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Fig. 1 Spatial-temporal evolution of global energy security pattern from 1992 to 2012
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Tab. 2 Changes in the sum of countries in different types of energy security performance in the world since 1992
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Fig. 2 National performances on energy security in Relatively Secure Group in 2012
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Fig. 3 Changes in weights of indexes affecting national energy security between 1992 and 2012
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(1) 7 ESERR,  DpeEk GE IR S5 a2 0 45 #4 P MO8 A =k e e s A PE AL Ak
PERRERAFRCR ,, FEACRBIRTE 2R I IABE RN o i B SCAFgY, REVRAl 48 45 i [
KGR L RLEA KV RIS ,  [R)B  24 v 7 SR R R e 2 Jm vh b o 1 e R
W2 2, M T REUR 2 4K P 1 S EE T2 RE AR B AR T RE . KL
K, W EEARETRAE & EREFIH S R i L E AR, A5 L EE i 1992 4F 1 75.7 1% K %]
2012 4E 1) 87.9%, 1Tt T ALK SE (81.1%), 1 Al FAR BEVR A& L 5 44 & e i
BT R 19.1%, WK THHFSERKE (20.9%), AU 1992 4E88 T4 T — N E 40, Wl
A RETRTEREVRZS M P 1Y LL EE A FRE— 204 T, BbAh, PR TE IE AL TP Tl Ak i A
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=V 254 E s, WeshRBIE RS S - vl FEs B e . —JriE, BURRH &%
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R R 5 | T = S5 A AL 3%, Sl RERE . S HERI T P bR vk IS e
e, MENEG - WGE T, 28 IR b AR 247 e R AT R i e

(2) BREPRREE TS, (BB “—iF—I" Mg, SRRt Frafa e Sxt
ANZGFPE R R R JR T o ET, AR D e R A R X, A
T DXIE T AG JER R 2 SR R Y 50%, T X — b IX RSk & Y vh R FAE R
T E BRI ERSE . BROEVE DRI . M, TPEBRT S SRS e n E R A
Y, S FEAE IR O R A S A xR LA, SEPRRERAL N Z otk PRRE <—
W — % ABVORAMEDE, ES AT AR LA A5 XY RE VR & A A RE VR 57
S SRR BB R . i, UM R 4 BEVR S IR AR i A R, St B
s, EEDR” R, BN E PR S R SRR R, RIS X E R I AT
GYERFR, INPEE M SNE R IR BRI A, IR B — A bR 4 0 i B 1 A
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4 5518
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(2) MAEFLREIR 2 a5 ks R AR i ok A, 28 A VR4 22 4 ) [ R 2 0] 4% Jmy HAT
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(3) Im2042k, HARREL 2 RBIERHLEIR “R—F R AR IR G
R KRB 2K m R R H t5 2otfk.

(4) FPEmE, 20 4 904X LUK RER L & TE#— H AL F IR —BoKF, HEH
HRB IR L 8 B RS, RRIRIH Pt B P B A Rl 2l H 2558 o

REVRZE 4 [n] U Y FT A4 A & L @ S4B TR &2 B 1 — 0
ik, A AR IR AR R AR L, AV E KRR e A, HI W E PR AR U AR R T AR
Ak, A A T DR R SR AR R TR BE VR R . AP AS AR . R R RN 4
W& EEAKIE 5 2% . ASCGETEAMR IR, ST RPN, & HENRRE S5
R TR, ST R MET BAE I i B REIR 2 ks R AR FR R . (HAZ
BRI S 5 A SRAEPERR ), AN SCEEE T 1992 4F . 2000 4 1 2012 4F =S [a] 5 5 A 1
FRETRAS SR b AT TR, 1 L A RE IRAS SR . AR R — N E N ARG T
T, ONIE, ARSI R . SRR R R A RS ], AR B
K BB R ST DA S, S i S AR B ST TAE.
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Spatial-temporal evolution of global energy security since 1990s

XU Linglin"?, WANG Qiang', LI Na’, DU Xue*, WU Shidai"’,
TIAN Lanlan', WU Chenlu', DING Zhelan®

(1. School of Geographical Science, Fujian Normal University, Fuzhou 350007, China; 2. Department of
Geography, University of Lethbridge, Lethbridge TIK6TS, Canada; 3. Collage of Finance and Economics,
Jimei University, Xiamen 361021, China; 4. Jilin Province City & Town Planning & Designing Institute,
Changchun 130012, China; 5. College of Tourism, Fujian Normal University, Fuzhou 350108, China;

6. Zhejiang Development & Planning Institute, Hangzhou 310000, China)

Abstract: Based on the energy supply-delivery, consumption and social development data of
158 countries across the world in 1992, 2000 and 2012, this paper develops an energy security
evaluation model from three dimensions (energy supply-delivery security, energy consumption,
and social- political- economic environment), with the aid of the integrated application of
subjective and objective weight allocation technique. Then we use this model to analyze the
spatial-temporal evolution of global energy security pattern and its formation mechanism. The
results are shown as follows: (1) since the 1990s, the spatial patterns of global energy security
show a deteriorating trend, the sum of countries in 'dangerous' type and 'relatively dangerous'
type presents a growth trend. (2) From the point of spatial evolution, the spatial distribution of
countries with 'secure' energy system has strong stability, and these countries are concentrated
persistently in Western Europe and North America. The spatial evolution of countries with
'relatively secure' energy system also presents a strong stability, which are mainly distributed in
the periphery of the 'secure' ones, namely Central and Southern Europe, South America and
Eurasia, while countries with 'general' energy system are mainly distributed in Asia, Africa and
Southern Europe, and the spatial- temporal evolution of this type is the main cause for the
deterioration of world energy security pattern. Countries with 'dangerous' and 'relatively
dangerous' energy system are mainly concentrated in Africa, Asia, the Middle East, Europe and
Asia, rendering spatial extension to the east and south. (3) In the past 20 years, the mechanism
for world's energy security pattern formation gradually transforms from the 'unitary dimension-
dominated' to the 'binary dimension-dominated', and the main factors influencing the global
energy security pattern become more diverse. (4) In the pattern of world's energy security,
China's performance on energy security has been the world average since the 1990s, and shows
a decreasing trend in energy consumption security index. This finding indicates the sustainable
environment problem is increasingly prominent in the process of energy consumption.
Keywords: energy security; spatial-temporal evolution; subjective-objective weight allocation
method; the globe



