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LG | 0.022 | 0.038 | 0.039 | 0.051 | 0.057 | 0.068 | 0.088 | 0.095 | 0.119 | 0.141
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2012 2013 2014 2015 2016 2017 2018 2019 2020

Eloy 0. 594 0. 658 0. 706 0. 740 0.774 0.818 0. 846 0. 888 0.936
I A 0. 466 0.503 0.521 0. 553 0.590 0. 647 0.711 0.752 0.774
L 0.410 0.455 0. 495 0.532 0.562 0.612 0. 629 0.677 0.717
T 0.419 0.451 0. 479 0.520 0. 544 0. 586 0. 634 0.679 0.715
Az 0.388 0.418 0. 450 0. 504 0.520 0. 566 0. 601 0. 633 0. 666
I3 0.313 0. 347 0.371 0.413 0.442 0.471 0. 506 0. 540 0.574
R&E 0.295 0.334 0. 366 0.414 0. 442 0. 455 0.471 0.512 0.553
)l 0.276 0.320 0.348 0.392 0.416 0. 449 0.479 0.509 0. 540
A 0.295 0.320 0. 344 0. 381 0. 406 0. 427 0.457 0.479 0.488
qZr 0.296 0.332 0.351 0.370 0.363 0.387 0.398 0.422 0. 445
el 0.248 0.282 0. 304 0.341 0.367 0.392 0.420 0. 461 0. 481
e 0.212 0.256 0.286 0.326 0.353 0. 388 0.431 0. 461 0.478
Rl 0.230 0.263 0.286 0.313 0. 345 0.374 0.410 0. 445 0.471
a3 0.213 0.246 0.278 0.317 0. 344 0. 380 0.427 0.452 0.477
k& 0.241 0.271 0.292 0.318 0. 340 0.370 0.395 0.434 0. 455
TR 0.228 0.267 0.304 0.339 0. 349 0.372 0.393 0.416 0. 445
i 0.230 0.250 0.283 0. 305 0.333 0.358 0.386 0.422 0. 455
=8 0.163 0.225 0.255 0.284 0.290 0.313 0.342 0.375 0.399
paiic} 0. 165 0.198 0.232 0.269 0.281 0.324 0. 346 0.369 0.395
J & 0. 180 0. 206 0.233 0.258 0.275 0.295 0.330 0. 355 0.387
EX S 0.193 0.219 0.245 0.259 0.279 0.295 0.322 0.328 0.339
ZRx 0.174 0.212 0.235 0.258 0.268 0.290 0. 300 0.324 0. 344
sl 0. 145 0. 186 0.216 0.243 0.270 0.288 0.320 0.351 0.372
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M E & 0.162 0. 196 0.210 0.237 0.253 0.270 0.291 0.311 0.332
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TE 0.112 0.165 0. 187 0.203 0.233 0.255 0.280 0.280 0.294
# 52 0.132 0. 164 0. 186 0.210 0.218 0.230 0.262 0.287 0.311
Fik 0.121 0.156 0.173 0.248 0.246 0.238 0.261 0.270 0.286
2 H 0.243 0.281 0.308 0. 340 0. 361 0.388 0.418 0. 447 0.471
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RO N, Bt 5 P A 1 5 2 ) s IR A DR 2E 3R . 2015 AR EIZK I B (fle itk
B A AT B L) | KT OB A Sy s BRI o [ B2 T BT I B AR ) 4 3 28 T 5 L T
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Mo, PRI o Rk — SR A, 9B s I PR UM B e = S IR G TR
HRRE T S BHT & T  BEE LA Bl T AL (il KB L 2R R i 2504 48
KO | e fd R & R4 = K AT 55, OF ELIIRAFS B P 8 X el s, ek SN 25 KB 42
TR0 X, f 28 DX sl BB 35 Al 58 it 19 2 45 RIS S IR A SR L, T T R B i i 6 X
WIT 4%

2016 4F2 A HF K EAMEEZ B4 TAETBAh R MG E kSN, R E % EE K
B (SO AR X, [FA4E 10 #EE e il FR N SE Bk = TR Rk BH A
JRSR KB DX Y i, I X R[] 2 or AT 55t s A7 2 57, {EL R Bl 8 R B840 o 12 )
B A TEBAE I R KRB QIR R M A R KRB B R A A o R SR K
B E PRSI A VS TR I . HART &, S iy X (S M) I 3 7 R Bl 26 Bl oo B A
FEE R SRR R, LR IE X AR SSHE S ARG S ARG 5 B X 3k 8 28 AR 00 X (Bt Bk
=) T E G E R , (R X s — A R R KR RS AR X (L RS E R IR P ) v
HRARGIRGEZE i AR 5 R AR S sh VR, (e itk DX blp [) e 5 JEml iRt ¢ 2 &k e 2R 5
I DX (S ) 254 XBRAR IR e T A At RE 2 0, iR Ak R (2 AR 29 K T s %5 IX IR 35 54
SRR

S KRB DX BART 55, A SCIA S KB 0 X 4 2 Bl 5 fh ik v ) i Jre /K-
FAER AL aR AL TR IR ELAE R BRI RE B A B IR 2 (oAb = SR A HIAL I . A4 32 R B ik
3 DXAE FHBLHIREAR Al 1 FR

H— RS ORI AR, B et LG 2R B AR 9 PO FE AN 5 T, — 7 T AR T
fEIRfesk it 1 2%, BT SRR 8 o 45 S AR TR AR IR =l Ak R R 6 B AR A, H) 4%
PRkt b & ™ e, BT B R RS T T P S I e 5 BARXTRR , A 5
SRS UCECRAE AT RE AR =3 nT LU A B IR TE T AR T 35 SRR TR AR AR
ER7h o L AN AR G T LTV WAL (% 3 17 DA s = W S X ot 2 O 1 0 N o 8 3 R0 T
5 5 1 b 3R 2 TR R DR SRR (14 1 4R | B ISR BB AR 2 ) DT B AIG € B3 106 30 1) R
TE KU 5 B 6 B 48 BB A R AR AT DU 38 i AR, 4 sh T il e 75 2K 22 5 | 3L 45 B B AR A s
Jab B O R BT AR A o8 R R 45 58 I £ 4 e A B R AR B U A
SR RTRE A BT T AR50 2 WAV i 3 B 1] B AP 45 BB F2 A4 10 BV A, AT 4 2y 7= 2
WEGAE, M7 22 A VEDILT A% 8 7 2 i ke 2t € BT R HL R AP ™ Jag 1 T T e B Vi A e 1)
FERE, BRXTEREE AR R A, B SRR HAa ek r A =R A 3 B
AR A AR TR Fa R IR A AL Sy, HESh AL G Rl B 2 ) 2 1 27T Rl B R ol A5 =X
LR S0/ T 6 Y [0 A Dl 14 = o A 9.0 S A U S )y WA e 28 ) < [ A S A R DS R
il s , B B R Pl L 1) 56 28 A0 B AR R 57 sl A P R R i 0 BTl X R B A
ERNCY B2 R = B AR SR PRl B 56 B B AR DR HE S L SR TS, B
P EER I T A B UK R G G R R RE Ml e 1) € 7 el A R 1 SR VR P AR R A
BEAN B0 AR N 0 77 Ml 0 e s o v W R B 455, L sl Ak B 46 S5 e Ak R e i o FH el 28 T 4K
T A A BT AR G R TR 1 5 S5 1 I FH B A5 1 29 R, B A 7 ROR M sl S 4
OALA T R BT RR Y A RN HE S B T BOR 5 A 45Tl 1) 58 SR, AN Wi e 2 e BB
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HaE R R QT

—Ir ek A A S IR, AR DU 5 T HERE SR AR BR BRI A AHET I HT i tioE
R AT TR B 2 00T, S E AT R B R IT IREE AU HR I S R )
By LR GERL S A5 BEORFI TR 24> B, 2 G FOR B0 AR 5| = e B 80 HoR B B8
LR A F A B L 7 2 22 AU K S B, 491 09 24 S W AR SR A B M 25 i A S B
EEAR Y R FH AR S A0 LR B Y 5 3% . R07 R A ROt A B T AR O Ak A e B T X 4k
8 A 7 1 7 SR 17 3 R Sl Tt P i B S8

H R IRBAG R AR RO AL R i . 1 e R Rt i B, 58 3 B R0 S Al B0 £ B2 5K
PR PRI S RSl YO P S T, R BB A S B A A DT T, B
IRASCH A L ANHE Bl K 7™ Ml A 3 o RS 1 DO 5 ) 2 F A, i 4 SR Al sl Bk
TR AR ST, AN B X TR L 005 | 5 1 RB 7™ il FEOAR Y ik
A AT IE R BN AL G 7ML A REA R, 56 8™ Ml B A e B R e 3 w1 8 L )i A7
RHOR, Fr E BOR AT KBRS X i 7 Sh B 3 IR 5 5 R B - W A A R, MRy
BRBIH AR RGP R S B BOR A 508 Pt B b A g

H =R R e b ax A & R . B Yo Bt PR IE S o g A 7= e b A . R ds
16 DX ) B S (R RS B IR A SR A I S BT UR A TT O 5 B AR — R B A R
A 558l BRI R AL R I S AR G0 A 7 R WA AR & | RERG I8V 2R 7= ) o B¢
WA SeBlak @ ARRERE (Rt . IR SO 3 TR IR B AT PMERCR Rt
e IR T A B IR B SE BB A OO AR, U, OB 18 DX Jaly B8 ™ i B A 3k
MMEGEF, S L SE 7 M BRI B8R e sh e (4 7y sURY S B, fJim, a8 DAY T e 3 =2
(AT T P58 g WP, L2 A5 BT T HoR BT 8 SR H Z Rl BE 22 A Bh T8 AT
51 B S BETLA . AR BRI R R R T @A 2R et s AR,

ST LA B3, BR OB DX B0 i B 7 kAl A JRE ) ELAE ML b, 3 K e i K5 Ak
SRR AL LD — O BORACR , HEsh B A ax AL i Al 2 &

e < : REMAKT
- /ﬁ/ ) -
] SRk AR -1 > i&ff—%ﬁh‘{ii":i&\ :_- '''''''''' : éfiéﬁ.f"k - FF AR |
\ J \
jr Py LA \ Ei
£ | e PN | mews N oar LB
%\ FE AL BT \'( zl;_g
%% \ }g

’ \
) }/ \\ >
e el - BT

B KEELERXERHIESR

LN A a7y

4

\
\
~~~~~ BETREF |

(—)RBIRESEERNA
AR SO TR 22 317 48 B a6 DX B o B - A (A D [ & e i S, AR AU 15



IS, AE ERPIEHRER SRR X e T bt L R A R 89

EUWT .

D, = a + Bbigdata, X post, + AX,_, +u, +v, +¢, (1)

Horb M i el R I ARy . SRR B D, 3R 1y i 18 R BT S (0 AR & D0
JE WA sk A R & K o bigdata, A0 i 2 JE T REE L X Ay #0048 5, H At
ST A RAB A XA 8 A, 73 A E S A U s BRYC =AU | Ty Rg 4y PR DR
T ASEN FIRX, AREPMERE 0 MRS, BRI = A W Hh DX B0 56 DX 17 S A 5 i i el
AR R T BRIV = AL T 8 80 B ) R4 N AT, PRHORE ) AR A VR AR B, 48 AR S
K FHAE B , 75 &S VL B T U DA I Re 1, AS SORFIL T8 TEREAS AR I BRAR B, post, Sy R KA
TR0 DX ISR S it i I Y R DL A 1, 2016 4F Z FTUE 0,2016 4 R Z JFUE A 1, X, HERIZ MY
Pl A i A N FUBE Insize , FHAEAR B4 N FBOSECER R s SMRTEETE Infdi, FH 24 47 52 Bl AN S
PGB EFR ; 25 & €KY Inpdgp ; 745 ins, (7S5 =7 F1%E =P 3G & 5 GDP [
HRIR T BB R inno , T P R BAL R ION B R o Syl B 0L ] PR RS B0 A AR )
R i A R T i — AR B e, AR 1 T 8 OV, v, AR [ RE RN e, S BEHLIL ST,

(Z) S st

Fo LM T FEABRERTIAEG AR,

xo IETEMHRMESIT

xE HARE FH A AR E =M R KA
D 270 0.362 0.151 0.103 0.936
A 270 0. 149 0.148 0. 005 0. 895
F e 270 0.178 0.119 0.032 0.832
F K ikt 270 0.185 0.135 0.026 0. 656
HF Al 270 0.103 0.105 0. 007 0.722
7= b HCF A 270 0.290 0. 146 0.043 0. 968
HF R HHe N 270 0. 081 0.135 0. 000 0. 875
GEA” 270 0.315 0.127 0.078 0. 645
GEAE 270 0.343 0. 098 0.170 0.716
EROED 270 0.111 0. 096 0. 046 0. 745
Insize 270 8.208 0.741 6. 347 9.443
Infdi 270 7.945 1.411 4.818 10. 736
Inpgdp 270 10. 832 0.424 9. 849 12. 009
ins 270 0. 498 0. 087 0. 345 0. 837
inno 270 10. 196 1.402 6.219 13.473
P 2—&] 4 735l 230 T BT Al 0 Ak D3 ) 48 850 B IR HR B sr (b ie B A2 sl la 34 81, B
XF & 2 AT AT AL R 55 %0 R R S MR 2 S B B Tk A ELA FRA A 03 (R DI O R 45 R

IRZTE T X IRAL, XA IME 22 AT 20 Fr , B 2016 4E BRI X BOR BT 20 ) 22 10 42 3
P RAEE, RBAE I XA B T REXT R Ak (b pip R) 4 HOA e b AR
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BT EAHEIKFD

.......................................

[N 5 .

1 1

2012 2013 2014 2015 2016 2017 2018 2019 200
Year Year

— = — Control group

0 1
2012 2013 2014 2015 2016 2017 2018 2019 2020
Year

Treat Group
------- Tnterpolation of diff on year

———Treat Group
""""" Interpolation of diff on year

— =—— Control group

———— Treat Group
---=+--=- Interpolation of diff on year

E4 SEBASIERA
FedEEe

———Control group

B2 AbEASRAHE
hEEHE L

B3 AEASIRA
HFisEr

T RS R S5 Br

(—)EEEI

R IRFE R A 1 D B BT A 2k (AL P [R] e 88 B8 USROS Jexd =X (1) 247 1A
R T AR TEMERDESR 51 (1) 551(2) Bn KA DB BT sk AL B IR A R A [T
AR FENIE, Hal i 5% 1 02 KA 5, B B X R 5 (e it T B ek AL bir R) A R
F(3) 55 (4) 73 Bl T RBH SR DB B AL Mgg @AY TR S5 2R, /T IR ), R85
DXt R F et TR S 2R @A K R IKF 10 Jim SO R B fle 8 A K e RS (e k2 €
ek i Bk AR ELAR L] AR T S 0 A5

x7 BEERFPER

T (D) (2) (3) (4)
- D D HFA F 6L
biedataxnost 0.023" 0.021* 0.044* 0.039*
gaatazp (0.012) (0.009) (0.020) (0.021)
L Insize 0.329* 0. 690 0.534*
. (0.129) (0.257) (0.210)
L lnfd -0.012 -0.030 -0.018
- i (0.011) (0.027) (0.026)
L. Inped 0.076* 0.014 -0. 121
- 1pecp (0.042) (0.095) (0.096)
L i 0.242 0. 068 -0.319
- s (0. 143) (0.329) (0.351)
L. inno -0.028* -0.083™" -0. 046"
: (0.011) (0.024) (0.024)
P A §si P 2 2 2
4y B A ® 2 N 2
Observations 261 261 261 261
A R 0. 986 0. 990 0.957 0.930

E .1 owex p<0. 01, #% p<0.05, * p<0.1;2. 35 A B AbtEirgiz, TR,




IS, AE ERPIEHRER SRR X e T bt L R A R 91

(Z) TR
T FE AT R AR WU 25 4 B R S R $ , A SO ST 78 WA A e AR Y
Dy =a+ i Bbigdata, X postf AN, gty gy (2)

AL (2) AR G AR Bt g CHREADL 2y
(1) —3%, sk, kB RKEH L5 X B
SRS AR, B R E R IR B X5 T Y A
(2016 4F) M55 030, H 11 2020 4F &3
B XL RS 4 48 B ki d R EUE A
4, Fy it b 22 T LR I | AR SO BUR S it
B—AEAE S S AR s posty I AE R,
7t —2016 =k, 0 post BUE N 1,750 K
0, B, /5 A L, Ab P2 A4 )
SIS S - O v Wi - o N

% =3 preI74 pre'73 preLZ current n polel poslt72 posltj p0§t74
Jto p:& XA

0.04
1

0.02
1

BERFEBL

-0.02
1

HATBES R AR IR S s (G 5 KBURAI R IR R FATA S I0 T B B AL
{F XTI R 90% ) , 76 R B X 50 IX B
SEZ T, FREL B, WA THETE 90% Y B A7 X [H] N H4 A fig il i) b 2 MK A 30, AN 48 RECH Z 1 i
s, 156 W1 5 LA LU 12X 5 B B ST it i Ak B2 5 4 o 2 1 B A Sk e AR B R K P S A7 A B I 25
5, AT R IR 15 3 2

(=) BB 1-

1. 2R A e

AR S 3 AA) T R AU A B A R AT R A
By, BARTE AN T B SE M 29 A P BEALIIR o)
9 MNEAE RN, KRB AE XTI o4
2 ORI O S 55 O S it f 4048 8 Y 28
HIUATI o LR AL 00 K, JF42 £3 on
SEHEIAAGTT R oA Bl LA ORA 30 27 AL 0--0.'04 003 . -0.';)2. 001 0 001 : 0.,'(I)2 '.(.).63 o.'o:t
AL ) 8 S 75 35 52 S B AL IR 22 1 T 4 P Ti———
Bl 6 et TR BN A, KF LR IR 0. 1
(1) 3 RO 3 ML B (1) A% O i
Ar Y [ H FR L, AT LA I B ALRE A R B th A A TR R M AT, SRR (1) AT R AE
BEES A RZEEITHERN PAEBIRT 0.1, B BUTfe sk (b bl [A] & i oK 1Y 5 52 380 A 08 I 3]
LA PR 2 B9 4, Sk T SR ME RN 258 i AT FE A

2. BB EMES BT

B g AL PRI K38 2352 31 H A B0 5K 3l BRSO BEEOR , an sy b B B 2T AE R
R ARBRITT JEA LT BOR S, BUR Y 52 S ] BERT R f 25 R 4. B

0.84

pfi
kdensity 2 %

0.2
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TAR S A G2 TR | Sl T e RO A A ASE R e (A DR T A R A e e Ll R, A B
X RBFEEEA TG . AR Oster &I AORGIR 7 5, 8 %6, 0 R, BN 1R, Rk
AN E UL PR 28 A T U TR e R S DL EE SRR AR R, TR O B i R B T O I Y
& MUK, 6 B eyt s 72 AR T A Pl 28 B A O i B R R 2 L, AR Wk 6 BUE N
2. 19, RIS st e A8 e -5 40 il R 7 10 R QO 2R 0 BUA 48 T 28 9 A% O AR AR 1R O AT SR S AR 1Y
2. 19 5, A2l 2% B A% 0, FRHR IR UESSE BRR 1

3. AT K S 2R ALK (1Y ®8 BN EHNE

e 55 (H (2)

TR DI IR B0 B b X B Ak . b
54 9 LT (87 7 — 7 0L | iedaraxpos o an0) o oa0)
P, BRI $5 500 T T AR (R ST L. Insize 0326~ 0328
A 25 SR B T £ FE R W % T o oo oo
I, A SO B ALK OF 5 45 66 4K K - (3'8? “g-g;?
ST T L P AT A 3, 3% L Inpgdp (0.045) (0.043)
8 45 (1) B 25 T Ml 5 5 (AL AL L ins (0 149) (0,143)
¥IR 0.5 A TSR 568 (2) 4l T4k L inne ~0.024" ~0.026"
AT 0.6, SO AN 0.4 B |y e e
flitas B, T LLE B, A 5 D EYNEE R 2 2
A B 9 1 09 KA /NS 5 Ly | Observations 261 %1
75 5900 55T 1 1E , K B L LELS 0.981 0.9%
S ELAT R

7~ HLkI e

(—) KRS X EHHF UL RIE

9 ME T REAEE XA B e U AR R AL SR 25 0R 4R B, KRB IR X
AR A7 AR BE I 35 e RS Rt i it A s, i DAY T 8 SR A 52 8 S KB 1 6 DX el DX RS R il ¢
Tt BN e , S Tt A R AR B/, KRR X 2 e i 7 0y A A J |, B R 1 X Y
Pl TRAE A0 WL o SR RS a6 X e S 0 B BT e ) i e R F R AN 38 RV R A
PR X B R T AR BB BT BT A Sl B e ) A R B3l 1o DX B AR B g fie
PEAEFRRER L, AN, KRB DX B 7 X Pl K7 A 5 7= A T BB e A T, 5 B R i I
HA bR T B B BB B e A P IR IR A LR AR 32 5 F 5 6

(Z) XEFERE X EHEBRLLRILE

10 i T IREHERE X A e phaR A R PR B4R . 45 B, KRR X
AR A7 6 2 (0 AR 7 B ] U9 AR SO (AN 3%, 0 9 TR 8 R R R 4 W 5 VR R RE e it 2k (5 Ak
A o BRI DORE S (8 RE 7 Y 171U R B R 5 O IE (P = 0. 108) , IR X EEBEA ok 1A
ARG BRI BT 2R AR SO A B
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RO REIRRLE X AR LR EFLLH

. (1) (2) (3) (4)
PSS e HF AL 7= Ak 3 AL HF RN H A
biedataxbost 0.019 0.031" 0.057" 0. 040
8 P (0.019) (0.014) (0.025) (0.025)
L Insize 0.578* 0.601* 0.198 0.540*
: (0.255) (0.232) (0.222) (0.198)
L Infd; -0. 046 -0.018 0.022 -0.024
- it (0.029) (0.022) (0.032) (0.030)
L Inped 0.169" 0. 020 0. 067 -0.089
- pecp (0.084) (0.069) (0.098) (0.102)
L ins 0. 680" 0. 150 0.198 -0.372
-1 (0.254) (0.249) (0.414) (0.388)
L. inno -0.085™" -0.059 ™ -0.037 -0. 064 ™
: (0.027) (0.016) (0.031) (0.025)
B B Ak 8 2 2 2 P
Fr B) T35 2 2 P P
AL A 261 261 261 261
i R 0. 954 0.930 0.917 0.944
£10 AHBRAEX IR RHFFEELIE
%5 (1) (2) (3)
X N
ESN N GEEE Rk
e -0.011 0.031 0.033[ P=0.108]
bigdataxpost (0. 008) (0.021) (0.020)
L Insize 0.247* 0.083 0.451"
: (0.101) (0.207) (0.161)
L Infdi -0.012 0. 005 -0.017
: (0.015) (0.032) (0.026)
L Inoed -0.035 0. 040 -0.126
- Mpedp (0.043) (0.075) (0.097)
L. ins -0.244 " 0.520™" -0.418
- (0.109) (0.165) (0.364)
L e 0.010 0.012 -0. 054
: (0.008) (0.019) (0.024)
Ay B R AR S S =
F B E 3 P P P
AL A 261 261 261
i R 0.978 0.875 0. 906

(Z)HFUFEBLBEARE(RLE

i —2 KR DL R ST PR BT B R I e 2%tk SR (0 b 22 5 | B AR I I 24 A ML A a2
(RO

green, =a, + a,digit,_, +yX,_, +u, +v, + &, (3)
(4)

Horr; green 5 digit 7351 A HSCIN SR A 2 (A SECARTRE X, WA HIAE & Fe bRt IS e
[l B A—F

=1

digit, = b, + b,green, | +0X, | +u, +v, + ¢,
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EURZERNZE 11 Frs, F1(1) R, sx AUk R o 5 e ot T BIT AR 51 (2) s B bk
JERIREXS 2 (A K e B W R HEAE AT, LA B S REIE T 8C IR AE 2R (AL (SR (AL 22 51 871k
MR EAEHLH], 2t 2, SI ARl (A5 R AR o 14 = F A2 0T, Bk i IX S T
e 2k e 4 2o A A BSONE o (0 1 i R B R A RO ) s AR A T A5 2R A3 (3) Figl (4) Birzs , R
5 X AL 1 gk Al R R AR A0V, (ELX 007 A e o 14 2 (A 80 ) R AR A FHAS T S

F11 HFUREUBEIRIRIE

%3 (1) (2) (3) (4)
X s S
HFA FEA HFA S EA
’2 0.892" 0.816
L et (0.036) (0. 048)
= 0.966 " 0.919*
L. dogfe (0.030) (0.042)
. . 042
bigdataxpostxL. £k &4 ?09019)
. o 0.018
bigdataxpostXL. £ F4& (0.014)
L. Insize 0.244 " -0.092" 0.257" -0.075
: (0.063) (0.052) (0.062) (0.052)
L i -0.013 0.011 -0.013 0.010
: (0.008) (0.007) (0.008) (0.007)
L luosd 0.103" -0. 109 0. 105 -0.105"
- 1pep (0.029) (0.023) (0.028) (0.023)
L. ins 0.285" -0.323" 0. 304 -0.307"
: (0.086) (0.068) (0.085) (0.069)
L inno -0.043" 0.023" -0.046™ 0.021"
: (0.007) (0.005) (0.006) (0.006)
A B R z z * *
A B E R P P P P
ML A 232 232 232 232
R-squared 0.989 0.989 0.990 0.989

PE— B RO ER O AR A A9 AR AV PSR TE AT A58 , (8 T S J7 A 2 A B R 50 S i
B S E OIS B I ROE A B S e 0 7 BT RIBTRE ) S5 s RIHTRE ) i B AE AL
il HEATRALE , Il P ] AR 0 IR K7 7 b A5 7 ML BT A S (0 2 P OS2, 4 2R A 12
JI7 B S it A 15 2k L RRTRE T, LR R RE T 5 S BB BE ) R A7 A AR A L e G
AN O R O BB HE S 1Ak (AR 07 SR (E R (AR 7 (0 7 SR IR K 4R BT
Semb Bt R AT I . ea B AR B AR REA R RSk (0 A 57 27 B
A [ 2R 50k 2 O B, DDA AT e S 7 AR Y B P B AN TR (L F S i 5 BT RE R & r A A2
BE Ay v 3R SR RE TR FE IR TG 5

L S B

(—) #IRMR W e N = BT

A DX B i RS A A 15 97 RS DR IE 5 SC BB BT IR A S 3R, R A g
TR RAUH A 2R R 2548 00 AR IRSCRE 77 19 22 St B0RE AR 52 1 83 18 DX BOR OR Y
FIRER S A SNSRI B8 3 AR 175 8RR A 2= i A e R DR A WM RE T, LA, Bl 17 fE
B A3 DX, BB AR A R ZK P B 5 T2 AR, SEBL BT R A A ol P, 2 T )
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s BRI A WX BRI 5K, — I MR i 1 23 ) QB R R &, 5 —Jr i, 21
T B g 1 4 DX ST ) AR MRS NIRRT R LSS B | B B RS A B Ak
R12 HFUREUBEAERMNALRE

(1) (2) (3) (4) (5) (6) (7) (8)
R mg ke | el | HERS | g, | KFOH | BN | mua | man;
ik i i | REES | Ty b BEAP | BEAF
L. & &4# | 0.518™ 1.088 ***
A (0.060) (0.033)
L. 35w 0. 609" 0.115™
ok (0.057) (0.042)
L. k& A = (8:882)
L. 35 4] 4 0. 856
e (0.020)
#F 7 A AL (81(])%)
b A _(%%5233)
L. Insi 0.3957" | =0.009 | 0.5617° | 0.223"" | 0.098" 0. 000 0.157 0.249™
. Insize

(0.093) | (0.096) | (0.098) | (0.069) | (0.050) | (0.035) | (0.103) | (0.101)

L ltdi -0.038 0. 007 ~0. 049 ** 0. 000 -0. 004 -0.000 -0. 009 -0.010

: (0.012) (0.012) (0.013) (0.009) (0.007) (0.005) (0.016) (0.015)

L Inoed 0.228** | —0.192** | 0.188** | -0.074* 0.031 ~0. 042 -0.034 -0.030

- 1P (0.044) (0.043) (0.045) (0.031) (0.023) (0.016) (0.044) (0.043)

L ins 0.884* | —0.877** | 0.667* | -0.345** -0.019 | -0.095* | -0.214* | -0.208"

: (0.130) (0.129) (0.135) (0.093) (0.070) (0.048) (0.123) (0.110)

L. inno -0.053** | =0.002 | -0.074** | 0.020™ | -0.015"* | -0.007* 0.018" 0. 009

: (0.010) (0.010) (0.010) (0.007) (0.005) (0.004) (0.010) (0.008)
Ky B R 2 2 2 2 2 Pa p3 Z
kS Rl A P P P P 2 P 2 2
AL A 232 232 232 232 232 232 232 232
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Research on national big data comprehensive pilot zones

empowering digitalization and green collaborative development
SUN Bowen"? , YANG Xiaofei’ ,SU Xin®
(1. Institute of Quantitative & Technical Economics ,Chinese Academy of Social Sciences ,
Beijing 100732 ,P. R. China; 2. School of Applied Economics , University of
Chinese Academy of Social Sciences ,Beijing 102488 ,P. R. China)
Abstract: Accelerating the synergy between digitalization and green transformation is an intrinsic

requirement for high-quality development and an important pathway for constructing a digital ecological
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civilization. A pressing question is whether digital economy policies are facilitating digitalization while
simultaneously achieving regional green transformation. This study constructs evaluation indices for digitalization
and green transformation at the provincial level in China. Based on a coupling and coordination model, the study
calculates the digitalization—greenization synergism development index (DGSDI) for 30 provinces in China from
2012 to 2020, analyzing its variation characteristics and regional differences. Additionally, employing a quasi-
natural experiment of national big data comprehensive pilot zones, the study empirically tests whether digital
economy policies have achieved synergistic development in digitalization and green transformation and delves
into their internal mechanisms and heterogeneity. The findings reveal: 1) Both digitalization and green
transformation levels in provinces have improved annually, yet the overall levels remain low with clear regional
disparities. The synergistic development level of digitalization and green transformation has continuously
increased, yet it remains low overall. Only Beijing, Guangdong, Shanghai, and Jiangsu have a coupling
coordination degree above 0.7, reaching a moderate coordination level, while 22 other provinces have a degree
below 0. 5, not reaching the coordination level. 2) The establishment of big data pilot zones significantly
promotes the levels of digitalization, green transformation, and their synergistic development. 3) Mechanism
testing shows that: firstly, big data pilot zones have promoted provincial-level digital development through two
channels: digital industrialization and industrial digitization, promoting green development through green
innovation. Secondly, there exists a circular and mutually reinforcing mechanism between digitalization and
greening, which is the underlying logic of the coordinated development of digitalization and greening.
Specifically, digitalization empowers greening by promoting green innovation and production through digital
infrastructure construction, as well as the positive role of digital innovation capabilities in promoting green
innovation; Greening driven digitization is achieved through the demand driven effect of green innovation on
digital infrastructure and digital technology. Thirdly, big data pilot zones have strengthened the digital effect of
green development, but has not strengthened the green effect of digital development. The reason is that big data
pilot zones have improved green innovation capabilities, thereby stimulating demand for digital infrastructure and
technology, and enhancing the traction effect of green development on digital development; However, due to the
failure of digital industrialization and industrial digitization to promote the green transformation of production,
big data pilot zones have failed to strengthen the empowering effect of digital development on green
development. 4) Heterogeneity analysis shows that in regions with stronger knowledge absorption capacity and
higher levels of industrial structure upgrading, the construction of big data pilot zones has a more significant
promoting effect on the collaborative development of digital and green development.

Key words: national big data comprehensive pilot zone; digitalization; green development; coupling

coordination degree; digitalization and green collaborative development
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