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Abstract

Based on the provincial panel data from 2009 to 2022, this paper adopts the multi-period differ-
ence-in-differences method to empirically analyze the impact of pilot policies of provincial Pilot
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Free Trade Zones on regional economic growth. The research results show that the pilot policies of
Free Trade Zones significantly promote provincial economic growth. Such growth effects are trans-
mitted through two paths: expanding opening-up and innovation spillover. Moreover, the policy ef-
fects of Free Trade Zones present prominent regional and batch heterogeneity.
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H 2013 G E () B R X R G LR, TR B S X @RS\ A, &
FH SR 1) B — YRR S AR N B 25 22 MR RATIEUX . BCEAEAR . fEF . fRh . TUR AR IESE R EAPTX
B A T ALTFON S . E 5 X B e E R B AT e T SR R B B, — 7@
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Sy A s i, ST A S IX B R R R 7L X A BFEKOKF . RAREE(2019) [3]100 L PSM-DID J7
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MR EARE. TIH2024) [SEEDNAENEITE ORI, B 5 X7 A8 T sh B AR G HT 66 /e s =
DX 35 Ml 25 4 T BRI i X IR T = R A . 2R KT (2024) [6]k3, SAEETRXIRMAELL, B %R XK
A GDP 07 5600.603 JG; MIXALELER BF, VR B 5 DX TR 28 51 1S K I IE ) R0OR K T 4 Bl
BERXWH . RE. m4EMQ2017) (71 7R, B RXEREERE 7 BT GDP. #55. it
AT D, HOX— S50 75 2 DA 50 S5 AR SR RO . 2R 4101(2024) [S1HF 7L P H 52 X g Sr Xt
DX 33028 V5 1 JoT R R PR s B B R S, SRS SRR B B X S e 08 5 3 Rk X A O e o K
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Llohnae, XIS AR 2R T . B 45(2023) [T0]R W E 22 739%, UESE H 51X A Boxt Xt
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7o, RILE SR DB R 5 ARG . SR, S EEE 4 ANsh pLH et s i & 57
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2. BipS S5 RtER

52 DX BN A SRR DR K 4% AL 2 AR TUAE UR R

PRI B R DGEE S S R DG R B R 2, SRTHTHUKT, 4h5{5 FDIJEK
TRHN . ik, ASCHRMERIE H1: 5 XS ECR IR  RR SN TSORE (L B I i
QUi kA B IXEERERSEREASIAMBFEENT, RERIBUXAERE . AHXER
HREEBRREA, WA LA A RRE DA ER A R IRE R A S . fEk, ASCHR
BEH2: AR XA BORATE I ST X QT B e PR K DR RN, XA Pk 22
Fe A A XBCRACR 2R X fatt, AR MR H3: B 7 XK ABER 2 5 KAV AEA
(7 [X 38 ] 52 38 35 S JE AR R

3. BRBRESMRLT
3.1. BERWE

1) A&

PR X A P2 R E X R (Ingdp), PSS DIAEHLIX AR P2 B (B 2009 4 A FEAE 5 BR A 1% R 22 )i s B
GDP) [ HfE iy B Hh X 23 KoK, R4 5 a8 gt w4 —8.

2) HORRAL

F 57 DX R S B R AR B (did)» 75 B AT X i 7 ¢ 4F J 2 5 N SR DKAR A AT X, A E 1,
TEL 00 12785 1) [ R E AR 2 H 51 X B SL P A B AL NL(ATT), b B4 an R

ﬂl = (Y;reat,poxt - Y;reat,pre ) - (Ycontml,poxt - chontral,pre)

3) AR

ST RN G KA, GIN DL TR & 1) H 2K F(con): & RIH TS H & GDP HLE;
2) BEKF(inv): [EE BEAE RS GDP LLE; 3) BURIEE (expenprop): Hi 77 WAL — B T S H
GDP LLH#; 4) b &if(strthird): 55 =" \HIINME 5 GDP LLHE; 5) BAHA K P (citylize): I F 5
ENCEE.

4) AR

HEH DR (exim, T3 ICHUN AL, Inexim) T EXF AN UK [ P &) §19 52 3 & (patent,
U4, Inpatent) H T4 & X GHT B /)

3.2. HASHERIR

ASLLL 2009~2022 A E 31 NMEFATEUX NBFFUREAS, HApabE g D 22 A2 H R X A RAT
HIX, SIRHAN 9 MESKRK T HAXMERATEXLTE. W E. HAR. 0. =10, v =ik
FHiE. THE). FERRSIENILE 1 iR,

Table 1. Establishment of provincial-level pilot free trade zones by batch

F 1. BRERBBXRIFER

Hevk ] 45 e it v B 1) S BATEUX X IRAFAE WL Ja A A4 1
ik 2013 %9 B g PANEY A 1
et v 2015 % 4 B K, W &K A E 4
il 2017 £ 4 B L7 WL, WG, TH Wi + WBE 11

HR WU, Bk
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A 2018 4£ 10 H i VR Byl 12
Wby AR IZE. T,

S iVvaxin 2019 4= 8 A FE . EAT Wi+ s 18
PR atiln 2020 £ 9 A Jb5t. Wim. 2 WBE + HER 21
)\t 2023 £ 11 H s [l 22

HE kIR AR DID ARk E )\ E A 57 550 X 4050 (2024 4R 5087 5 EMA T
Pk B P A PR, T 2009~2022 4B HATEIX GDP. #EH EL LR AN WBEESLTHERR .
T AR R IR TG WK 2,

Table 2. Descriptive statistics of main variables

* 2. FETEMAMGIT

B4 B ' A ¥ PRtk % R /ME A
Ingdp S2br GDP %% 434 8.732 0.986 6.231 10.847
did BRI AL 434 0.263 0.441 0 1
con JE R R 434 0.481 0.098 0.296 0.712
inv [i5] 58 BE AT e 434 0.512 0.112 0.238 0.847
strthird H=rEbE 434 0.472 0.082 0.301 0.835
citylize WA 434 0.563 0.132 0.228 0.896
expenprop W 5 GDP LG E 434 0.213 0.097 0.072 0.621
Inexim HEH ORI 5 434 9.847 1.743 5.423 13.926
Inpatent L H T R A 434 10.312 1.621 6.578 14.103

4. B ARG R

WA 3, W T 20 O 2 BRI B R 25 5 o A1) (1) AN X Ji] o 280 T AN N 428 1)
[T 5 DID flith, ZIQ) M AL E ) w8 ihTh. SRR, EAFEEHIZER, did TR
4 0.031 HAE 5%/KF BB, IMAEHZRG, did TRBIRTN 0.043, FHE 1%KF EEFENIE. X
Wi B B R XA BOR RN B IR T K B A B R ER . BT RSO AR XA FATEIX, WAL H H
X (8 HATEUX GDP P KL 4.3 ANE e, BRI T A SR IXBORISL M “HKaF” .

Table 3. Benchmark regression results of the pilot free trade zone policy on provincial economic growth

#* 3. BRXRSBER AEAFIEKNEERFER

A (1) Ingdp (2) Ingdp
did 0.0317 (0.014) 0.043 (0.012)
con — ~0.287" (0.118)
inv — 0.412" (0.089)
strthird — ~0.156" (0.073)
citylize — 0.521"** (0.126)
expenprop — —0.318"" (0.095)
B PATBUX [ 5E R & 3
TR I R RONE & 3
OIS 434 434
R? 0.923 0.951

VE: S NNEFREEFRUER, * L T RN 10%. 5% 1%KF ERE.
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P A B (B 25 5 T 7 10 A — B B8 BEATE R (inv) REUE W IE,  EIES BN 28 5F
KRB s AL R (citylize) RECE Z V1L, HRILNHEREW RIERAET RN MBGLH L
(expenprop) RECL FE A, BB H & Hd S AR BEAFAE — e HFH BN H =L L E RN
B, FTREUR T REAI A B 2048 ZAT B X R S5l o LU SR T A [RIINF 22 ) 7 Ml 22, Ak i 5 B K
EIREZcvSRINE S

5. FATEHRE

X ZE R R O AT SR B B2 AT %S, RVBURSEHEAT, ABRAL5 0 MAL 2PH I KO S AF 12
RGEZE R  ASLIE RIS FE 7% (Event Study) X TAT BB BCEATIRE, R 737 BOR 31 2850 PR RN .

5.1. ®EETH 5K B

LA B X AL 2 4y S Btk ] (Period 0), A BRIBUSR St BT J (A AFDGS I 1A) R U0 A8 &8, 505 [ml A A 7RY
LU

ks
Ingdp, = p+ Zﬂk -Period,, +yX, + 1, +7, +¢,

k=—4

o, Period,, MR A FEIVE R, k& =—4 [CRBOESCHIRISE 4 46, k=5 REBCRLHIRSE 5 48, &
SCUABUCRSSERT 1 Wik =—1)NFEHER, 852 EILek .
5.2. RIGHEREES®R

1) AT R B

F 4, 345 T F TR RIZ O BB TR, SR EoR, 78 5 A X WAL HY 4 AN 8] & 1 N (Period
—4 & Period —2), HFMARFHESG I LEFELEEER, S5%EEXEHEE 0, WL PiraRfsk, i
B S VR[] 9 VR ARSI 1 T T A R

Table 4. Estimated results of parallel trend test coefficients

® 4. PITEBRERHEITER

FEXF B[R] RHUAGTHE BYRIBIRER P1E 95% B 5 X [H] RHEE
EURHT 4 #H(Period —4) 0.008 0.011 0.465  [-0.014,0.030] NTE
B AT 3 #(Period —3) 0.012 0.010 0.232  [-0.008, 0.032] NTE
BUEHT 2 #H(Period —2) 0.009 0.009 0.321 [~0.009, 0.027] NTE
BUK 243 (Period 0) 0.021" 0.011 0.058  [-0.001,0.043]  10%/KTFE#
BSRJE 1 #H(Period 1) 0.032** 0.013 0.016 [0.006, 0.058] 5%KF R
BUK G 2 W (Period 2) 0.039"* 0.012 0.002 [0.015, 0.063] 1%KF 52
B 3 Wl(Period 3) 0.045™" 0.013 0.001 [0.019, 0.071] 1%/K T B3%
B G 4 #(Period 4) 0.047*** 0.014 0.001 [0.019, 0.075] 1%/KF 2%
B 5 Wl(Period 5) 0.042"* 0.013 0.002 [0.016, 0.068] 1%/K T B3E

VE: DABUORSZHERT 1 H(Period —1) AZEHELL, FSHIARE . XU [ 5 200 -5 vk BT — 5.

2) BIASBURMNHFE
MBS BHERE, BRXKIL Y (Period 0)RETTIH R EHIE, SMHHER “BORARIBN—E
THE” HshABEARHME, 5 T/EEMZERE(2024) (141380 2 R4 e — LA 1),
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Figure 1. Parallel trend test and dynamic policy effect plot
Bl 1. FTHERE 0 SRSBUIRM E

6. FREMEL

NI FEERNA 50 R AT SEVE, A SO SR B AL BN AZ . FEAR X TA) T3 . AR AR5 PR =4 BT
JERMETEAR LS, WORIZ L AR AN S BE S REACIE SR o

6.1. Goodman-Bacon £ (53 %0t g DID RRIELIEHIM)

B3 Z i) £ DID AU ) [ i RS (TWFE) Al T 8 o] BEAE AR “ IR0 HEZEL ™ oA e 3228 il 8, >R
Goodman-Bacon (2021) [ 15153 f# 77 125k v & 3T 12 W, PROAS [R5 REZH A o Dk 55 O i AUSE » L35 5,
%5 T Goodman-Bacon 7% 045 R, SR EIR, Pl NARIERA” HERELHRIX T 9 MELAT
LX) VE SR OGRS 1) 88.3%, HAZH ittt RECN 0.044, 53Uk £ % 0.043
TR T OACERA vs CUACERAL” IR AR 5 EUACA 11.7%, X AR T4 SR S AN

Table 5. Results of Goodman-Bacon decomposition
%% 5. Goodman-Bacon 7345 R

Xt L 2 flitt &% AU
MARAEEEH vs AbFE2H (Treated vs Never Treated) 0.044™ 88.3%
DAL vs AL (Treated vs Already Treated) 0.036 11.7%
BB THE 0.043" 100%

EIRESRVLH, A SO [ R RN A TR 32 2 R SRR BN T Y, AN A R 2 I
R, BAERIAZ S B RN,

6.2. HMEAXEIREMERIE
B A REAS BB R DX JA] UL 2009~2022 4E, B4l 2010~2022 4F, BT IMERNE, FERR ARk
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BRI T . £ 6 AI(DHIE THEIFZER, did TUARECN 0.0417, SEAERTREL 0.043 HA—FL,
HAE1%KFLEZENE, BOGEBAZ,
6.3. HIBEETHHEAREMRIE

b5, K. Bl BHK 4 NMHEHBTATBES .. L5, BERRE F 58S SITBIXFAR
FER, NHEBRERREARN G R TI, JR 4 ANBEENEERBIH. LE o6 QM E T %R, did
WAEN 0.038™, 5L 1%/KF LEZFHNRNIE, NARBA/NEE T, W E R X EBURR KRN L8
BEATEIX P[RR R BT, SR,

Table 6. Robustness test results by replacing and excluding samples

6. BREFRSHIRHATREMERNER

A (1) 2010~2022 FFEA Ingdp (2) HIBREFETFEA Ingdp
did 0.041" (0.013) 0.038"* (0.013)
con -0.279"™ (0.120) -0.301™ (0.121)
inv 0.405™ (0.090) 0.398"* (0.091)
strthird —0.152* (0.072) —0.148" (0.071)
citylize 0.516™* (0.128) 0.508™** (0.129)
expenprop —-0.312"" (0.096) -0.307"" (0.098)
B GAT X [H 7 RS = 2
A B E R = 2
YLAE 403 378
R? 0.949 0.948

e SR EPREIRAER: " 7 TIERIRTE 10%. 5% 1%/KF LR

7. MR ERE
ATRNEINT B S X e A e G KA BN, ASSCRIEE LR /e BN SR HE SR
InMedium,, = p, + B, -did,, + yX,, + p, + 7, + &,
InGDP, = p, + B, -InMedium,, + yX,, + u, + 7, + ¢,
InGDP, = p, + B3, -did,, + B, - InMedium,, + y X, + i, + 7, + &,
P55 p I, IR By < BRI RN 0.043, W AR R

7.1. 3 RFFHEERE
DL AT BUX 33 R A B (Inexim) N FR AR &, R0 “ H A X =3 K — 258K fitk s
Bk, WK T, ME TSR,

Table 7. Test results of the mediating effect of the opening-up expansion path

T 7. AT AFFMEBE RPN YRR

AR (1) Inexim (ZE—25) (2) Ingdp (38 ) (3) Ingdp (ZE=2P)
did 0.182"* (0.063) — 0.032" (0.014)
Inexim — 0.087"" (0.021) 0.071™ (0.019)
con —0.2317 (0.134) —0.312™" (0.121) —0.278"" (0.118)
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inv

0.387" (0.176)

0.418™* (0.091)

0.396™ (0.088)

strthird —0.124 (0.097) —0.178"* (0.076) —0.159** (0.073)
citylize 0.623*** (0.201) 0.498"* (0.129) 0.461°** (0.126)
expenprop —0.289** (0.128) —0.331""(0.097) -0.310%** (0.093)
[i5] 52 R P pAdm| R[]
PURIILEIED 434 434 434
R2 0.887 0.946 0.953
Sobel Z 1 — — 231

#: Sobel fir i EVEHLT 1000 X Bootstrap B *. ™ " HIRRIE 10%. 5% 1%KT EEE.

FH—BRIHER, B XROLE] B R THE EEE T (R EON 0.182, p<0.01), RUIH R X
R G (RIS R K T e DR SRR IO s 55 — B R RoR, B HUS A 45 55 GDP B 3% 1E 1)

2N ( £ %1 0.087,

p<0.01); FE=2PRIAF, B XEZERN(did Z2E0.032)H 8 T JE #7114 52 %1(0.043)

HHT B, AT KIFBERIE RIE T 50 A1ER, Sobel Z #36(Z =2.31, p < 0.05)iE— LS T 1%/
BN G BV, B HT 153050

7.2. BIFTE KR

DA A8 AT BIX [ N R R i 52 B0 B (Inpatent) AT/ AR &, ke “ B R X~ BT RE I3~ 4

TR it Tigte. AR 8, kil ViR,

Table 8. Mediating effect test results of the innovation spillover path
= 8. QTR REP AR IGLER

AR (1) Inpatent (35 —25) (2) Ingdp (38 —2%) (3) Ingdp ((E=2)
did 0.234™" (0.071) — 0.025" (0.013)
Inpatent — 0.112"** (0.028) 0.096™** (0.024)
con ~0.198 (0.152) ~0.308" (0.122) ~0.284™ (0.117)
inv 0.421* (0.193) 0.409"** (0.090) 0.391°** (0.087)
strthird ~0.087 (0.108) ~0.163™ (0.074) ~0.148" (0.071)
citylize 0.712""* (0.218) 0.514"* (0.127) 0.476™* (0.123)
expenprop —0.318" (0.141) ~0.322"* (0.096) ~0.299"** (0.092)
li5] 52 pAdm| R[] R[]
AL 434 434 434
R? 0.912 0.948 0.956
Sobel Z & — — 2.87"

1: Sobel K R E EEET 1000 IR Bootstrap BEHIFE; *. *#*, **[pIRIRAE 10%. 5% 1%/KF ERE.

BB RAIESE, 3R X WOLRERTH TR ANHKF (R %0.234, p<0.01), X5HFXMERE
REAMEEIEIREAR— 80 =0T did RE0.025) I HBHEHE 1 15(0.043) Kl R %, H. Sobel Z A
(2.87, p < 0.01)FRWIBIH G i Bf 42 BAT HESR A v 2082, BEWI BB IRB2 A 51 X AR HEA S5 1 K I R
NI, R H2 FRIRE. AR LA 524 (0.043-0.025)/0.043 ~ 41.9% , /I E 571X i
AT B AR DR R DY R R R RN
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8. RERMD
8.1. X RRY

BRI S WX o H 3t 4T B, EE2EH R X BURRN & B AAE XKL 3 9 (1)
QL T o EIAgE R,

Table 9. Heterogeneity analysis results

#9. RRMDINER

Bl () WWEBPATHEX  (2) WRESITEIX  (3) F=f KR (4) FH K2 )5
did 0.068"* (0.019) 0.028" (0.016) 0.071"* (0.021) 0.036™ (0.017)
PR = i = =
B RAT BUX [ 78 208 = i = =
A I T KR = i = =
PO 196 238 154 280
R2 0.963 0.938 0.957 0.946

VE: S NNEFREEFRIER, * L T IERIRE 10%. 5% 1%KF ERE.

SERIR, WA GATEX B X BORBY(0.068) % 2 T 4 Fifi 4 247 B1X.(0.028),  H. N i AT
BUX AEAAE 10%KF 587, X S5IE AT BUX B % 5 5838 (103 R0 S 52 5 78 & DL
SR JE ) S0 SR A 2 DIAE O o A, B8 =3t R 2 RTRSL A R B B X (e s R T AR A BUR AN (0.071)
B TR BIAE K (0.036), ARBIL T SE A MBS 5 Stk S AT RO I FEAR R AL . fBeist H3 45 B BIE

8.2. BEAKERARM

S TATEAIZER(2024) [14] 0708, 91N B R XK AR S 2 300 X T AR 2 e (AR & B 1
RNV B, MRS B did xarearatio HEN A FEERRTY . [RIHSE R B R, ZHIRECH 0.012, 7 5%7K
P E R E N IEGRAER 0.005), U] E XL AR A ZAT X, HBR KR Oy 2, XS
SR AR 5 bl X e Ak 2 B8 22 P AR 3R . Wl B 22 [ bR 52 5 B R AL A — B

9. GILE5BIREIN
9.1. FEH$

FET2009~2022 48 R REARE (1) 2 15 55 DID Z0ffr, FEESS R

F—, BRXIKSBEEN A AT KA BEREEM, % H R XA HATEIX GDP 47t
2143 MET A, BURRNAE H R XROLE 2~4 £ RIS K@%, T2 5 ki Tie, AW
B “BURZRFR” RHE.

B, AR I BN G A& AR AL SIS, FEH B H R AR I R RO B
(ZITTHR 41.9% MR 34080), 5B B 51 IX IR E IRMEAE T HESh ML X BB AR S RG24, iR AU 52 5
B 5K

=, B R IX BRSO ATAE R W IR S RO R, VA G T BRI S I S X R B
R, WEEERATEX B 5 XA, i AN R XA ST B SR £ R A e T i 2 7 o

9.2. BIFEEIN
FrREmAl B S X HI M, I oRou P b 5 58k B S X FIBORMIRN B, IR AN N R AT BUX A
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5 5 FE A B [ B 117 370 X T3 T S R AN AL, R Rl JBE B [X 2 55 35 O AM= 8 o 6 Pa il 1 5 IX
ROt 559 S A HE A T ARt B B XS B FEL T ERBIVIAL S S A L Il i BUR . $h B S s

SEAL B B X BUFER LS, Fe 0 AR SR BURAT ORI S, IRRHEEA SRR, s B B XA
“SH O ERACDIREX " 17 “ QURTERIRML” BRI, DL A BT IX QRN AR S RS DR B e TR AR
ST AR, REIRPBLER L, R RN F .

Pete B IX =10 R, Gi% 55 H 5N & 7 DRI AR 5 he e o, i R m ™ S 2R P 75 14
AREE ], TR A AT X N AR B X 2 8] R P R BBty 3 S Py X TRk SE 4 A B R 0 il AR At
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