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Abstract

Since the initiation of the "Belt and Road" initiative in 2013, China
has engaged in large-scale cross-border infrastructure construction with
the countries along the route, resulting in remarkable achievements. One
of the most notable successes is the construction and operation of the
CHINA RAILWAY Express (CR Express), which serves as an essential
practical cooperation carrier among Asian and European countries. Over
the past decade, the CR Express has undergone rapid development,
including the expansion of international transport routes, optimization of
spatial layout, and continuous improvement of operational efficiency.
This has led to the creation of new production networks and consumer
markets, which promote the reconstruction of the global value chain.

As a major contributor to the global value chain division of labor,
intermediate goods trade plays a significant role in driving regional trade
cooperation and technological innovation in countries along the route.
This research paper adopts the opening and operation of the CR Express
under the Belt and Road Cooperation framework as a research
perspective. Initially, the study conducts a statistical analysis of the
current situation and product structure of intermediate goods trade
between 26 countries along the CR Expresss and China to gain insight
into the development trend of bilateral intermediate goods trade.

Furthermore, the study employs the intermediate goods trade volume
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between the sample countries and China from 2003 to 2020 as the
explanatory variable and uses data indicators such as national economic
development status, population, and geographical distance as explanatory
variables to construct a stochastic frontier gravity model. The trade
inefficiency term introduces some artificial factors that affect bilateral
intermediate goods trade to investigate the impact of these factors on
intermediate goods trade indepth and measure the efficiency values of
intermediate goods trade for each country.

The empirical results show that factors such as the GDP of the trade
target countries, the population size of the trade target countries, the
geographical distance, and the quality of the system significantly
influence the trade of intermediate goods between China and the
countries along the CR Express. Additionally, the opening of the CR
Express serves as a quasi-natural experiment, allowing for the empirical
testing of the specific impact of the train's opening on the efficiency of
intermediate goods trade with the countries along the route using a
double-difference model.

Finally, based on the results of the above analysis, this paper
presents targeted recommendations for promoting the development of
China's intermediate goods trade with the countries along the CR Express,
improving bilateral trade efficiency, and stimulating trade potential with

the countries along the route from several perspectives.
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M 3.1 FHRTLLEH, H 2003 42 2020 4, A E S A RRIE SR E 5K 7
Dy R DL AR E s R 5 . BaR R, E 5 PEPVE L E K 5 S S AU 2003
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3.1 2003-2020 FFH E E5HKIEFELRE R KA SR (A 123%50)

Fopro | HEE | MPERKEY | HEOE | EOERE% | AHEH | BHEKEY%
2003 885.93 677.93 1563.86

2004 1212.00 36.81% 877.45 29.43% 2089.46 33.61%
2005 1638.33 35.18% 981.16 11.82% 2619.49 25.37%
2006 2108.81 28.72% 1197.45 22.04% 3306.27 26.22%
2007 2967.45 40.72% 1482.73 23.82% 4450.18 34.60%
2008 3569.77 20.30% 1813.64 22.32% 5383.41 20.97%
2009 2811.31 -21.25% 1665.63 -8.16% 4476.93 -16.84%
2010 3811.33 35.57% 2250.70 35.13% 6062.03 35.41%
2011 4476.20 17.44% 3019.14 34.14% 7495.34 23.64%
2012 4371.08 -2.35% 3054.44 1.17% 7425.51 -0.93%
2013 4679.82 7.06% 3117.81 2.07% 7797.64 5.01%
2014 5242.62 12.03% 3370.89 8.12% 8613.51 10.46%
2015 4781.49 -8.80% 2864.89 -15.01% 7646.39 -11.23%
2016 4584.80 -4.11% 2873.54 0.30% 7458.35 -2.46%
2017 5125.86 11.80% 3481.71 21.16% 8607.57 15.41%
2018 5584.94 8.96% 4087.57 17.40% 9672.51 12.37%
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H VA, AREAR R A, R R R BRI S 4 5K 00 HR 0] i 57 5 10 22 7 E S
/I, X3 BE o [ 7E Hp ) U ) AR P R I AN BRI e JJ AR T, 1K R E Mk
THRANCIH e 4R T B AR 2 — o SRR SR E LK R 5 80 8] 555 1
DU BN A TR B, e AR AE 2008 4F N B AE A HR K G REHLE, X 2009
(1 [ R 51 2 R B R RS AT BRI, BT AR RS . SR, SRR

23



SN R A R S rh [ 5 v BRHE S35 1) ot 87 5 BCRBE A

f£2010 SFJEBHIR 75, EIRSE 50, B 52 B 5 18] 1 51 5 3 8l it
—URE, RIS TEON R R [FN, TP RREESISE 2 MO A 5 5 R
TR &, oy E S 2 E 5 52 S s e i 1 SN 77 B PR S 4

2000 3000 4000 5000
| | | |
) <

1000

E3.1 20032020 F EMBPLERFRSEASER LED
B RV . RIS [ B 5 B i LTS

3.4 fE S FERHSE L E R 8w R H 51

341 HEKORBE

MRIEF 3.2, ] LLEE— 2543 #T 2003-2020 4= [a] H [ 32E 11 F¢ A ) it 20 Ak 1
AR S o, ATLAEH, Tk S o B O e S R B,
PUAE I 64 A R AR FFTE 43%-52% 2 [8], 28 31 p ] ik 1157 5 R — - /e
Ao FIR, BRBLANE . BEARTEY) . IS A S A e ) sk 1R D) R A
(R LA B AR R TE 15%-25% 2 (], oAz it % 2B L BITE 10% /545 . SR,
B AR IX SRy R IX B A B R B R SS, BAREE AR, AR

24



N U e VAT rh [ 5 v BRHE S35 1) ot 87 5 BCRBE A

fEfaH, JCHZBNRIATE IS Eh B St O e, ML, BEARTE
VISRt A AR AERF ANAS o B4, B i A CRERAE X S AR 477 o (1725 5 U
1%, JUF-A] DL AN o 3K 1 B rp R 2E 1 ) o ) ot 3 2 A A2 Tl A 7 BT e 1
JEARE AR A A& S5 T T, 106 b AR SE T 98 it 2R AR b o Xt Sk
TR EAT R IEARE, B ASIE O SR Tk 2est. Bz, @ E 3.2 1
ST, AT DAt T2 11 PR A T i SR At AR AR A 55, K 2 v ] i
BE R A AE TV A . BORLRTETE . SOV, 8B ST, X BAT
A o Tl 25 B R AL

100%

F#+4]

75%

N

B & SR Tolk)
® iEH &

O TR

B AR Sl Tolk)
F Tl &

50%

25%

U NNNNNNNNNNNNSEEN S 444
[ NNNNNNNNNNNNNN .
PA NNNNNNNNNNNNNNNN S, o0
3 DONNNNOUOINNNNNEEEEE S a8

O NNNNNNNNNNNNNNN

0%

T e e e = g g e g G

2003 SNNILLLLLLLL S haeed
2004 AN S e
2005 RS S '3’
2006 NN T e
2007 SSSSEES B
2008 N 18

2009 RNSSSNNNMDDLRRRRNNETEEEEY e

20
20
20
20
20

B 3.2 2003-2020 5= E MWL E 3OS E 5 S E

342 FEHOABE

1 3.3 itz 2003-2020 4[] Hp [E6F o KRB 2k 26 /> [ SR Ho 18] HE 1 25
PP MR RTUE H, A e SR B s R, T SRR
7 H DO H RRBE BT 42 [ oK H A S v )= o, o 1t e R S ) K
Lo, Hizeizt s F 3o mb ) 520, e SR ORE, BRRERIE R . A e Al
ISR &I, b HERATE 50%-66% 2 [H] o X FPER H (1) H 114544 Je e 1 v [ il
MMV RS, (R IR T e [ AR D 4 BRI Ml A B A

25



PN 2 T R DA r -5 IR B 26 16 5 1) 0 1 i 59 5 AR 9

FR, AR TR r FE S rh RS 2 1 5 1 A E S e ) i 2
o5 AR R I O R 29 7E 20%-30% 2 1R] . 31X 3% B o B 1 22355 R /KT
CZIz bR m,  BEWs 1) [ bR i3z 4R At e (0 BEA TSI d o TIRAE AT 1 7l 2K
IEHBEE AR R UL G EERUDN, ARFRAE 5% /247, IXATRES R 1 o [ 4RI L 47
SR AT S SRAFAE AR ot B 7 T A 6 o

EAFERMR, R AR H AR o R R L, (R
FLHEA 2 (BB, 33 B o [ B i AN DO G L AE B Bl i B BT 77 IR,
A ] i 2% 33— 25 A B i A ORH U R BOR BT A AT BT, 5 =™ i o A
BEInE, PUEGRhE N7 &R, SR

100%

90%

80%

70%

rrrrr

60% - G
50% -
40%
30%
20%

10%

AL B
NN G 33
POUNSNNOOUNRNNNNNNNONE] (e
N NN NN N I -4
AN NN NN 2
AN ——: 2

C)
o,
C)
o,
)
)

NN I, 4 i
ANNNNNNNNNNNNNN S 2 1
NN S 54
PODDDDDNNNE] e

o
xR
1

O SNNNNNNNNNNNNNNNNN G 33

%&
o
9

X7

B NN I 5 {
S N NNNNNNNNN NN i I +
B N NN NNNNN 33
0‘9 NN
9

B NN N NN NN .4 4

%

%
%

22
%)
72)

)
7,
7

7
7\5\
7
7

o
<0

<
C)
N7
¢>
N
N
N
2,
0
N7
0

B &/mEUCE Tlk)
(pE

O B A5

B RS ( CAl)
B Tl

3.2 2003-2020 FFH ERELRE R H OHE& S

26




PN 2 T R DA r -5 IR B 26 16 5 1) 0 1 i 59 5 AR 9

4 PESHRRMFAELERPEMRASUE S
4.1 {RBIpHE

4.1.1 BEHLEDAS| HiER

BEMLAT I 51 JIRE Y 1) 3 BE AR B RV T Aigner 5 (1977) XA =i #h
FEARBCEN M o 250K B T B B 57 2 A0, 128 P s AE T35 51 5 1)
T K 2 M BE ML ST b S7 ok, T R AL ZE DR B2 5 AR 8CR T, HART] B
KRN

=C.) )y (= ) =0 (1
PRI, 3
= ( ,)+ -, =0 (2)
Hep, Y N EYE BRbRRERR S8 HRR — R B
R, XU RSN SER A BB RN, IR AR [ S GRS M IR R
NORREESE: AR DMERRRRNGESE:  skEiliishm. AR5
R, SN EAAL ;R RE RN 5] TR AL Y 51 5 (e i3t s BH
SR, TRT 0 AR 52 5 AR R T AR R PR 35506 X2 B2 5 A7 AR it 7 B
R AGIEH . MRS ARRERI AMAEARE A HIEAEZRE L, R EXS
] F49 52 2 AT 328 380 i 7K ) e KA
= .,y () (3)
b, ARG, ACRBENLATIE 51 1B 51 5 B RES B B S LK T
I HLXGA 57 55 R 1 R/t Rl b S B 57 5 BURN 51 5 5 10 0 AR AN 2 -
=Y / =exp(— Hijt), Hijx=0 (4)
NSEBRT G AN 5y v A, R R SRR . 8 =0,
Hp (0, 1w, WHR G ARRCRI &5 S 5 5% KRR, 43 52bs
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\

= O W, BRI ABRPLRTIE S R, g, ~ (. ?)
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4.1.2 AZIEHRIREY

N T BRI R G ARRCR IR E, # ZAERENLATI 51 SRR Al b
P Zy ARRCR AR, HAT A BRI R AL ST “Pbik” s “—51k7 o
“PIE” IREUB B Sl S M ARRCRTT Wb THE, ARt & B
X A THE R R R . H R AR SR BCIE R B I S N R
[ BEATL I 51 FA6E 2R 0 f e A B A L, 5 U At e B BE ML RV 51 AR st 1
AR, BAMGTFAA R L RAFAE M 22 IBAh, AR5 — D RIAPECE E(U) N
HRCS PR W EHEE LS T 2 AT . MR, Bk R
Gy AR RIS FL 3200 KR 0 B AE N BT BEL AT AT 51 JA R, P25 5 97—
2, W T IR MEREE. Bk, ASOSH C R BT R S ARRCR T

BI04, B RS 5 5 AR GRS
= + (6)

Her, ABERAESE, NSHEZE, NV %R —
BE” KA 6) AKX (2, 13
= Inf (Xijtl [3) + Gijt —( + ) D)

28



SN R A R S r -5 IR B 26 16 5 1) 0 1 i 59 5 AR 9

PaLt, A SCRARYE_EaR R R e A, A5 45 3] (0 A 0Bl 4 S % it L
RIS 51 T AN 5 5 AR R MR AT [

4.2 FE 5P ERBESIE L EZR 8l 5 SE S

4.2.1 B ZBEHLETA S| DR BRI E

Armstrong (2007) i Hi 78K 31 o AN Bl I Th) 24032 1) 72 WL AR B B i 40 N AE Bl AL
RIVE 51 AR R, T AN AR 7 BN S G AR RO ST, A SCH B
HLHTHT 51 TR

+ 5 + + (8)

Horp, AGERPHE, ARERPRITNNLEZ, Oy I E S R RIS

B[ o ] 5 5 S, BRI T UN comtrade %4 A I

R AN A X I sk P e B R, DL 2015 SEANARSE Tt fir, ol N
NEHCE, & B 25U LA RN 1 i 0 B 2 SR U5 Tt AR AT 2o e

MREWEE AP ERE S,  NHABEARRER, ACFEERN TR, BIZ
HAWREE ( ) S EEAMEL ( ), BPEIRYE CEPI £4E
FEFE PR TS HNRZETN, VOE| S E ST

4.2.2 B I RIRR L E
RAEAZER 3 ¥y 8 57 Gy A RCE A, B AR — DR 70 5 5 AR I 2,

PR E I T

5 + 5 + (9)
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X 55 OB
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SER U T

3 R ETIHIE . DRI R IR 5 PR, SO
E.0 15 100 2 [ — [R5 55 1 o FE PG 1450/ 50 ) T U386 2
S, BOGAT S5 0T T, i35S 0, A T e U B A 5%
SR, BEMHRETARK S E R R R5, TS . KRk
TR G55 e 22 AT LR ) PR MR

) A58 T 1 E P o 27 55 4 5 R KT LR BORE RS
EFRRE, BT 0 45 100 Z 1A, HCPTHL RS RO I A
B W GRS, TS GRS, SOk FRRIE T 25 s
Mttt

5) A FFA AR B . 3 LR P38 o LS 4 ) 5 0,
S IF RFETIN4Fy J 2 JEAF OB 1o PPIRBERE Ay e T G B
SAHERRASELHE, 4 T O LA 1) Ay AR 0 BR 55 7 08 A AL 9

6)  rhIEIRTI 5 I BB O o R 45 MR S 5 405
R BT, A BRI, A7) T IR 0 £ 24 R
il KA 5L
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4.2.3.1 FEHATES| HER M EA%ER
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BERLATIS 51 AL KAl & T 2Rl T, Al 45 AR Rk 2 A R A IE
IR AAE T HRE, IZA B SRAB IR (1 5 2 I b UM AL SR EEAGL 6N AT RE » DA
AR IRIALLER LA 38 MR A 2 T3 A AE 52 2 AR RSCR TR A A B2, 2 75 B2 5 AR R TR
I ) e A 56, LRSI AN NI A5 N E AR & 3 AR B = AN B A5G
Eidtasesi R ALK 4.1,

F41 RERBRSER
JE fB Zygi | AR LR Zil& 1%l S48 it
SRS ARCRIARAEE | -1320.7025 | -514.604 1612.195 10.501 | fE4aJR 8B
B 5 AR AL, -582.227 -514.604 135.246 8.273 SR
RN “AE” -691.622 -514.604 354.036 10501 | fE4 U
ARBIN “RENEEE” | -538.269 -514.604 47331 10501 | fHZ R B
ARBIN “HIABILR” -564.336 -514.604 54.268 10.501 | 4R

RIER 4.1 MBI L R AT A, 88—, FERENLETIE 5 IR A 81 B iR
WHEAE , F R FITE TAFLEAEBCER T JE AR R TE 1% B3 MK i B R4
B AGARRCEAZR R FBOARLE, U BIFE 2003—2020 (7] [ X o1 KK
B 368 1] 5 P v 1 5 57 5 R AR AR AE AR A, B AR TR 3R A M a2 AN 25 A
=, RTINS &Py b ] DL 15 HE 4R B 1) SR R B I AR 445, BRI
AN TSSO UL ] BR B AT R

BT ERAGE, AR BENLATHS 51 SRS 2003—2020 4 o [E 5 rr Rk

FITEER B 5 1E) i B S N BAG T (R 4.2) .

®42 FEHLRTH S TR M SR

S If AR AR Y I AR AR
- M tfH M ¢

Com 966.180™" 16.183 855.257" 14.305
Z GDP 4,283 20.471 4.163™ 21.116
Z Pop -51.132™ -16.428 -44.703* -14.594
F GDP 1.645™ 14.043 1.903** 16.115
F_Pop -1.292™* -4.307 -2.649™ -8.257
Distcap -1.815™ -2.071 -2.190" -1.884
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Contig 1.374* 1.954 2.681" 2.470
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