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Tab.1 Indicator system for the energy supply security of China
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Tab.2 Computed evaluation criterions of energy supply security of China based on actual index values

Hebrk G il
I Il 1

R >71.16 52.60-71.16 <52.60

e 2o da L >0.78 0.77-0.78 <0.77
AR REIR T L >8.65 7.90 -8.65 <7.90
nelRit 1 Zoufbesk >0.70 0.69-0.70 <0.69
Mg shtk >21.80 15.67-21.80 <15.67

N e A i >1.97 1.58-1.97 <1.58

A 4% >93.41 91.16-93.41 <91.16

FEUE ™ St o thE AL LA >34.69 30.32-34.69 <30.32
BRI 1 ARG i L g <7.49 7.49-10.42 >10.42
REUR = S A% HE 5k <102.71 102.71-110.21 >110.21
BRI THE R >73.54 71.61-73.54 <7161
REIHFEDR BE <1.03 1.03-1.25 >1.25
BHIFZE % BT i LAl >7.22 6.49-7.22 <6.49

5o~ 0.46; 2010 4FRETRMLZS &2 S FE KU S P P N X R 8 fe i 4 0.14;5 2011 AR RE IR fIL 45
RAFERCGVEM S Bk 2R I 4 0.23, 2000 4EBEVRAIL LA 22 2K - ik, [/l—FF (a) .
ZRIE (b) FXSIE (¢) 70518 0.27, 0F10.73, FIWHIEMTEIRT 27% . 0%F1 73%I1)$5
FRAS B FR L 0 VSRR UE © N ZRbRUE T 1N BARTE . 2011 AR RE TR AL A 22 4k - fe v, TR
—B (a). ZR%E (b) FIXLEE (¢) 435128 0.62. 0510.38, KM FEHRT162%. 0%
1 38% TR R HIAT -SRI A L ARE . 1SRy RN 11 bRt

rp ] R ST R P BRTRA SAOR R R SRR, SR BE TR AL AR Sy, MR AT
a0, JUHUE A 2005 4 IOk E AE IR AL P M IR EE . L RE IR i A R AN RE R
e Z ootk , BRI AT EA BRI, AKHL . RE . XURL AR T EAR BEVRIE A K K
PaE, v FAE BRI LR B AR RE VR AL P T S HEE AW . BUSE CE2T M
“BIHER” BN, MSRBUMREIRANE, AW REFRAVEIER, fRIESE ORI N2 T
o IERBEIR RIS AE R, A AR A A O B — e UL BSR4k E AR IR bR 2 4
AEARWHE R, (AR E R IR LA L 21 80T G, TP EREIRHEA A —
LA, 20004FE LI, HEZEAS | LA 90% A F 45 R AR b N 6 T RE R4S 2
S, KWPRE b B RE IR L 25 2 4 1) G 7 TAREE A &Y &, kSRt T Rlan
BB BORTE MR B AN 240
422 HEGEEARESEHSEMITNENBEREST PEEEEMS Z SRR R
TS, BB R R —E e, H E RS L AR RS AT AR L B R
J FH 2000 4F-[1-0.46 - T %5 20114719 0.23 (1), #3438l ETHA4RE S vT 438 3/

(1) 2000-2001 4Ry Kl BB . BRI L4, 4 245 20 2000 4F11-0.46 I Ft 2 2001
F19-0.07, B EAE T 2001 A Hb [ AT AR RE VR Ol & R AR, FEREUR A T HLEE R
6.9% 2 7.9%, Bl mIEIREK, A4 M 92.8% % 95.66%, ik EIT 12 4K i
i fE, RGeS s sess, REVR ™ S s Fa 5 i .

(2) 2002-2006 4F M 5 FRERTBL . 2002 4F il % o 52 KR ER SR T [, i 2001 4F 1)
81.16 [4 % 63.95, Wi st PP B R, itk SEReAtSs 22 238 B0 A
TR, 2003-2006 4FH FE REJR LSS 4 A HRBCE PR/ IMIE R 9% , JRINE AR I . TR
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&3 20002011 FHEBRBAREKERRERITNER
Tab.3 The relation degree and evaluation result of energy supply security level of China (2000-2011)

Dy M) ] —fE (a) 2% (b) XA (c) A PGS
) 0.27 0.00 0.73 -0.46

2000 Map,) 0.26 0.10 0.64 -0.38 1
oy 0.73 0.00 0.27 0.46
Mg 0.46 0.00 0.54 -0.07

2001 Map,) 0.30 0.09 0.61 -0.31 1
Map, 0.54 0.00 0.46 0.08
Mam) 0.38 0.00 0.62 -0.23

2002 Map,) 0.27 0.08 0.66 -0.39 1
M.p) 0.61 0.00 0.39 0.23
Mg 0.38 0.00 0.61 -0.23

2003 Ma.p,) 0.42 0.05 0.53 -0.10 1
Moy 0.61 0.00 0.38 0.23
Man) 0.35 0.00 0.65 -0.31

2004 Map,) 0.38 0.03 0.59 -0.21 1
Mz 0.65 0.00 0.35 0.31
H.p) 0.35 0.00 0.65 -0.31

2005 Ma.p,) 0.50 0.03 0.47 0.03 1
Moy 0.65 0.00 0.35 0.31
Man) 0.35 0.00 0.65 -0.30

2006 Ma.p,) 0.50 0.04 0.47 0.03 1
M.y 0.66 0.00 0.34 0.31
Mo p) 0.43 0.00 0.57 -0.15

2007 Ma.p,) 0.50 0.04 0.46 0.04 1
M.p) 0.58 0.00 0.42 0.16
Ms) 0.42 0.00 0.58 -0.17

2008 Ma.p,) 0.38 0.06 0.56 -0.17 1
M8,y 0.57 0.00 0.43 0.14
W) 0.58 0.00 0.42 0.15

2009 Ma.p,) 0.30 0.08 0.62 -0.31 |
Mgy 0.42 0.00 0.58 -0.15
Mg 0.54 0.00 0.46 0.08

2010 Map,) 0.53 0.09 0.38 0.14 1
Map, 0.46 0.00 0.54 -0.08
M) 0.62 0.00 0.38 0.23

2011 Mo p,) 0.45 0.10 0.45 -0.01 |
Mz 0.38 0.00 0.62 -0.23

SR A SRR BN TR, ARSI, XTREIE ™ BT R Rree s,
ZARI SRS R, AT E AT, I HZE iR

(3) 2007-2011 4F APkt s Bt . et 4542 e 45 %k 2007 4F119-0.30 L F+ 2
20114F(#0.23, 20074, ERAKMZERA T (AT FAERRIR IR IR, P
PR & R . RIHRE AR B Ak &, BB O U T A R IR AR
REVRZE M R L] . 2008 4F, EIRAMBEN LA T  “F—H" ol A eI A& B
K)o AR A, WBGH . @B, Bilns . BEREREMCHT], ghaT
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AEJR AR 7 S 4 2N A I
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R REYE B 28 3% -
SECHYREN H 4% . 2008 1 2000-2011 4F i AR (k44 4 ke
57, H) /,
2009 QS 5z é‘z\ Iﬂm ﬁﬂm%& ﬂﬁﬂ ﬁ Fig. 1 The changing trends of energy supply security of China (2000-2011)

R AT FRAL, 2009
AR E BTG, B 20104F KRR K . Htk, 2009 tH AR 235 R SO RE TR T R
BRI, 5 R BTN H B0 ARG A . Bl RMIF 22 2% 3 L ER R BE i 2 %
BREEFARML, TEGREN THBFARWE R, BEIRTHFER RS PR, X LA T
PEHE T P E RIS e R R R R
4.3 HEEREALESHNFMEZSH

7E P E BRI L 2L A TR YA L, e TP E BRIt L e R R, T
S R ZA2 WA i, P2 AR G B TR BOR Nt , A B T BlRe IR LR, il Fpsk,
G AR R E BRI S 2 4 . YR R B2 Wl S A R B R R B, Hp AR IR L4 &
LRERHEE( Q) )T AX I T,

Qj:(sj-vj)/i(sj-vj) (8)

Ab s WA T OTRREE, AUREIHE IR h ERE IR AL G 2 e n e R, BRI R AR A
KO 5 o, 246 br I 25 B2, o8 BAI4E br 5 b [ BE TR A 20 42 4 H b 22 8] Y 22 B
v, = 1=, Uy R IR AR BRI
WA (8) THEAWHEIR ARG, B & BT Q, =5% X 7352 K R i bn
W, 52 R 2 B B R L 4 Fa BE R BCEICRU s 2MIRHE AR, Z10
REVE S A FEEOR Z11 BRI T4k (11k, 91.67%), Z3 AJ fEAERRIR T 5 b 8
MZIfER L (107K, 83.33%), Z5ilishtt (91K, 75%), Z6 NIJREiA: /" &, Z7
HAFEMZ12 eI AR E (81K, 66.67%), Z8H EAEMH ™~ & 5 A M= il (6
W, 50%), Z9RERIE 1y SR E O He 4R ZA3 A e S o P IEEL S He ] (5
W, 41.67%), Z24 = Zuibig g (3K, 25%), ZAgeUR#E 0 Znfbds % (2K,
16.67%). RAILVEH, Bl A F SO s i THARBCR RS — s m R =, hal
WRIREN 91.67%, HUCH AT FAERBIR T b7 L E AR L, H B %355 83.33%, 1A AR
U= SRS TR A . RETRIN T AR 4R . T AR BRI IT o LU EE RN R L — ™ E il 24 v ]
AR LA 4, HORE T . LN ER | (b iRl aE A BRI S B0R AR Re TR
F4 2000-2011 5 [E aeiR AR &R0 E = HIRE

Tab. 4 Obstacle factors and their frequency of energy supply security of China (2000-2011)

21 72 73 Z4 75 76 zr 78 79 710 71 Z12 713
WHL 10 3 10 2 9 8 8 6 5 1 1 8 5
Wi% 8333 25 8333 1667 75 6667 66.67 50 4167 9167 91.67 66.67 41.67
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FIAS AWE m, IR S AT . MEERREHARIEE, 2000-2011 4F H F REWIN T 444
ZH AT P BEVE T (5 HLE 4 0 H 69.04%F11 6.9% | T & 75.47%F18.8%, M IRENA — i
B ETE, H ETHKTFABR, BAORE W& KA AR, Hit, PiEMARAR 2T
HERRIR LSS 4 AR, PEREIR A 4R B a3 & S m AW s Al 4y, e
BN FEAER LB B RESE TR, ERRIRIE S & A MY R R G

5 ZEieHihe

(1) XM IR R O S e ST PPN FE bR IR R A SERE T, B RN e, TT5TR]
SRFERE, F&E TS L SN IR R . SHAEIR . Jriksitt, E£XH08r 7
AT AR, AR R UUE S AW T A (e, (PR e R B Wk, nlh
FHOCHRT T AR AL 45 2 AR X SRR LR 2% [RIREX ILA A o U 25 A5 PE
HA SR,

(2) FFIREERMLA L 2L A VE I ITSE, A B TIRZIVORH EREIR L4 e B 3,
I BB UR L2 2 4 ) B A T R AL BOR PR BE . AR SCEE T AEXS AT kA 4 T g
VR AL LA 22 A PP B AR AR PEMM AR R, i PR (0 E & PEM 8 AR OB, XL 4E
e E BRI AA L 5 . BUARRRAE M BB MR R T TR AT, BFFT 2 HH 2000-
2011 A E BRIR AL 45 L AR AU SR R S, BRI SR G R 1IN 0B B A NI
RN EREIR LA 2 A8 5 S BRIP4 | IEX R I sl BT, #h 2000 41 119-0.46
TFE 201145119 0.23; BRI S OMAS TR A, REVRIN THEHCR | nl AR RRUR AT 5 FbEE A
R R ERR IR LA Z 2 EE MR E

(3) LAk ERERML LS & A AW R, X5 b SRR i BB IR R 25 AN ]
O%o SR N BRIRC R L R IR, & ISR ABVRBE A PRI RE s BHEATHT, RmEE
By ZoUkRE, WALHCE, WEEA R TR RE IR AT L L R AR RIALE  SRTFREIR Gk
W27 R “BIFER” K. AR, HEGEEIE AW, S ubE AR IR LA e 4
PEARREIIE, R REIRAS TS A Bt e 0 1 v I REVRAIL 4 2 4, TRl ok R R B R &
JEERAL T RAFAPLIBFIASG . KitkE, G T EZEE E J30R DUCRHE I, aeEL
BT, RelRBbeh 2 B Rt 23],
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Energy supply security assessment of China and the influencing
factors based on set pair analysis

XUE Jingjing"?, SHEN Lei", LIU Litao', GAO Tianming"?, CHEN Fengnan®*
(1. Institute of Geographic Sciences and Natural Resource Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As a large energy production and consumption country, China's energy supply securi-
ty issues have attracted much concern. Even some international organizations which have ulteri-
or motives heavily hype "China energy threat". For the actual outstanding problems of China's
energy supply, we need to carry out a comprehensive evaluation of the energy supply security.
It helps to make a profound understanding of China's energy supply security situation and iden-
tify the major obstacle factors. And based on this we could strengthen policy protection. Ac-
cording to the concept of energy supply security, the paper built comprehensive evaluation in-
dex system of energy supply security, the assessment model and indicators evaluation criterion
model based on set pair analysis method. The entropy method was applied to determine the in-
dex weights. And the level of energy supply security, the evolution feature and the main obsta-
cle factors in recent years were profoundly analyzed. The results of the research show that from
2000 to 2008 China's energy supply security level is 111, it rises to Il in 2010 and I in 2009 and
2011. The relation degree between China's energy supply security exponent and optimal evalua-
tion set | rises with fluctuations, increasing from -0.46 in 2000 to 0.23 in 2011. The obstacle
factors analysis of China's energy supply security shows that the price index of energy products
and energy processing and conversion efficiency are the top two obstacle factors, whose occur-
rence frequency reach to 91.67%, followed by the renewable energy share and the reserve-pro-
duction ratio reaching to 83.33%. In recent years, China's energy consumption continuously in-
creased, while the energy supply security level improved rather than fall, which is inseparable
from the implementation of positive energy policy. Based on domestic resources advantages
and development base, enhancing the energy supply support capability; technological innova-
tion; improving energy efficiency; diversified development; deepening reform, building system
and mechanism for promoting energy sustainable development; enhancing energy "going out"
and "bringing in" level. All the above measures effectively promoted China's energy supply se-
curity and provide a good opportunity and the environment for China's energy development. In
the long run, with comprehensive national power increasing and technological progress, there
is a big potential for China’ s energy supply, and the energy supply security has greater room
for improvement.

Key words: energy supply security; set pair analysis; evaluation criterion; obstacle degree;
China



