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Abstract
Based on the energy trade data of countries along the Belt and Road in 2012, 2015, 2018 and 2022,
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this paper constructs an energy trade network and reveals the pattern evolution of the network.
The results show that: 1) The development degree of the network is gradually improving, but
there are still some marginal countries. 2) In the energy trade network of countries along the “Belt
and Road”, China is the largest energy importer, and Russia is the largest energy exporter. 3) In
the total energy trade network of countries along the “Belt and Road”, China is in the net benefi-
ciary sector. Furthermore, this paper selects the relevant data of countries along the “Belt and
Road” from 2012 to 2022, and uses the trade gravity model to analyze and explore the influencing
factors of energy trade in the network. The results show that there is a significant positive corre-
lation between economic development level, industrialization rate, common border, population
size, and a significant negative correlation between geographical distance. Finally, some sugges-
tions are put forward for the long-term development of China’s energy trade.
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2. CEKEIRR

FEIRER Y “—W—8” BWE, AWESHESN T w7 BUGE R RE S AL E K
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FEHF20200 AN DHEZE 7L LGS JERL T “—alr— %7 BB R E K Z IR HL 77 i R
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bR¥A G bnttesras 4, o 3208, MRS REER; 33-A0, ArE S AR 34- RN ORIRFNIE (1)
PASRETE P i, R BUE. A RS =TS EA— B RREIR S 280, N0 R SR 2=,
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FOMBR T AOBCE IR R E R, BARP R TEOVH B E . WA 4 T E, Fmdi. &
BEORS BRSSO R M E K, P W fUREA N, B I~ 4 BoRh “—a— 7 BIE K
BEVE SR Gy S I = i A8k 1) % Wi SR S R AR K AR Ak . 2012 S e IR 52 20 A v T oAt [
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Figure 1. Diagram of energy trade network of countries along the Belt and Road initiative, 2012
1.2012 fF “—H—E” BRCRLERERRE 2 MEE
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Figure 2. Diagram of energy trade network of countries along the Belt and Road initiative, 2015
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Figure 3. Diagram of energy trade network of countries along the Belt and Road initiative, 2018
B 3.2018 FF “—H—8" BRUELEREERE 2 ML E

Figure 4. Diagram of energy trade network of countries along the Belt and Road initiative, 2022
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3.3. REIREAZ MR IEHRT 4T

1) — AR . ARSCREGE S MZE ) /NS REE PR “—alr — %7 BB X8 — A I HE
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Table 1. Results of “the small world” feature calculation

F1LOUMER BEHHER

F RROE S 34 PRI W2 FAR Y FETIALE
2012 0.639 1.665219907 4 21.354 5938807190
2015 0.628 1.645368304 3 22.185 3826133880
2018 0.658 1.63870614 4 23.308 5515447440
2022 0.648 1.561205957 3 19.692 4726735679

FdE kY. RIE UN comtrade #5048 45 HH TS .

2) Mg ASCIEIC Y B . NFEHL L ARG B MO EEARRR, 181 Gephi
THE I BRI E R 2 MIEE 3. 38 2 AR 3 B T “—ali —B% 7 (B ICREVR B2 57 0 2% ) 348 70 3 224 k10
O PESR AR, O PSR PR EUE IS N T 19 AR B2 5 2% s Ty (AR AR L . HH B PR AR X 2%
H ] R it X TR Y TR AR, TN JBE R P AR I 4 v ] 5 it DX 2 [ R 1 O AR o A EE v AT
NFEFLEERT 2% & E SR IX IR AR AE Tt Ui B 2% AR 55 ) SR REE A Z ikt i 2
FEVE, DAt OR N REVRBER. AR E PEMZE S B K % 4. WEZFKMEERE, b E A ERn A& 5
A5, HIERTCUE Y, A KRS AR 5 REVR B2 S R AT A S U E A, 5% R4 (K 2 J 2 SR i T
TR B KA. HERR: . BN, EHHEMEE H—BAOTAT 4 47, I HAEES 5 % RECEAE AW
M ETF, B I [ R BRI A 5 SRR ERL S, FEIZ IS PR AL T A% Lo AL

R R R A E S AR PR R Sy, AL, AR BB
AE R . fE “ il — 87 BUENERE R, T EAENE A b PR, B b [ ATEN AR % B
Gy Eg AL TR AL, FEREVRTA 5 M2 TP AR 2 BHIEAE R, TRTERUEUR.
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Table 2. Analysis of the centrality of energy trade networks in countries along “the Belt and Road” Initiative 1

F2 “—H—B BIUARKEXRERRZMEP OS]
St A0 BE — HBECHY S ARG R SR R RE ) — AU %

P 2012 £ 2015 4 2018 £ 2022 4
2 W 1.1376E+11 65,209,503,744 1.04627E+11 72,209,503,744
g 50,488,463,360 30,876,086,272 38,085,623,808 41,813,225,472
RHER 35,879,530,496 23,201,363,968 34,424,635,392 58,349,768,704

B 27,795,791,872 15,631,303,680 28,176,809,984 44,365,279,232

wh 8,836,599,808 10,532,388,864 10,532,388,864 28,238,168,064

Ykt R BT - NJECTT sAE 4 AR SR R R ) — DA I 45
1% i 3,300,914,432 2,073,706,112 2,186,051,584 1,413,138,816
Hrimg 39,147,024,384 25,583,177,728 40,662,953,984 34,468,511,744
RHER 202,919,376 216,333,424 615,595,072 544,588,992

Bl 27,871,885,312 18,507,591,680 23,982,870,528 23,149,826,048

el 64,937,361,408 44,828,459,008 85,179,932,672 40,752,705,536

HAEkIE: Y5 UN comtrade $¥E FE Hdm i1 B 15 .

Table 3. Analysis of the centrality of energy trade networks in countries along “the Belt and Road” Initiative 2

F#3. “—HEBR BICEKERERRZME T O 2

S B TR BE (19 RUTE B7 5 I 46 o 1 v A S )
=B 2012 4E 2015 4E 2018 4F 2022 4
EES 8.537 6.603 1.45 5.135
Ry EBK 2 6.435 5.74 4.098 3.391
il 5.553 5.86 6.396 4.693
+HH 3.698 3.436 3.288 4.984
e 2.31 2.775 3.583 4.67
FEATE A - BECT SRAE B 5 P48 o o g D BE B 1R RE D)
Rk PG 781 656 593 1482
R 783 658 596 1485
+HH 785 660 597 1480
el 785 658 594 1483
e W 790 664 600 1421
Bt Ot - NBECTY SUAE B 5 I 2 o T Jg 1 1 57 2 1R e )
BTk PG 74 77 77 7
B 80 78 72 72
+HH 71 71 70 67
Hh 72 71 70 69
e W 76 72 67 4160
Bl kIR R UN comtrade il E SR HHH I .
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U PEFRBR AT FLAL o Bl L BPRE . REI. MRP . DRV, U B IX L SR % 2T e RE VR TR
5y 5 AN 5y 5% B FAth [ SORHB X (1 BR 1«

3) BUEAL S Hr

N TS SO HU R 43 b P 5 L S REIRI 2 DGR I 45 1) 2% [H) SRR iE. SRA CONCOR 7572
(Convergent Correlations), A SCEFER A TNRE N 2, FrhbrEN 0.2, 48 “——B&” WL 65 MHZK
K5 RPUA R (Block), il 745 R 4 Bir

Table 4. Number of acceptance relationships for spatially linked segments of energy consumption

® 4. BERHBRTEXRBREIRZ X AY

_— B K RIERE()
g P11 Bk 10 S \Y
HRER T 234 156 325 95
R 11 138 122 100 13
B 10T 12 1 16 2
R IV 29 2 27 8

bR ARFEIHEAR

Table 5. Energy consumption spatial correlation plate spillover effects

5. BEIRIHZRES (8] KR AR R HH S R

TEoN PR PA 6 R H WIEE K & LB (%) S bR O R ELBI(%)
BT 179 25 29
BRI 159 19 35
B 452 38 44
R 1V 110 14 33

BRI EE AN,

N IA SO 25 e SRAR R 4 $ s DU S BRI AE BERTH B S (B SRR M 2% O L L, LA 4 A1 5
AR AT SCIERE, 2 BRI 2 A B ARSI X 4% th A7 A 2180 N IRIRSR R, AR B Z I (SRR C R A 1280
A RBSNSRBIE RA 900 A, X UH TR BR8] A7AE 3 B 10 4 ) QIR H 2882 e, B TR
BRAEREVR A 2 W 2 7= AL A REUR R 2R U 810 A4S, ISR R A 576 A, B T IR RIS R A 234 4,
PRI R R ECH 179 A W NIRR R LB 25%, SLPRNFBR R ELHI 29%, ARG TS E X,
S5 TR “rpan il AR IZARIRAESEEL A 4y BRI RN AT REIRER Y o B I ARIRINSC R KON 373
A KERERA 2514, BTHIRNERKIRRE 1224, WISMIRERE 159 4>, W NEER RGNy
19%, SZPRINFBRRELHI 35%, Kk, Sy “AQ N7 Bk, (EREVEIH 223 A SR 2% th s o
N7 5 HRE” AER. BB I BRI RBEE 21 A, K RHRERA 15 4, B THRINIRRNA
16 >, FWCHARBRBURZ KRR AT 452 4>, I IR AR LGN 38%, SRR ABRR LU 44%. iR
TSR E A BEVR PR A A B ORI R BE AR . DRI ER TID ARy “idszat” i B8 TV Bk
Mk R 58 4, BTN R RA 8 A, HPCHARRBA R R A 110 4>, HENEC AL
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B159 14%, SEFRNERIR R LB 33%. AZARIA XA 17 e, R b3 FE R Y 3Bk A e O A e
HEA .

N T B ERBLZ RREIRT S I RIAOR &, AR SORRAE SR IR OR R AEAR R Z [R] () 73 A 1 O 15 2% MR
R % 4% 2 FE SRR o [T , KR8 AT ST S, 2022 68— — BT 2 S REVRTH 91 2 18] SRR ) W 44 55 2 0.26,
FE VYA IR B A AT AT — AN R 2% 35 1 T 026, BIARHRF 012% 85 B KT B R R 2% 85 1, U B TR 2%
B SEINER AR T IZAR R . AR SOREAR BR R 2 3 LK TR AR R 2 B A TR IRAEL N 1, SRR 268 55 S5 /N T
PR 2% 3 FL S TR A 0, ATIIRE 22 B0 FEAE Pt — D A N AR R, B R AR M BAAan e o B
Z

Table 6. Density matrix and likelihood matrix for spatially correlated segments of energy consumption

6. BERIHER= (A KEXARR Y B B JE P S 1R KBRS

% EEAERE BHERE
ik BT PR 11 R RELTIV R 1 BRI BRELIT Ak TV
BRI T 0.86 0.706 0.765 0.559 1 1 1 1
BRI 0.624 0.782 0.308 0.1 1 1 1 0
B 110 0.028 0.003 0.027 0.008 0 0 0 0
B IV 0.171 0.015 0.108 0.089 0 0 0 0

BRI &SR,

4. “—H—iR” BIUELEREIRRZMEFIE RS
4.1. EREESRRERE

WRIEASCHE T H REE ) 250, T 5 5 51 IR R B M, SIS &, 19 2030 8
Z IG5 5 51 S
InQ, = B, + BInGDF,, + B,InPOF,, + B,InDIS , + B,InCITY

+ BdnMACH , + f;,BOUNDARY , + , LANGUAGE , + u,

ST “ a7 (B BURZRE KRR R 5 M E A% R AR g R &, B BN E, il
REE HH 5 S Q) B AL BB (GDPy,) N EEL(POP;;,) P E A F1 R 25 (DIS;) « AL F(CITY ;)
Tk (MACH) FLFIIA S (BOUNDARY;) F:[A1E & (LANGUAGE;).

4.2. X

AR SR statal6.0 X5 IR 5 5] SR T SEUER . R ATUSCEE R < — i — %7 (BIRZE X
REVRTA Z 4. %[ GDP. NHRUBL, A DAL E), BEE sy, Tolfkse, LRGSR, HKEES
BEATRERE, PP RSO , %« — BRI SR8 U R 2 RN R 3R S A B HEAT AH SRR A A
PUERTE “—lr— %7 IR E K AIRT 5 m R R . 858 W& 7 s

AR R R T LUE H, ZPFHE(GDP). A DHIEL(POP). HiFRIEE(DIS). TA{bZE(MACH). Ik
[ - (BOUNDARY). JL[fi% 5 (LANGUAGE)#SE T 1 5 & PERG 56
4.3. B35

B il R [ K REVR A S R R B AR e AT, B AT BRI T, ARSCRATL
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KEUZA RV BB ERZAGIAGR, FI AN —MERAZRFHZET F R, FNcs
N RREAR BB AT ¢ K6 AN SO L R > 0.45 B, (R [m] Y= R0 AT DASRRE RV 52 50 40 10 7 25 10 45%
DAL, EREr. B 8.

Table 7. Relevance analysis

7. BRSO

Variables (InQ)  (InGDP)  (InPOP)  (InDIS)  (InCITY) (InMACH) (BOUNDARY) (LANGUAGE)

InQ 1.000
InGDP 0.6117" 1.000
InPOP 0.498™"  0.737 1.000

InDIS -0.094"  0.269™ 0.009 1.000
InCITY 0.027 02957  -0266""  0.447" 1.000
InMACH 0355 0.318"™ 0.062 -0.001 0265 1.000
BOUNDARY 0.159™"  —0.057 0272  —0.407"" -0472"" —0.082" 1.000
LANGUAGE 0312 0.174™" 0.008 0.048 0.208™" 0.025 -0.098" 1.000

s

H: p<0.01, "p<0.05 p<0.1.

Table 8. Stepwise regression analysis of factors affecting energy trade volumes in “the Belt and Road” initiative countries

#8. “—H—B" BUERERASZTENERZELEASH

R (FrvEAL R E0) R? F P
5 240 =1.991 * Ingdp — 0.359 * Inpop — 2.656 * Indis — 1.37 * Incity 0.451 131.806 <0.001
R4 =1.729 * Ingdp — 0.204 * Inpop — 2.301 * Indis — 1.458 * city + 1.545 * Inmach 0.473 115.684 <0.001

A GE =1.782 * Ingdp — 0.298 * Inpop — 1.992 * Indis + 1.263 * Incity + 1.533 * Inmach
+1.027 * boundary

A% =1.57 * Ingdp — 0.175 * Inpop — 1.722 * Indis — 1.509 * Incity + 1.773Inmach
+1.067 * boundary + 5.177 * language

Hipis: AR B,

5. ARG LSBIREINL

ARSCEETF AL W o b 732, A8 PG L o 57 50 G v 500 e v A DR RE TR IR AR DG Bl . A R A
X B AR YR 65 NE KN REIR A 5 W4 AT A ER AN . 20, AR G5 B, RA
2012~2022 4 [A] fe Y5 7 2y W 2% (R s R 3

1R« — g MBI EIE K ABVR T2 5 W 48 S5 i B A Fe 77 T, AR F 7R 1) i “—i
— 7 BB E KA REIR T 5 M 5 61, SRS IEILRCAE, 2015) [7]. 2) JARERRIRIY Thaita, Bf
A A REIRAE T FERE R I EL . 3) InasAe st O 2 ot 6y KAEIR I DR8], 4) AR ELE
R ST RREI o RREE B B ERIE S REUR TR S N 4% R DR B T 45 R i, AR HHBAE
JER: 1) RS A5 KRR EREZR MRS TE. MirRaeckmmarEsm, 2014) [9]. 2) &5
REVE 1 FH 0

T OARIFET, ASCHAIH SR TT: 1) BRAEEE R ASCREF 1) BE IR 32 2Rk IR T
BAEBEMR S GE, X = REERE: A, RO BRI, DUbig “«—ia—8” 8

0.481 99.465 <0.001

0.536 106.336 <0.001
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UYL B S REVR 5 5 W 2%, 3 P DU MR ME BV 00 s A X 28 I S5 M B 548 A, AR BRI EIR T K
I 18] 7 51 rh X 48 3 AR IO RE L R 2 B IO FEREAT T 4NFE. 2) BETEN R IR, A SOl 2 2% 73
BTG 52 o0 5 TRty — I BT 2R FE X REIIR BE 5 I 28K SR AL LA AR AT 2 T 04 -

C T BB A SR SR BRI A S BRI, R T B UG TR
eV 22 2 AR G 1E LR oy B ISR o ARSI “—ilr— 7 (B DU ZRIE K Re 5 52 5 I 25 A
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