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Abstract

Using high-tech trade data for China and the Five Central ASIAN Countries from 2003 to 2023, this
paper treats the Belt and Road Initiative as a quasi-natural experiment and applies DID, PSM-DID, and
placebo tests to identify its effects on trade scale, product structure, and quality upgrading. The results
show that the BRI significantly promotes high-tech trade between China and Central Asia, with elec-
tronic communication equipment, electrical machinery, and scientific instruments contributing most
to the increase. The policy effect mainly operates through policy coordination, infrastructure connec-
tivity, and economic and technological cooperation, while also supporting quality improvement and
trade structure optimization. Further evidence shows that income inequality weakens the sustaina-
bility of this positive effect. This article provides an empirical foundation for deepening economic and
trade cooperation with Central Asia and for refining the trade structure of high-technology goods.
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A BRI & /e . B G th s 7 [ A 56 R P B 28 o A SR T80 0 NS AR Ak A1
PRI AR EBEAUR R NE S A, R E - hEAEEAE G BRI S skt 5L
Ak BT R FE[3]-[5]- SCHR[6]FH 2 %% B 5o i HE A B SR AR SR IS PR vt T X B« — il —
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MIPER . SCHR[7IANEBREE 55 2 i BE i, RO “—alr—8 7 T LU 000 268 E0G % SR N s AH % [l X I 48
iR, X R BIE BRI FU A B XGRS by, R AT DA 5N A A4 Y I B R R AR . itk
IR, A S T AT G T I B s SR B i B 1) 1 Ak 47 A DB At 2% o SCRRISTIA N, 1
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Ik Z R S IR E IR E B 45 4 o SCRR[OTH RALER ML RII A 1T «“— — %" S5 B 4B B 1)
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FUHEAL A A 2008 B PR FI IR 55 52 & s b, AR “—a—B%” BRI 7 BGERE, ARME A
BEIRAN R 5 RO 10] [11]. XLSRREY, A ST 2 A TS B “— 1" R 5
WK MWETE b, TR AR IS R E R nSSE e X e TR, X 5 AT I 7T R
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Kt — g0 N B AR P B 5 b, DA R 78 3 W% AT 1 DR 2% DA S AR F ML S — R SR 57
GARKAF . mARP A S B bEER . BB M EBERNIR SRR e 5 IR
PRI 22 B R IRAREE . UNASRLF IR, R G RE 22 2 /0 E PR b R S R 2= 12 o SCHR[12] M0
T AT 5 5 IR Rk O R EBR G f B R, A R s AR = 525 R R 2 AhiE
AR SR RAC RN 525 JI4RTH I HE 770 STHR[ 131N B bR BT 2 13 i R 7= i 52 5 & BR3e 4 175
PR, WHREAR G — B 5 E Rk HI R . SRkt . SCIR[141 AR 51 5 BE 22 20 vh [
(IR il H P2 AR R, SCRR[1STIA AR 257 5 Bl s vl AR AN B R I e AR H . SR
[16] M AR 55 4« HH 11 Sl F g B3 SR 30 B R PR IETR 42 B A B B RE S R R BRI 52 S b Sy o LA U 780
BT A5 RARh 2% 5 2 B b . BRI RE M, 78 “—a— %7 HEZL T SUBiR 5 e B
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(2) PSM-DID #5%4

FIE RIS A X ATEE AT rTREAAE R G MEE ST, A0 — 5] N 13 43 VT AL (Propensity
Score Matching, PSM) AV i B Mm% . &5k, FIF Logit [BIARE ARG 1% B 7E SRRl 52 BIBOR ph 1)

eZi7

P(Treatl. =l|Zl.): o o7
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BENLACARERAL, BOBEALIE 3B 70 RS2 FAF M N E KAy “OyAbBEe” , #EHrik4T DID [El)4.
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(=) AR iR BUR B 5 BH

(1) #ZOAFE

AR iR G i(Intrade): WRRREL . BUERIE TECAE Comtrade ¥ . FRATX “mfiARr=
mm” ARG A1 S R B ZUOECD, 201 1) T R&D 58 FE 143 bt ZAsEXT N ([E BR T 5 br
#HE732K) (SITC Rev. ) HIIEE 5. 7. 8 K=y, HAREHE: WISHIR(SITC 792) iHHEHLS A &4
(SITC 75). HL T-BA5 ¥4 (SITC 76). BEZ477 fh(SITC 54). BHEAXRE(SITC 87) HL/SHU(SITC 77) LA F Ak
S S (SITC 59)55 o FATHILEL T IX £e50) F v ] 5 R A S AR BEE LR A ASE Te i), IO 3 2R %T
BV AR 57 77 ZE [ 16]

il FE IR 5 (institution): VAT FURFEIRAR(WGD) I “EURREE” “IRIGHRE NEERL, JE45 G600+
BEWE (BITs) &L, il FEVE 5

ASEE W K- (ransport): K P FHRAT VIR GUKFR B(LPL) ki Tz & LA BR/ R BB R AT
REAE RAERFE bR o
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FE i i (quality): 21 Khandelwal 25(2013) 157715, 5T HS ZuilB0n 5 mHoR = S it 0
FHE 5T B AEEL[17] [18].

W NZE B (inequality): R ZR/RIGEOTFIR S YN ZERE, Sk Bt FURAT A& E SH R .

BEAN, IR 7 AR UGN SRR 5 S ARG U], A — 0 BRI . Bk
W BRBAREEMPE SR EARELE @Y, o, BURIE 8 3 2R WO A PSR
o HENRR R s O EIE B IR IR IS . PRSI AT AN O REIA 5 s & AR G A R BRI 1E
BHEEAE PEREAEREARY BT T BIERA 72 dh oE E TG0 e s B = R B FR 0D LA &= .

(2) AL

SR G 1 AR B A, AN S5 N PR IR B N E U (pop)« A8 GDP (pgdp)- 457 1 K K (growth)
PR (industry)~ XTANT T (open) HER BTt K P (infira) L K %2 MG B A 8 Yk (inflation) . IX LEAF 55K
JRTESARAT WDLL B PR B BCEHUTU) R s il i X S Gt R .

(3) Hothui

A FEI BN 2003~2023 4, 8 55 E S5 o L E (M EE T E L %00 s R
B v S ) SO AR S S . R S BE RIE TS [ Comtrade 15 7 [ S 5085 4 5
il % 5 ¥R ERARE Ok T FUA EIRAR(WGD);  ZEMA G5 N DEHE RIS T FH4RAT WDI a3 ok
H A FURAT s s e 5 PR S . BB R SRR S, A SCR A& S =81
EHATAN R

(=) BHARF S R R S

SN BE VLR J R A 5 e R SR B 5 SRR, AR SO R S AT Al o Gt
5 OECD (2011)702Khnitk, H 456 SITC Rev.d 4ihd, ASCKmE A SXIG TSR tHEHLS 7
AW BTIBERA A BPEEAEE . AR =60 S0 . TEREERE b, gt & 2%
FERMTEREAR N I SR G e, o L R Kk g, DL KA . 2R S R A 2R, R
SCEAIE 3 AT B L 3 SRR A

Table 1. Categories and descriptive statistics of high-technology products
= 1. SRR RS KR KR 5t

%5 st g 1 2"‘?;2?; PR RAMTELC e Ty
AR 792 2180 47 5.1 7.4
THENS AR 75 6940 15.0 8.2 11.1
H IR E % 76 11860 25.6 10.4 15.8
BRZ577 i 54 3420 7.4 6.0 8.3
B2 A 87 5610 12.1 8.8 13.2
CERaWilR 77 9780 21.1 9.5 14.1
A i 59 6540 14.1 7.3 10.2

&t 46330 100.0

e R 7 K Y5 OECD (2011)krifE, JF454 SITC Rev.4 it AT . R & BB T /R AR 4053 2%
IS 2 AR ShK o L R K 22 57

1 RoR, PE P IE AR R SR KR 2 A R R . b, BT IEE RS
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B 1R T AR A [ S b T e BOR 7 i A0 2R B G A B . BEARRE, AR
ol 77 b R GG B AR A AE W R 22 5 ,\EF'EE¥1JE%E% HL AR B AR 28 R G I 9 B2, TG
PRI B 247 ity B AR P22 o TR WY o [ 55 A 3 1 [ v R 52 5 B0 KT AR P 2 0 A 1 A 7 i
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Figure 1. Trends in trade value of high-technology product subcategories between China and
the Five Central Asian Countries
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Figure 2. Comparison of average growth rates of high-technology product trade before and
after the belt and road initiative

B2 “—H—8 BNEIR S XA SRS TR

Giad | LMREURATBLE 1, T E S T S EOR 7 5 A W B SRR Bl fE s
LU R A AR 3 51 2 RO . TR R, R BROR OB B B P O 40 73 4o 8 2R R BOR ™ i B2 5
Yy is LR LA 2.
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4. B EDHT

(—) PSM AR 5 P PE A 56

N AL 2H 5 0 B TR BOR AT AP I RG22 57 S U T 22, FRATT 27 S R F 401714343 DT L (PSM)
SRR Ab TR 2L ] 5% 0 e A R IR . BT 2003~2012 SRR RN AR EAS &, 45 A3 GDP (X %)+
N RSB0 RO ST 80U (B2 2 S BUGDP), f#H Logit BB EAMRIAS 5, R AL ICEL J5 7233847 T
fi o

2 WoR, UUHES G ACERZ 550 AL AR 3 B AR B R AR R 2 B N R, BEAS T Ll B
i B PSM VCHE R 4 . PSM 487 1k 6 45 B L 42 2.

Table 2. Balance test results of Propensity Score Matching (PSM)
= 2. 1fiE15 9 EL(PSM) F & 1R I 45 R

Bl FEA WhERHSAME  RRAE PR ZE%)  RERD(%) TR PAE
AR DCAL iy 0.125 0.098 15.2 - 0.045%*
H g KR VLR S 0.124 0.121 1.8 88.2 0.795
t FEh UL AL iy 0.456 0.512 -22.1 - 0.032%*
H R B NIV 0.458 0.461 -1.2 94.6 0.876

H E R R 40 VL FCH 19.234 17.892 28.7 - 0.008***
H E R 40 NGV 19.234 19.187 1.2 95.8 0.823

#L: Standardized bias formula: 100x (X _treat — X _control) / sqrt((S _treat’ +S _control’ ) / 2) Bias reduction formula:

100 (|B_before||B _after|)/|B _before| ; Significance levels: * p < 0.1, ** p < 0.05, *** p <0.01.

(=) 5T PSM FEAH£EHE DID 5114
T 3IEREY, a7 e E S R E SR DR O B B R E . 7R
MR AR B K N G, OSSR AR . JE T PSM ULECFEA [ 24 DID [R1J945 0% 3.

Table 3. Baseline DID regression results based on PSM-matched samples

% 3. T PSM LECH AR EE DID EALER

Inexport Inimport
LA
1 @ 3 (C)) 3 6

BRI 2.095% 0.657* 0.218%* 1.990%* 0.435% 0.0988
(0.0894) (0.0646) (0.0385) (0.109) (0.0858) (0.0503)
Inppl 1.114* —0.00152 1.120%* —0.00869
(0.0275) (0.0333) (0.0368) (0.0433)

Inpgdp 2.448* 1.072* 3.018* 0.861*
(0.0322) (0.0577) (0.0436) (0.0765)

growth —0.0342 0.0213 0.0287 0.0376
(0.0383) (0.0195) (0.0537) (0.0267)

Inroaddensity 0.301* —0.0922 0.267* 0.0309
(0.0343) (0.0468) (0.0459) (0.0613)
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K] 5 3N No No Yes No No Yes

SR [ TE RN Yes Yes Yes Yes Yes Yes
Observations 6,111 6,111 6,111 6,111 6,111 6,111
R-squared 0.190 0.683 0.926 0.114 0.599 0.912

(=) DID 3 2 PH: A5 56
(1) AT BB EBRL
DID J5 i) 5 F SR B AEBOR pP T, SEiedl Sisml 4Ll m . A SO FuE, X
BUORAR AT 5 5 )5 5 R DR AT RE . B BE Y-
Intrade, = oty + Y oy BRI, + X, ff+ p1, +v, + ¢, (-5 < k <5)
k

Hr, o RoRBORR M FRIRN . G5R R, 182013 E 201, KI5 M 415 5 M A
—EL REREE £ 2013 2 )E, LI SRR E T, B0k AT S B RO, IXORIIE T
4: DID it & RIStk . SEAEBH Bt a R W 3.

(2) LRI

A B IAESEAE R A G5 R A AENE, ASCHAT VPR LRI . B, KM RS 1
J7 1%, RIVBEALA 5 J5 S 2 MURAH [R] (A AS B R A D “ O SR JFE R R 500 k. 45 R 2R “Oh
I RZEO A ARG 0, BB AR THAER T, SIS RIFAMMRRE R B HIK, BB
[BRERY Y 2012 £RBF 2007 48, BEBSHATEIE, (TR0 AR, 2 DIESEhrasRiafE i iE. BN
TP TR 22 B B 25 R 4, RE ARSI AH ) 22 IR B 45 R LI 4.

Table 4. Placebo test with fictitious intervention years

I 4. [T IATE R R RIS

PRI 2012 4F AT 2007 4
AR Inexport Inimport Inexport Inimport
€] (@) 3 “)
BRI 0.163 0.109 0.158 0.155
(0.107) (0.116) (0.0968) (0.120)
Inppl 0.000121 —0.00859 0.00678 —0.00695
(0.0386) (0.0491) (0.0385) (0.0495)
Inpgdp 1.087* 0.869* 1.075%* 0.871*
(0.131) (0.176) (0.132) (0.176)
growth 0.0191 0.0371 0.0283 0.0421
(0.0263) (0.0258) (0.0270) (0.0259)
Inroaddensity 0.0298 0.0296 —0.112 0.0176
(0.0616) (0.143) (0.0912) (0.141)
A Ay (1] 5E BRNE Yes Yes Yes Yes
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] 5% ] 5 28508 Yes Yes Yes Yes
Observations 6,111 6,111 6,111 6,111
R-squared 0.644 0.485 0.642 0.486
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Figure 3. Parallel trend test
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Figure 4. Placebo test with a fictitious treatment group
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(1) PSM-DID #4556
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MR 2 5. ICRCEs B, VAR R AEDUES AT G 2 535 PR, UEBAREAS T L pE o . A1 45 SRR 0,
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Table 5. Overall mechanism test

F 5. BENHEARLE

BELRK flow quality_exp quality imp
M @ ©)
BRI 0.776** 0.134%** 0.0983***
(0.352) (0.0210) (0.0142)
Inppl 8.269%** —0.0263 —0.0135
(1.842) (0.0200) (0.0135)
Inpgdp —1.562%* 0.0326 0.0367
(0.780) (0.0366) (0.0248)
growth 0. 0181*** 0.0720%***
(0.00244) (0.0165)
Inroaddensity 0.0810 —0.00709 0.0148
(0.243) (0.0344) (0.0233)
A7 [ R Yes Yes Yes
| 2R ] 5 RS Yes Yes Yes
Observations 6,111 6,111 6,111
R-squared 0.897 0.252 0.354

(=) ALK
BUBIZ SRR, “—# 7 LIRS, B

FE R BRI WM PLEIR IS LRI 6 F14 7.

T Fl 22 #7

ARG E R is) . RET
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Table 6. Disaggregated mechanism test (1)
6. MOHHEIEK()

BRAH o
(M @ 3) “4)
policy 0.155%%*%*
(0.0582)
infrastructure 0.177***
(0.0602)
E&T-cooperation 0.460%**
(0.0577)
cultural-exchange 0.436%%**
(0.0563)
Inppl 2.388%** 2.236%** 1.772%%%* 2.209%%*
(0.328) (0.335) (0.321) (0.311)
Inpgdp —1.022%%* —1.040%** —0.944#** —0.91 1#**
(0.139) (0.138) (0.131) (0.132)
growth 0.0423* 0.0378 0.0267 0.0305
(0.0238) (0.0239) (0.0226) (0.0226)
Inroaddensity 0.0629 0.0257 —0.0426 —0.0245
(1.30) (1.30) (0.123) (0.123)
A7 ] 58 RN Yes Yes Yes Yes
I ¢ [ R Yes Yes Yes Yes
Observations 6,111 6,111 6,111 6,111
R-squared 0.720 0.721 0.749 0.748

VE: policy R/RBURAIE S G/EMEHFLE, infrastructure RoR BEBGEIRML, E&T-cooperation FR/n4E A H5H AR A
{EFESE, cultural-exchange Fn A CAZ K.

Table 7. Disaggregated mechanism test (2)
*® 7. WOHEIRLE2)

quality _exp quality_imp
AR BT (M &) 3) “4) ®) (6) (M ®)
policy 0.0813*** 0.0941***
(0.0205) (0.0139)
infrastructure 0.0382* 0.0425%***
(0.0210) (0.0142)
E&T-cooperation 0.0716%** 0.0663***
(0.0207) (0.0140)
cultural-exchange 0.155%** 0.128%**
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(0.0221) (0.0149)

Inppl ~0.0282  —0.0315  —0.0292  —0.0293  —0.0123  —0.0162  —0.0146  —0.0153
(0.0201)  (0.0201)  (0.0201)  (0.0199)  (0.0135)  (0.0136)  (0.0136)  (0.0135)

Inpgdp 0.0492 0.0425 0.0503 0.0376  0.0520%*  0.0442*  0.0512%*  0.0399
(0.0368)  (0.0368)  (0.0368)  (0.0365)  (0.0248)  (0.0249)  (0.0249)  (0.0247)

growth 0.0165%%*% 0. 0166*** 0.0171%** 0.0168%** 0.0598%** 0.0600%** 0.0651*** (.0623%**

(0.00244)  (0.00245)  (0.00244)  (0.00243)  (0.0165)  (0.0166)  (0.0166)  (0.0164)
Inroaddensity ~ 0.00594  0.0197  0.00769  0.0254  0.0154 0.0317 0.0219  0.0385*
(0.0345)  (0.0344)  (0.0346)  (0.0339)  (0.0233)  (0.0233)  (0.0234)  (0.0229)

G e A Yes Yes Yes Yes Yes Yes Yes Yes
R[] 58 RN, Yes Yes Yes Yes Yes Yes Yes Yes
Observations 6,111 6,111 6,111 6,111 6,111 6,111 6,111 6,111

T AHLEIAZ R R T R ¢ i B UGB BOR R BRI EGE . SR SRR SRR SR R
ORI AR SR AR

(=) WA EE R T R

8 BN T AP BN E . 2 HI BRI % inequality 15 H F1E 1 -0.0172% %%, 7E3 [1]A]
JAH8-0.0129%, IR0, IXUHIAZIE MY REISS 7 il — 8% RIRRIRAON, FTRER Nt 2
TR B T VR R, SRR T Gk . 1245 B R AR AR AN [ (2013 ) RIS (2019) AW
R BG BIONZZ B 9 KR A0 51 75 SR A AR 19] [20]0 WA TS5 (K 5 OB 45 2R WL 4% 8.

Table 8. Moderating effect of income inequality

= 8. WA FFHFETIH

S Inexport Inimport
(@) (@)

BRI 0.201*** 0.140%**
(0.0314) (0.0427)
BRI x inequality —0.0172%** —0.0129*
(0.00525) (0.00708)

inequality —0.00749 0.0129*
(0.00569) (0.00776)

Inppl —0.00447 —0.0229
(0.0315) (0.0424)

Inpgdp 1.090%** 0.858***

(0.0869) (0.119)
growth —0.0326%** —0.0215*
(0.00874) (0.0124)

Inroaddensity —0.431%** —-0.0920
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gk
(0.114) (0.155)
SR ] 52 RN Yes Yes
R JE 58 R Yes Yes
Observations 6,111 6,111
R-squared 0.941 0.929

6. FHILEBIREX

AT 2003~2023 AF A E 5 HOT U E SRR S 8dE, 32 H DID. PSM-DID Fl2 @ i ke 46 17
fly T BT BORRMN . ZRERY, ZE VR TR mB AR SEK, BraERs.
MU R A3 8 2 B KORYR;  BORAON, 32 Bm kB U . W BE A2 SRR AR R IEER,
FHPERE— 2 R EF RS G A TEE N 2B 551X — (R E RN . Rk, 4k St i 2 P i
Vil A AR A, AR AL T R IR S N 2 e 2
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