A BORT]. Jba A i 5 ,2020, (11) :63 - 84.

[27 IR 530, Wy 3. B 22 07 R 5 A A A i S HLI 5 22 e S 92 [ J] . dbat. B Tl 289 ,2021, (11) :59 - 77.

[28 ] 233 [ Il Ty R 22 % e A [ N ] bRt 2 9F H i, 2021 - 07 - 27.

[29 Tl %, B ik i s N T Jbmt: AR H 4 ,2021 - 03 - 26.

(3012, FH KB , 45 SO . BRI 5 g ek s [ 1] db st P E Tk 43,2014, (10) ;135 - 146.

[317 Acemoglu, D. ,and P. Restrepo. Artificial Intelligence , Automation and Work[ R]. NBER Working Paper,2018.

[32 T BRA L, e XL B A A —— P B & B B A e R A0 3R sh J1 [ 0] b st T 4R 3T 18,2018, (Z1) :30 - 40.

[33TBRAFAE 2R . Up IR : L UBCR PR IR [T ] Jb a3 A4 T8 ,2019, (10) 114 - 21.

[34] Acemoglu,D. ,U. Akcigit, and W. Kerr. Networks and the Macroeconomy: An Empirical Exploration[ J]. Nber Macroeconomics

80




AR EEE 00 F %55

Annual 2016, (1) ;273 —335.

[35] i, M. HFEF AR SMX 2ZRE " F—RETEERRBESE G XX Ao [T]. HiG. WETFR,
2021,(7) :4 -17.

[36 ] RM, JHMG , /i, B 5 el 2R R
138 - 155.

[37 1176, 7 Ak 4 89 4 ) 482 Th 4 3 b 2R 7 R —— S F R r A S R = TR HLHI [T ], SR : W 2 B 2% ,2020, (10) .
93 - 107.

(38 )3k ACHE, 2=/l TS 44 5 . fiooll B A 5 9 3 ¢ [ 7] b A7 3B 98,2021, (3) 162 - 71.

(39 ) 4R VF 4, W 632 XIHL A . B 20 % %0 20 Rl I B0 5% ) —— 36 5 BOR  FR R 3 3 JE PR AT 9 MR A [ 0], TR i,
2020, (4) :50 - 64.

(40 X7 F7, B 3CH , 2T 07 A0 5 A0 ] S w4l 4 B2 3 A 7 R [T ] bt W B 28 9%, 2021, (7) < 114 - 129.

(41 THE G 5. 3 s 8 7 M AL R b 807 A RS G AR [ N . 30 57 B 4),2021 - 04 - 15.

(42T X802 WR B BE, 3208 . 55 fI% T YRR v B0 % YR T 28 17 B HEAE LA A3 (0. bt < P B Tl 28 3% ,2017,(7) :62 - 80.

[43]

CIRAE” AR YRS a9 A (0] dbat: op | Tl 2295, 2021, (4) -

Bartik,T. J. Who Benefits from State and Local Economic Development Policies? [ M ]. Kalamazoo, MI;: WE Upjohn Institute for
Employment Research,1991.

(44X %  J5 B, 8. A S W& U R R M 80N ——3 F Tl A B 9 447 L) ] db st & % 5, 2021, (3)
150 - 166.

[45] Baron, R. M. , and D. A. Kenny. The Moderator-Mediator Variable Distinction in Social Psychological Research: Conceptual,
Strategic , and Statistical Considerations[ J]. Journal of Personality and Social Psychology,1986,(6) :1173.

[46] Alesina, A. , and E. Zhuravskaya. Segregation and the Quality of Government in a Cross Section of Countries [ J]. American
Economic Review,2011,101,(5) ;1872 — 1911.

[47 DR, ARG, 2= R, 22 R e PR hE H n™ M B 5 Al 2 7 R 22 e ()] b nt A BRI SR ,2019,(3) <114 - 126.

[48 14 I, EAE Ay . BUR AN AS 8 28 i J8 39 Al Q0T i s ma ko [0 ] L - WP & W 5, 2022, (1) 219 - 33.

(49 ] 8 ik, 2 BOME , AR A . ool A= i TR 300 il 9 O = 5 il 98 24 ol ——— B T B B8 05 4 R Y RORE I A S L) bt s A bR o
2016,(7) :96 - 112.

[SO1T7WIA. e RMMHAERFERSE N
125 - 136.

[S11E8 I BN QLA BY 115 S ALE 5 BB (1] b st b E Tk &% ,2018, (9) :98 - 116.

[52])% i, WK 5, 58 LI B bng @i 5 E B R R[] duat: A ¥ 4 81,2020, (6) ;38 —42.

[S3 1A B b A B % M L (R ] . 2020.

[54 1008, ok, 25— 75 SR G TR 58084 SC I 0 IR a5 10 28 B « kT o [ 4 il J 9 SIEIE A 9 [0 ] R A R 2 2
#2,2014,(1) .72 -85.

[55] % 8 ALBUR. 8 H S ES PO B H B4R
(9) :46 -60.

[56 ] Antras,P. ,D. Chor,T. Fally, R. Hillberry. Measuring the Upstreamness of Production and Trade Flows[ J]. American Economic
Review,2012,(3) :412 -416.

(ST 1A 350, R S BEE A5 i [ SRR BUIR IR e i i [ 1] . b st 2 5 i 9Y, 2020, (5) 199 - 115.

[58 13K BT, Fhli B, AR AR A= 7= e o 75 2 5 5 IR I A 3 30 o —— R T IO0L A B8 R 338 5 9RIE LT . b st - 48 JL A SR, 2020,
(1) .45 -59,233.

(59 10 W], /1 . L2 I (AR X FRSE 4 5 4k S R ——3fe e K rh B A ol R pg e B (0] Jb st & i 9e 2011, (12)
86 —96.

T A 2 030 X A B A R SR A A STAE A ST [T ] bRt MR 2 3%, 2014, (11)

BT U BE LTI 4 T BB AL AR [T ] K A BB 2 A 4, 2017,

[60 ] Aghion, P. , J. Cai, M. Dewatripont, L. Du, A. Harrison, P. Legros. Industrial Policy and Competition[ J]. American Economic
Journal ; Macroeconomics , 2015, (4) .1 - 32.

[61] FxHE, M. 1225 b B Al ™ S B A LT ] bt Ui 9E 2014, (4) 1 116 - 129.

[62 st A, EHER . SMBEE 5 ML B P EAR AT 5 206 (1] b st . & 38k 5E ,2015, (7) :102 - 115.

81



REE,E BB F HANMBHUENMESELHEFE

Government Subsidies, Industrial Chain Coordination and Enterprise

Digitalization ; Evidence from Listed Companies

YU Dian-fan, WANG Chao, CHEN Lei

( College of Business,Shanghai University of Finance and Economics,Shanghai, 200433, China)
Abstract:Based on a theoretical analysis of digital industrialization and industrial digitalization from the perspective of
mutual promotion,this paper uses the data of Chinese listed companies from 2008 to 2019 to empirically test the impact of
city-level digital industry subsidies on other companies’ digitalization. The study found that subsidies for the digital industry
can empower the digital transformation of other industries through inter-industry transmission,and promote the digitalization
of enterprises by increasing the supply of digital industry services and stimulating digital human capital investment. In an
economic sense,subsidies for the digital industry have a positive and inclusive nature. Statistically, digital industry subsidies
have a more significant effect on non-state-owned enterprises, service industry enterprises, enterprises in the growth stage,
and enterprises with little attention to digitalization in their cities. The mechanism test shows that it mainly promotes the
digitalization of enterprises by increasing the supply of digital industry services and stimulating the investment of digital
human capital. Further research finds that there are also industrial chain synergies in the digitization of non-digital
enterprises. The digitalization level of the upstream of the industrial chain and the digitalization of the enterprise show
positive linkage characteristics ;due to the partial monopoly of the upstream of the industrial chain and the strong specificity
of digital solutions,the downstream competition is more adequate and digital solutions Strong versatility, can better play the
scale effect of digitalization. Therefore,the influence of government subsidies on the digitalization of upstream enterprises in
the industrial chain is not statistically significant,but it has a significant role in promoting the digitalization of downstream
enterprises in the industrial chain. This article enriches the research on the promotion mechanism of enterprise digitalization
and the coordinated development of the industrial chain,and provides a certain reference for the precise implementation of
digitalization.

The above research findings provide significant policy insights for promoting the digitization of Chinese enterprises and
using digital industrial subsidies to promote digital development. First, support for digital industry should be taken as an
important breakthrough in digital development, with precise policies and the role of industrial policies in facilitating digital
development,to promote the mutual development of digital industrialization and industrial digitization. The government
should vigorously improve the supply capacity of services for digital transformation. While directly supporting enterprises in
digitalization , it should play a good policy combination to enhance the confidence and ability of the whole society in digital
development. In the selection of key areas for digital industry subsidies, appropriate priority should be given to supporting
non-state enterprises,service categories,and growth stage enterprises in an effort to reduce their digitalization costs in order
to promote digital transformation. Secondly, policies to support the development of Emerging Industries and support the
digital transformation of traditional industries should be aligned to form an effective policy synergy. Encourage traditional
industries , especially the upstream sector, to increase digital technology research and development in a targeted manner.
This will enable them to better match and absorb the digital spillover effects from other industry sectors. Attract “chain-
owning” enterprises with rich experience in digitalization and upstream and downstream driving capabilities to transform into
large digital service providers,so as to create a favorable external atmosphere and synergistic basis for the digitalization of
SMEs. Thirdly, digitization requires the participation of all employees and processes in the company,and it is imperative to
ensure that the digitization strategy is carried out throughout. The digital transformation should follow the principle of first
easy and then difficult, and focus on solving the blockages in the digital development of the enterprise. Digitalization
projects with short lead times and quick results can be implemented first so that more employees can enjoy the dividends of
digitalization and build up confidence in digital transformation. Then the specific process in accordance with automation,
information,and then digitalization,to achieve a virtuous cycle of digital transformation of enterprises, the formation of the
digital corporate culture.
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