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Abstract

With the impact of the global outbreak of COVID-19 and the Russia-Ukraine conflict, the uncertainty
and instability of the international energy market have intensified, and national energy security
has become as important as food security. In particular, it is worth paying attention to China to en-
sure its own energy security supply under the new dual-cycle development pattern and the “dual-
carbon” target energy strategy. In addition to the construction of risk early warning mechanism,
the analysis of China in the international energy trading system is more comprehensive. Based on
the dual perspectives of trade competition and impact, this paper constructs the primary energy
trade network of coal, oil and natural gas through the modeling method of international trade net-
work, calculates the intensity of trade competition between two countries by using the network
index, analyzes the role of each country in the energy trade competition network and the competi-
tion relationship between countries. The results show that China has been in the leading position in
the competition of oil import. Then, the Bootstrap model with energy consumption as the deter-
mining factor was used to simulate the dynamic transmission process of energy supply crisis be-
tween countries, and the model was used to calculate the impact and vulnerability indicators to
detect potential energy trade risks, and to observe the role of energy trade participants in the risk
transmission process. Only a few important exporting countries as risk sources can have a signifi-
cant impact on the existing energy trade network, which shows that the global energy trade net-
work presents the characteristics of “steady and fragile”. Meanwhile, it reveals that although China
is not a major exporter of coal, oil and natural gas, it has a certain influence as the hub of the energy
trade network. China is highly resilient to energy supply shocks because of its diverse energy trade
patterns. Therefore, for other energy importing countries that are vulnerable to risk shocks, how to
formulate reasonable energy trade policies to ensure their own energy security is an urgent prob-
lem to be solved.

Keywords

Energy, Networks, Competition, Supply Crisis, Spreading of Risk

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

(—) BRI RAE X

1) WEH &

2022 ££47], HEREE PSR PGSR EAE RIRE IR ISR/ T, ERGEAEAL DANS . HA R
PEX L ARG T WEBE R LSRR L2 R BTN T, ARRE I A 6 E A
SIASFE IR, T AT B, RS SRS S AR UL KT B B EE RER T S i R, TR
B SRR, B BV R ARG K AN e I T 37 K R 23 3h Bl PR RS2 4 H AL, REIR %
St R RO [ Bt 2 AT 1

L 2 X T LA 0 R T SRR T R (R S SRR, T A ERREIR S o) TR — AN B2k
PRKIARGE, R ESBAEIX — R G LT 0 M EREM PR A2 I ) — S e 5 B T 2 R sUm a4,
Bk A RS AT A GRS 6 S BT EE AR5, 2SR 5 5 R4St

DOI: 10.12677/5a.2023.121017 147 G2 5


https://doi.org/10.12677/sa.2023.121017
http://creativecommons.org/licenses/by/4.0/

KA

RN REHR BN BT SE 5 8. tbAh, H EEXUE IR R A R A “ XK B AR RE YR kS R S MR
WEE S RRR L RN, @ E, LRI HAKE . R, REERKFFEW, wE R
i WA 28 TR R B0 2R 280 U) B R T — I AR i, AT 4 38w [ A Y Ak 7 o et v KD S5 R R 32 380 PR 52
I, PR TTAERE R ) 58 AR ORI R, VPAL T LE I A BRAE IR B S XSS 0 XIS A% RR nF 2% R K B, DARE
TBERSENL, X REIE 2 AFE T e R A EEE L.

2) WFRE X

BREE S ACEZELE M ZE B TR, A SESRI b IS A FERT AT 2020 4R HH 5 = KA A 1A
BRI 2t R, XS ST E Bl AR R, ST REIRBCR R —E e 2=, V)t
PRbE DG Bk etk i IR E BRI 4 AU MR R « Al RIRSHRR € 7S ol A B 2 M 4%
BEAT, ARNTHA T S v it K S T 00 5% [R5 Rt FL R AT X5 B2 23, MO RS BT R IRiZ A RE

AL, BelEAE FH SHE LRI EAT] 4, G5 AN B E KA ORHEE R AR & R Rk
RE AR GE R AL SR 220 i, N R BRAREBR A DRAH SR R 4R k4 LR B .

MAMME: EXIE TR B X0k H bR IReIE A e RS 5 T, 2021 45 7 H 16 H4xElmxHE
JBAAE Gy IEAXTFIG 2021 4 9 H~10 H 4 [E 2 R i S5 80 i o] 5| &k B N btk 2 & 50 o0y, BR TN
REE T A B (AL T oF S, FREFE E PR ae i T i LA B o T R S AR T ) 1) R, e ) =2 AEARK
SR, EPRRelET R EINARE, RREET U EAFHR, WE M — 8% T A K
FREIRTA Ty, AMUBEEAE — R JE PR A S MR EREIEH 5 %, ARty E R Re IR T I Rk K
J& ARt — e BRI

() JiRgRR

EEPBRRERT 5 1, B TR PR, S HEE RS T ERNR 5K R(EESEE. R e
BOCHIBURS), TR — NERMPE R R BRI E O A2 F 5 UE A DUAE B TIX 2 5 2R
R 55 K Z R HE R R A IR B[ 1] B, EoTEPRARRIRR Sk, w2 F3E R
WIS, RE TIRM[2] (3] BER[4]. RIRSIEA RSB A BRI AL A 1 Fo T A4
FMRFIE, B BT VERR AT DASRAE S A A SRE B 2 DX 28 1R 5 25 40 BT B B A T AR iR

Bk, HTEZXZEPERS . @FUSRBUEMRER R, A KRREGTREIR . Xn] Dot
R o AL B A E 5K, PRAE R, AR N Kyu-Min Lee WA Fi o 45 H A V38 104 2 1 ) 2 1Bk
SRR F R AR bR 5 5 7 TR 2 B S AR #& 0 A, 20 2% B r)zshasid fe[6], WA %& KA 51 E
B R AR SR e MR IS 5 5 IR TEAE R IR IGAL 3%, 28 WU g 0 4 b %) i) 53X — 3 F2[ 7], Peter Klimek
A S A O IO 28 XA 777 B8 P Ak 7 v o 4 BRAN X AP 2R G 1 AR s i gk AT 1 8T 98], #E TR b, AR
5 BRBRERS YR T Go - EE S 1 AR IS TR Y (Bootstrap) F T [E BR 52 2 W 4%, DIBERL A ALAE I 2% 1
AR IBIEFE[9] [10] .

MAEEPREed T b, 5 5 IR 2 [ R e ENE R IR IE 2 —[11], Renl 248 E Bl H A
FERIRA b PO 3F H A [ 5, SR RAR SRR N IR 8, W] e 2 52 31 7™ B RE I R AR U sk,
RN TATI R =8 N %) Mo, T RARAGERZMMEVIRR, — MBI EL R BT fe 2
PE AR X 5] A [RIRE ) 1] 3, 3% A2 BT I8 B IR [12], Al 57 5 1 5 E XA M # B A AN
[ O VRS DP A 0 285 B SRR FE IR bR, A 538 T I8 I 42 A 5] oo 1ok DA 3810 /DN PRI AT D) 28 15 R o
0 T 2% 5 1 LA 3 P o] A 5| A 0 06 2R 20 i P B AR ([ 13, A 23 AE R I 2% (R ikt |, R
TO1 20 [ 2% Yo R CSCE ) 3 P R G B0 N VR VP Ay 5 1B 1B s o il 57 55 o KRR B B [ 14] 0 O 1 AL BRI £
LRI A RS AR AR SUBR 2 ik 2% IR B, FAT 1578 17 3T I 2% 1) Zh A 158, 1 SI (suspect-infection)
SIR (suspect-infection-recovery) AT it B4 Fl bootstrap S A5 . ST AT SIR A H T Ft G — @ F2

DOI: 10.12677/5a.2023.121017 148 gt FE 5N


https://doi.org/10.12677/sa.2023.121017

KA

IXAT N TV RGO 248 A5 280 v (R IRAT TR T B G, (R 2438 ) STASEAL SR 3 Bt K BH g FIB AR 7E I 2 b=k
LN AN 5 SR [15] [16]. bootstrap B AR il A 1 3% 18 P B30 4% b IR 1 SR IBE[9] [10] [17], AR A
T T Gt o 2% o g XU 475181 [19] [20] 7E SIR LR, AT BUR M T — & R G2, e
bootstrap BRI, T R PR BRI T 45 72 (AR B BERE . (HIX SR LSRG T WG 56 1R I
ZEEERRRE EATT R B AR RS MRS T Y R) ZE . B, FERIRRH Z e, MEERS
ERMRRSATWIBER G, WMRRRIE TR F=he. SR OMKRRER . TFRRKBRIA S ML
PSS HUTR 2% R IR LS R 3R, A 2 IR S REVR A £ 20\ Bootstrap #5284 FRBL I R AR S i AR #5130
AEESBAAR2]. AU EREF AR, KR Al RIAHIFEHFEENEA Bootstrap #5411
{14 7 A B SRR AT RE TR TR 2 9 2% ) SE ML AR 7 4347

2. W BEE

(—) BrFE ik

W2 e DLREIR S 5 [ B 5y B A0 GO DLREIR 57 5 SRl B AN IR 42 1) 57 5 IR 246 S B 5 o i 7 67
5y RGNS B, AMUEAE S5 RGN W ANFE, 11 HERAE REIR 7R 5 iE sh &t Ja@ i, it
ARSCRF T 2% BRI A 1A AR « il KRR EANE R 5 4%

W2 B E R P SR MR I S A SR T TR Z IR S, BT NERIERI RS dE—
NG BRI AR BRI R Z IR BRSO — P AT, BR T VRS AL I B S
FrtEdadn, WS S8 ENEL BE. CPHBRAEKE. REREMEEM. A, ARSCRH R
TR s L 8 AR JE I IR SR VR SR 5 X8 1 S8 S0

W 268 SE LA R AR . A SCIR A A BB YR 52 5 X 248 R DG TR Am At , 3 = A [l B 57 5 W 4% b (1 fe A%
FEER IR R R T8, I EE BT L0 AR B A I R S, A T I IR N B R R 2%
SEESCE TR I 45 P 00 I J R JE SR 4 SRR, H R B AR B T

© FfafsE: TR 4 o BRI Y BT R AR S I R S R

@ HECHENE : o FL SRS R AR s R AR RS, 5l — R IR AR AT 4 W o Bl R IR 15 P 47 Ay i EE T
B

@ RN I8N 2 T T 21 A2 BRI, AT SRS K S B I FUE R, AR
BRIAEL, R AR AR R A

XA FEARIRT I A T BRI AS B AR S . B3I W4 o8 1 S i A A, P Rk,
ASCIHEA TC R BEHELE W] 1 PR

S ZRPEER

ETF2020F K%, F

PRL% R BR R 2B (T AR

P4 E AR ot

Figure 1. Research framework
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Figure 3. Global energy trade network diagram
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Figure 6. Evolution trend of energy trade network characteristics from 2001 to 2020
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Table 2. Import competition analysis
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Table 3. Export competition analysis
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Table 4. Coal trade network supply crisis propagation degree
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Table 5. Coal trade network supply crisis spread vulnerability
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Table 6. Oil trade network supply crisis propagation degree
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Table 7. Oil trade network supply crisis spread vulnerability
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Table 8. Gas trade network supply crisis propagation degree
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Table 9. Gas trade network supply crisis transmission vulnerability
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