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Abstract

Taking 30 provinces in China as the study objects, and the five years around 2013, when the Belt

and Road was proposed (2008-2018), as the time dimension, this paper empirically verifies the impact
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of foreign trade on the total factor productivity or technological progress in China’s provinces in the
context of “The Belt and Road” with the dual difference model. The study shows that “The Belt and
Road” initiative had significantly promoted the TFP in various provinces and cities in China, while
foreign trade had a significantly inhibitory effect on TFP, and the inhibitory effect is more significant in
the eastern region; In addition to the overall analysis, this paper conducts the division of China to analyze
the regional differences and the mechanism of action. The Belt and Road initiative positively affected
the growth rate of TFP in the central and western regions by promoting technological progress, while
the promotion effect in the eastern regions was mainly exerted through the promotion of technological
progress; The foreign trade had a negative effect on the regional TFP mainly by affecting technological
progress, and had a positive effect on the improvement of TFP in the central and western regions by
promoting scale efficiency. Finally, based on the empirical results, corresponding policy suggestions
are put forward, hoping to provide some ideas for the high-quality economic development of China’s

provinces in the new era.

Keywords: Total Factor Productivity, Dual Difference Method, Foreign Trade, DEA-Malmquist Index
Method
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Uk, ASCRFIA 2008-2018 4 FH [ 2%y IR e, SR FRUEE 22 70 VR SE oA 4 — i
BT XNA G x5 8 A B A R A

ivit=li]

W& T EATA RIEANAN, M T AR R ESRMIZ D, T M ER BB L5
K B LR B B AR BoR . B AR A0 Lt F I B A TR ROKOr, 2R
ARG ML TR RS, HZE R RS S B AP R R R 2 5 T2 5F 2 18]
IR FEAWTHE &7, XALAFXS AN 53 R AKCPAE & B R e ik B, AP EZH R il
I i TR RSN Sy AT R R R AN R L AR, BETR A 25
KRS8

SHERSRE
“PIN—BEE” A HbR DI, 25 R m iR A e gemi, Q. PR, S,
TG IR R RN A5 i A e 207 BT 57N, RN G 4 50 A F ST R R S

HSE, BZ BT A . R TR ANR G0 T A5 R R TR IR, (E R A
PO RAFAE A 22 5o

AN, — FEIREHNR ) T LA 0 57 5 A fe (4 T it R BE 2 TR J AP ) e
(Ho et al., 2018) , JX—RUM 3= ZARILTE BAT R O3 PRI Fe40s, a3 QB & A BT /KF
Pt B2 R e (Jiang et al., 2018); TELGFAIFFLER BT, 2 F# R H, AR EUF
R RERIFELIER (Grossman & Helpman, 1991) , 545 AT LU 5Ll BoARSE
BAAR X A AR B A, SEIRZS BRI 4% & (Birdsall & Wheeler, 1992), [Ai, 55 T EHER €
FAFTREBEAR/ N 2 WS BC 22, BT G E RARF, B &5 EK (Han et al, 2015). 7EX 425
A PSR IR J5 T, Mao A1 Sheng (2011) £ Deng et al. (2017) & H1 5 5 FFRUE Z HAE HE T R [E %4 T
ARG, I H MUK G, X2 RO Cheng AT Chai (2021) 83 Sk
BT I, X AR 5 E B AR G H 58 4 RN SRR R AR T A R A R A S AN,
SN G G K AR T 25 % JE R B3I (Li & Gang, 2016), F:HXANAS SE5 K JE R E %
[HI5¢ RIEXIRZ ] PAFERZE N ZES, H—EE ORGS0 KAR T 2R AR 0K, (12
XN N (Chen & Fan, 2016).

itk b B E S I 2 A5 RN M R, RIXTANE B 6t T4 5 R R B = (R
FAE AT XN T T S X 5 SE A S TR R AR, b TS BRI B A7 AE 22 5, 3T
TR R ERIFEAE ST T (Gu & Guo, 2013; Halpern et al., 2015), DAFFE B 585 R AW 5T
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IR, B RIREU A AN 0 A R R EAFAET TR AN, (Zheng, 2017), Zhang A1 Wang
(2016) L XFHEAR, o PUEHLX AT S A B A AR RO R T, R IAE R E AN 1
WX, RSO T B A P R AR BEAE AN, A Pt s DX AT IO 4 B A 7 5 )
IETAIR AL ARARIL o

R EIA SRR B AL, R TXANA S S TFP SR MW T 45 R A 43, 1EANF
JET AR, AR RISTe A AR . HASCIERL 2008-2018 4F[A] (B “—iff —i% 7 (E R H
RIRT S TR D T 30 MEM BTN R, I H] DEA-Malmquist $EHGERT 2 ERAE %
AT 738, WEFT i —BR” T 5T AANA G B A R, JFEAT U X 3 P

i WRES

B R E

ARSI AT E SR it I S R PR (L BRI XA G X 4R
AL FEERRIEN, 2013 AR “—ar— BB IER H, BRIASCRL 2013 4EHTE FAE, B 2008-2018 4FH1E 30
AN (T PRI ] e 2= A o, DRI TEV AT A B A P, MO A BRD TR KdiE Ay
WRAREAR . A SCRAIOUE Z2 000, DL “—afy — 7 (BRI AE B IR SESS, RIFFE “—ilr— %" BUR
HHREEA Gl BIAX) SN G K T4 B R A= S A 2 BV, 38 ik 00w i 5 3 R S X
FEGY, FEAT R BOE U

TFPCH, =c+asilk _dum, + ftra, +nX, + u, +v, +¢,

Hor, TR i A1t 9 BIR R X AIEELS; TEPCH A SO R AR & % i B R AR
KA ARSCR B P ORERAS & silk_dum, LAJ tra, silk_dum, = silkroad, ® year,, FiH silkroad,
MBI AR B, RORBG T RN i — " IR, year, NI TRAIEAAL &, LoREM t A
R B B EEGY, silk_dum, A silkroad B year, “HWIAE IR AL T —MZ0
RSN tra , FAREBWIININRGIKNY-: X A—FRIIIEHA S 258 (In gdp )« NJJHEA
K- (he,)s PEER (Inind, ) SRR JEAKSE (In fin )« BARIKTE (Inrd ) FIRATHAKT (urd)s p, F
v, 53R TN DX R R ] 52 RUORE &, Tk 22

ZERE

1. TFP ¥4K-% (TFPCH)

TFP WS HATH KK E, BFSENERNAESHT % KT AEREFEMN
W FEHR, S5 A R b 5 V2 43 3ol 2 2 BV R 2R RABL I ANAE S B0V MU .48 ik
(DEA). RIEREFEIREG TATFEIL, (R HIE R RIE I “FIR” MR, IR &7 7 R
W7 (Yang & Deng, 2016). A CF | DEA-Malmquist 18502 KM X TFP K%, FIH
P B (RIS PR FEE 5 4 1 7 R R AR A«
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1
My x )= (Dé“ (!, )]XH Dy (x, ) j{ Dé(X’,y’))Hz

D(’)(x’,y’) D(t)+1 (xz+1,yt+1) Dé+1 (xt,yt

Malmquist FEEER 1 AT DA 4 SR A A KA 2 Ab, SR T LARE > AR B 20, 3T 73531
FEBTARNCR IS BARIED A REA T, x RN E RS, y NP AR S A0,
BN RNBARBNZTEBN, KA FABNRKGAAFENE, AFO8: Kir=K,_ o (1-9)+ 1,
HIBEAAFERHA] Shan (2008) MFLK) 2006 FHAAF R 24 BRI K9P [ 2 5™
BRI HrIAZEGE R 9.6%: 55 ERNR SR AL A SUBBER TR 7 AR ALk 2008
AR R FHUX LR GDPs

2. “— i BRI B (silk_dum) FISIMASKF (tra)

AL silk_dum,, = silkroad, ® year,, silkroad, NFIWIERUETTA “—5— " WRATY
MR &, #5502, W silkroad, = 1, WA 0; year, FRBURK AT IR &, A5 BEH X 7E 244
CSATEGR, W year, = 1, NN 0o silk_dum Fos “—i5 — " EIRA silkroad, R year, 1]
AEHI. 2013 AEFRHT Al B0 18 N SR TR BURIEHEN, G5 W5l 10T, Ek,
SEEAT B WL AR TR, VL MR LR R PEIR BRPG. HONL i TR BT, XLk
BT silkroad {53 1, & 0.
ASCR AR PSS GDP MHER RSN ZAKT (tra)-
3. PR
(1) ZHRIEACE (In gdp): RHI&A 15 E A =B O BB R
Q) NIBEAIKT: (he): TIPS HZ AT BEASRER R
Q) PRIk (In ing): BT P E H AT M “— =—A1”, H4gilie g i
DB, PRIER A0 03 55— P L I fE ek BB
(4) BRI EACT (In fin): RSB0 SRt IHE P BOT R
(5) BRI (In rd): KAEEHIIF SRR E (R&D) L5 K0 HUE R R
(6) IHTALACY (urb): (3 FIRAEN 15 88N 1 EE S B3 K
AL E TR BRI ST 1 PR,
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R 1 LR RIS

g A% P fE PiEZE ®/ME BAME
TFPCH 330 0.9993 0.8295 0.578 1.259
silk_dum 330 0.3091 0.4628 0 1
ra 330 4.1620 4.9743 0.2514 23.9698
Ingdp 330 9.4813 0.9086 6.8685 11.3105
he 330 5.6569 0.5467 45168 7.6397
Inind 330 8.7852 0.9410 6.0740 10.6274
Infin 330 6.6607 1.0910 3.2862 8.9825
Inrd 330 5.2195 13604 1.1939 7.9027
urb 330 55.2866 13.1085 29.11 89.6

SRYE: 2008-2018 £EM) (FFESGIHHEL) - SBWTIESITHES MER SR

W EER

HARHr

ARG 7 ARG S A AC BRI HE 2 AR A A AT 0T, X
LRI AT SRR, SURRIASEIRNE 2, ik 2 PR, 87 IR (silk_dum)
Bl AR ENIE, R a7 B ISR A AT X e B A R AT b i B
ISR O INA G AR i T AR, AR R i At 2N E PR se - 5 618, FVELEZEITHY)
EAE, A T BT RERIRY HOMBOARUE Y, 1S BB RN, H e 20N B i 4
RAFEHAEH, SAINBURTEE 18 ANE R4 (. EVAE XD MEORHES B sEER, St 7 BT
HIBCH S S e RNA TR (era) HIRIA R BOUE 09 51, BN Zh7KoP RS AR Tl X 4 2R
AP EERT b AR TP E AR KT I TR E S, G X ANA 5 S 3EE AN Se RO, it
S TFP KA, (HZBAEREE T EBORACT AW &, 508 K 22 Btz W22/, Pt
I BRSNS BERAK L TFP SR AR th 2 MOR i ES, FL2=A BN TR . o,
XHHN Ty PRI i S S RSN A B AN BOR AIWTA 3 S0 JRA 35 i e L A 7,
MM 74 B AR P R IS

FEAEHIAR B, LUF R AT (In gdp) MIRBURZE N, GUF R AR IT KAFIF TFP
BRI R RYLTER R ANGE R T 25t R IR, L5 AT m b X s ANA T
LD FFBER s NIITBEAICY (he) IFRBUANEZE, NIBIA/CT IR R A B A P R A ERTHAR
I, WTRAFAESERRETE, NTTBEAACH IS R AT SESI AR BRI 20; il AR Re/KF (In fin)
A R AR R IE, RFSROVAR EHEZN T TFP KRS, SRl R R/ st T
M DR A HR RIS B fesdt TRP R ; k45 (In ind) ARECREIIE, WL
AR TR A P A RS R, PSSR BT A A T X BRI D s BRI
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(In ing) MIENHAREANGEZE, RTAACT T 22 A R RTHHFRIE A R A%, Xl el T
e 5 S50 K e 2 BRI N IR AE R AR KT s 3T K (urb) 1E 10% HIREEACTE R
WL TR, BB A AR KAT R W SR VR, IR ISR TEP B
(g, B AR R, SRR BN e 3, HEM et 4 B A R MR

R 2 BT EER
TFPCH
TR
@ ) 3) ()]
itk dum 0.0468%** 0.0467%** 0.0238*
~ (0.0092) (0.0092) (0.0123)
e 0.0008 0.0008 -0.0054%%
(0.0010) (0.0009) (0.0013)
red -0.0705% %
gap (0.0364)
e 0.0260
(0.0243)
. 0.0636%**
Inind (0.0206)
0.0427%*
Infin (0.0191)
-0.0170
nrd (0.0224)
b 0.0017*
(0.0010)
- 0.9849%** 0.9959%** 0.9818%** 0.6877%%*
~ (0.0085) (0.0091) (0.0105) (0.2472)
ARG & & & &
R = = & &
FEA 330 330 330 330
R 0.0682 0.0025 0.0703 0.2555

e * R RN IRAE 10%. 5% A 1% BENEACH FRIREVER O, 75 A% SR REbEZE. TR,

HO X SR AT

25 BB i [X ] 285 22 BEOR IR AL S, AEANRIHILIX. g — e AR ™ 2R 1 SE B
RORFRERAFAE R INE . A SORUAR 2 5F A B T RIMbRAE, H5 30 & (s BVRXD 73R,
FRPEEHL X, BEMT b 7 7 AR N RSN G A B A AR M X R R (PR T
X v WS AR BRI, 228 VP, R WG TR e ER DI SEI . S
PR BRI HR Tl TRONCHSE, A5 DX O b ST R L, I0T B TIIR WL AR
AR T ZRNRE ) o QIR 3 oz, i (B IS A APt e A = R R T (BN T
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ARFRHLIX (R A R AR P R AR A e TP ABIX, i T IX AR AT AR SRR AREBIX,
ot B AN R E S A Sy R, BEMTHEREAREE, 222108 USROS 1t 74 2
RRANAEC B, A B AR T b MR X AN, ALl it e BN 768, XFXML5
HORIIHAS R, AR I RNAT PR X R 5. AEARFRILIX., XHHNA TR TRP ()
FERRAIREMON L, AR 2B A R AR T AT rhia it X ) TFP B IFBCH R I,

R 3 HXCRTEA T4

o R aakiiif
1) (2) 3) )

) 0.0352° 0.0219 0.0514" 0.0292°

silk dum
- (0.0165) (0.0140) (0.0106) (0.0160)
) -0.0010 -0.0049 0.0081 -0.0037

"

“ (0.0015) (0.0016) (0.0071) (0.0069)
Inad 0.0725 -0.1037
neap (0.1147) (0.0416)

0.1103" 0.0172
he
(0.0570) (0.0241)

. -0.0075 0.1019"

Inind

(0.0435) (0.3286)

-0.0071 0.0387"
Infin

(0.0634) (0.0208)

-0.0223 -0.0217
Inrd

(0.0237) (0.0308)

-0.0001 0.0024
urb

(0.0017) (0.0015)
T 1.0074 -0.0744 0.9642 0.7229

(0.0247) (0.6000) (0.0148) (0.2943)
AN = 7 & =
AN 2 b b P
FEAEY 121 121 209 209
R? 0.0469 0.3147 0.0955 0.2682
YERINLEI 234

NTRNRTE i — B 8 5N RN 50 3 X A FR A A AR P AL, A SCiE R
Malmquist $5E0ARIEAT IR AL, 5B 5485 (TFPCH) #E—2b /RIS, B
B ARXMEIR% (EFFCH). BRI S50 (TECH). MBI ALRIRE (SECH) M4+ R E 4L
(PECH), Hrp A e S Al BOARRCR AR B AR RIS E M IR . AMORAR IS RS Z50 1L X
GBI ERINUR], Al R 2R 4 Frs.
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MATREAAG TG 0RT, FEBRIPIREOT T, i —%” IVE BRI RERE L. X5k
HGFREE N, KRl — 87 RIS R HESN T HL X I BORBED | TIRANA Zy /K16 i [X
BRBESAWLR AT ER], ARTEARBEE KR SRR IEEO R, i AR
FHEONIEABAEZE, MANAZ I REC T, WA, UL PR B0 X BRI FE A2
FERBERCRIG RO RE R, il — i AR B REOVIE, (HRAEE . XN 5 R BRI,
VLIRS Z7ICP A s X AR A BB s A BRACRIR R R, i — 7 M4l
A RONANA G I A BN 2, B M X A ARRCR G R E AN . 5% BRI, g7
BBOR HILIX 42 B A AR THR A F DR B R BED Oe BEAE L, IXATRE R T« — 7
BRI EATR R O nss: T SIn R E S 5 S AT, AR INEAT BB SN B, DL
HREARRE R IARST AM G ), SR SEHORE A BRI N RN, 38 1 B M P B IR B S AP A AT A0
B, WM BRI 3857, BEMALHEH X 4 B A P AR AR T T X ANA G i [X 4 2R
AP FRART T BRI E IR B AR D AR AR R R e £

M HIXFEAAG THE R R, EBRBEPREO e, “—ilf— B A R R P il
WX NI, TXTANH 2 ) A B AR A X 29 7, R i — % (B R e it PPy B X
BORBED, SNSRI BT FHIHIE R = BRI AR IX ;s AR IEEBO RE 7
JE SR B ) R A E P B AR AN, AR E A R AU IR PG R BN I XM I R 5008
AN, VL] AEALL SR AR G s X AR R IR AN, AE AR RS R T FE s
i REIASE I ARBU AN, C B R SR DA R AR AR S B 10X
MR 7K RS M S AR s b DX PR S5 25 9 IE, T BT 5T 0 ot st X RS R I A
HEBIER: AR EO R, “— i IR B R R B AR X B0 15, XANA S
FEEIARE, W]l (BSOS X AU BARRCR (R E I £ Bt ml i, XA
MO DR, il — B AR BGE I A AER AR IR T RAESIH X TFP (3R =1, TXTARSE S0t X
TEP 394 1052 i 1 U 30 3o 400 5 AR BE 2 SR S  IXRT R A2 oR T2 S L X 20 35 i e /KT
FAR R B it B e %, Hog sl 0 s i AR g, A5 5 I R R (i 3 KRG UM BAR
it o (RIS, SRFBCEEE N 2E 5 B RO AT RE S AR X A Mb (35 58 7= 2 e, 90 AS B i
JRAS, M) 4 B A P AR e s XX i 3, il — g7 AR UGE I X BRI 5T R
SREHX TFP (IR, NI HIIX TFP B3 (R 11 S U s e R R RS 3K 2
HIFXAMR 2P B S e R P B X Al 2 1 R RICR 1520 383 S5 SR 2B ) i B RS L
BRI BB AT B et
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= 4 TEFNIHENE TS
WRRTE TECHCH EFFCH SECH PECH
X £H
0.0239" 0.0009 0.0003 0.0010
silk dum
- (0.0095) (0.0057) (0.0034) (0.0065)
) -0.0044" -0.0009 -0.0005" -0.0004
ra
(0.0011) (0.0008) (0.0003) (0.0007)
X f 3
0.0133 0.0095 -0.0026 0.0196
silk dum
- (0.128) (0.0058) (0.0092) (0.0083)
) -0.0043" -0.0005 -0.0009 0.0003
ra
(0.0014) (0.0008) (0.0006) (0.0006)
Hi[X Eakiiy
0.0326" -0.0021 0.0011 -0.0077
silk dum
- (0.0117) (0.0105) (0.0031) (0.0096)
. -0.0047 0.0015 0.0038"" -0.0012
ra
(0.0065) (0.0031) (0.0007) (0.0026)

e R, ARG O R AR B R E

Sk T
1. AR I R 56

N T BERAANE, AR SO BTA AR RS S S — A TAL BE, 30 “— il — 87 IR & XpAh
AT BB IEACY (In gdp)s NITFEAACE: (he)~ PNV (In ind)~ SRV R EACE (Infin)s FARIKT
(In rd)~ WL (urb) — G722 &0 5N L.silk_dum. L.teas LIn gdp- L.he< LIn ind. L.In
fins LIn rd. Lurb, 0¥ X455 TFPCH, = c+al.silk _dum, + BL.tra, +nX, + u, +v, + &, 47
[, [FAZERAIER S Fizs.

TS P, RO R I AR R (silk_dum) FIXANRS) (tra) H— MRS &
L.silk_dum F L.tra Y8R5 #5128 A= g54 (L.ind) FIETTAKT (Lurb) 5 5ITE 10%
5% HIRE HACE Rl R, miHAt P2 S B RS, 256 kG, WE— MRS 5113
BA—FL.
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R 5 WA B

- TFPCH
&
@ 2) (€)) )
L silk dum 0.0318%** 0.0319%** 0.0264**
SHR (0.0086) (0.0087) (0.0098)
Lo -0.0008 -0.0009 -0.0049%
fra (0.0007) (0.0006) (0.0012)
-0.0253
L.lngdp (0.0342)
0.0122
Lhe (0.0194)
. 0.0310%
L.dnind (0.0201)
-0.0043
L.Infin (0.1334)
0.0027
Lodnrd (0.1373)
0.0017%*
Lurb (0.0007)
o 1.0073%++ 1.0197+++ 1.0109%+* 0.8473%%*
sl (0.0059) (0.0073) (0.0074) (0.1625)
AR KN = = = =
SR BN & & & =
FEAEY 330 330 330 330
R 0.0741 0.0060 0.0811 0.2241

2. RRUERAT B
NRE— PR T s R AR, ASCRAZ B B, FIHEH BRI EECE (Inra)
T DI & (1rra), XTI
TFPCH, =c+asilk _dum, + fh tra, +nX, + u, +v, +¢&, #4711,
R 6 MEHERY, WM OB AR BAE I TR, Joh (Intra) BN (silk_dum) 2%
NIE, 5 E3CEER—8G BRIbZ A, R Eh R R MR E AT N, 56 RE, %O
R Z RIS RS ESGEARGE— WILASTIT U4 R A vk R AT
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R 6 TEBHEIHER
- TFPCH
==
)] (¥)) 3 @
ik dum 0.0318" 0.0460"" 0.0276™
~ (0.0086) (0.0092) (0.0124)
o 0.0115™ 0.0112" -0.0102°
nira (0.0048) (0.0047) (0.0081)
-0.0668°
Ingdp (0.0372)
| 0.0327
¢ (0.0252)
. 0.0809""
Inind (0.0219)
0.0410"
Infin (0.0187)
-0.0253
Inrd (0.0219)
h 0.0008
(0.0010)
— 1.0073" 0.9316™ 0.9200"" 0.6007"
(0.0059) (0.0324) (0.0298) (0.2584)
AR = = = =
RN = = & &
PEAKY 330 330 330 330
R 0.0741 0.0515 0.1173 0.2281
Wit

ASCUARE A Gl BIR DO AT T8, (B AR B AT [ 704, DR 7«
I RN AN SN [ A R AR R, FE AR R NN

Fs HEBFESORAWR BE, 2IHETYIE, PERSXE TFP (MK 322 hEoR D
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