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Abstract: To overcome the limitation of traditional energy structure evaluation methods of emphasizing in-
dices while underestimating evaluation method, this paper puts forward an entropy-set pair analysis method
from the 3E (energy-economy-environment) systematic perspective. The paper firstly sets up an evaluation
index system of energy structure reasonable degree based on the DPSIR model; then it gives the evaluation and
empirical analysis through the entropy-set pair analysis method; and thirdly evaluates the reasonable degree
of energy in China over 30 years time period. The result shows that the entropy-set pair evaluation method
could fit well the variation trend of the reasonable degree of Chinese energy structure; the reasonable degree of
Chinese energy structure could be improved from three aspects: the energy, the economy and the environment.
It is suggested that the government should increase the investment, strictly control the energy price and simulta-
neously implement the low-carbon economic policy to protect environment, thus guaranteeing the sustainable

and synchronous development between the economy, energy and the environmental system.
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Fig. 1 Relationship of energy structure in a 3E system
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Fig. 2 Screening logic of energy structure measure index
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Table 1 Initial index of measure of energy structure
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Table 2 Entropy weight of each index
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0.0000 0.0000 0.0000 1.0000

fizor0 = |1.0000 0.0000 0.0000 0.0000] . (13)

0.0000 0.9305 0.0695 0.0000

0.0000 0.0000 0.0000 1.0000

0.0000 0.6658 0.3342 0.0000

0.9567 0.0433 0.0000 0.0000

0.0000 0.0000 0.0000 1.0000

1.0000 0.0000 0.0000 0.000 0

0.0000 0.0000 0.9210 0.0790

1.0000 0.0000 0.0000 0.000 0

1.0000 0.0000 0.0000 0.000 0

1.0000 0.0000 0.0000 0.0000]

F ALY A 8 R IUE S T A R AL r, PR 22 R4 C, UURARHEREL MR
B RERR, (AATE REBUEA s &5, 1X Bk HIRE A 0.5, B
v =[1,i1,i2,5]" =[1,0.5,0.5,—1]". (14)
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DLFR [ REJR 45 0 & B RS VR ST 2, B B G it aE L ERIR G E LS b B T &5
Y SR 1985 FE~2014 SE3LTT 30 A SCERE. i :0(12) T B REVR S M & B SR AP I S 2, AR
HI%& 2000 F£~2014 F5FabRF- F-IGEA R H AR I TR 5, e xR 4 ST o #r sl Fit AT
IR

IRIE R 5 FrfF s 8, 1FE TR E REVR &5 0 & B A a3 B LT 1 3, B AR 4R B 9 3R GRIR 45 4 5 RS K
JEFaIHLL, HAR TS AR FRINRIR S5 1 & B 73 2 R,

iR 5 5K 3, TLRH LR 458: 2000 4 DK, FRIE fe R 45 14 & 2L E B T4 21, JLEL 2008 4% 2014
E, RERGIRG MY NG, (HIE B AR A B F A A — 2 LTS AL X305 M FEA R E, 20
T 22 /T B B sh K, 20 4D f5 R 2002 H:~2006 455 2009 H:~2011 4F 2 IUR 34, HABE G 35 2B
B ETRIRAS. B XS/ A E 1992 G m i PEE fa 1 FLAE B, TR E SUE TS S5 KR E I BT, BB T
JiR A 2R W 1) B WAL T T 3, AN R R B B8 = P VB A0 e, BRI T SR BE I IR T REVRSE M AN & BE
. 2002 4F-~2006 48], FE AT Tl Ak A A, 1X — B Bk B 250 R R bk, X REJR 75 SR AREBOK, 11 24 4
S LR A5 KB SRR Z 8 7 & vh 98 H 28 W 5. 2005 4EFFUR, BUR T 46 5540 REJR 45 74 ) /&,
RETR £5 F & P I SC PR J5 THI a3 AR VRSE M & PR AR KRR E B S RETR A% « RER (L 75 T 25 U 10 22
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PG Ry ALy S A

0.8
06
04 ‘/*'/-‘-‘
0.2
‘:_s(
\‘}‘:?' 0
i & FF PP PSS IS S E PP
-0.2 -
-0.4
-0.6
-0.8
o
3 HERREHSIEEBEE
Fig. 3 Trend chart of the sanity degree of energy structure in China
5 1985 ££~2014 ERIEIF-B-K BRE
Table 5 Each index with identical discrepancy contrary connection degree from 1985 to 2014
a b1 by c kR E SN b S
1985 0.163 6 0.049 8 0.031 4 0.7552 —0.5510 ANEH
1986 0.2192 0.068 2 0.000 0 0.7126 —0.4592 NEH
1987 0.160 8 0.124 6 0.003 3 0.7113 —0.486 5 A
1988 0.1526 0.066 4 0.065 3 0.667 2 —0.448 7 AEH
1989 0.1950 0.050 5 0.036 0 0.718 5 —0.4803 TER
1990 02134 0.020 4 0.057 1 0.709 2 —0.457 1 AEH
1991 0.2314 0.044 1 0.051 6 0.6729 —0.3937 N
1992 0.223 1 0.100 1 0.053 1 0.656 6 —0.356 9 TG
1993 0.176 9 0.085 7 0.0532 0.684 1 —0.4378 AEH
1994 0.1120 0.1256 0.097 4 0.665 0 —0.4415 e
1995 0.096 0 0.108 8 0.194 8 0.600 3 —0.3524 T
1996 0.106 4 0.167 4 0.170 6 0.555 6 —0.2802 ANEH
1997 0.088 2 0.2282 0.1919 0.4917 —0.193 4 AR
1998 0.088 4 0.2211 0.196 8 0.493 7 —0.196 3 e
1999 0.123 6 0.199 4 0.2052 04717 —0.1458 AR
2000 0.1153 0.274 8 0.242 0 0.368 0 0.005 7 L&
2001 0.2190 0.236 0 0.179 1 0.365 9 0.060 6 this A3
2002 0.2313 0.1732 0.228 2 0.367 3 0.064 8 Easd st
2003 0.217 5 0.1393 0.269 5 0.3737 0.048 1 LA
2004 0.2579 0.164 6 0.164 3 04132 0.009 2 [ destl
2005 0.2719 0.164 4 0.180 8 0.3829 0.061 6 thi A2
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= 5(8)
Table 5(Continue)
a by bo c R BT )
2006 0.2797 0.173 1 0.196 9 0.318 3 0.146 4 thi A3
2007 02797 0.228 2 0.198 6 0.293 5 0.199 6 thi A
2008 0.308 1 0.250 5 0.170 3 0.2711 0.247 4 e
2009 0.391 6 0.228 0 0.153 8 0.226 6 0.3559 i
2010 04377 0.196 6 0.1135 0.2522 0.3405 st
2011 0.500 2 0.160 4 0.0520 0.287 3 0.3191 Fagii
2012 0.662 3 0.040 0 0.010 4 0.287 3 0.400 1 st
2013 0.680 5 0.0213 0.010 8 0.287 3 0.409 3 il
2014 0.680 5 0.021 1 0.0111 0.287 3 0.409 3 i

AT AN FIR AR A R/ AT LS BEZ AR B AE SR iR 2 P K 2R, VP i 3 0 B 3R sE IR 45 e At
J7 T, N RSN 3 A B2 8, BURE . LB 1 D ([ 7€ B B 8D 5 Dy (N33 GDP)FRbr NANF, Ik
WAL, kSR LB, IR E 2 5 R T A8 LTSGR S IR0 JR IR A Py (LR HEUE &) N E
MR A, AT REA ) I AR Tl BRSO HE TR, I X PR I s 0, MTTD BEAR A 58 22 e 0 R [l 25 | REIR R 2 1Y)
R s IR 2 T L E B e S5 (REVRAN )~ Se (NI BRHFBURD) S (T K HEIBURD) B S (RRM B i
)8 i R, R REVRAN A PR FE AR E AT, 3R AR MR o R T AR, B ML R K HET, BRAT IRBR 435 Aszmi A
AT LI AR e Ty (Rl ) AT T (I H 11 52 5 VA0 A T, SBILOH Wi 7 DR 3R 8 I ) S it Wi 2[R 3R 2
7 S R (L if V5 BB 80 Ro((LAV /K HEBOE R Z) M Ry (H RS XHIAR & HO)IX =AMERFR
JT B R EALRE L. £k L PR, AT CAG H, R H L5 R AL TAT B 2 R, FE B 4k 4k
SE IR B 22 5% LA A B OR 7 BUSR DA S DL ] e R 45 4 & B S RE 35 (K R A% 30, R K & e ek K PR g
AXBE S T FEAE T Vi REVE, SEBLREIR A5/ IR AL.

6 ZRIE

AR SCLAREVRE R BT TUXS B, £ 3B RGL LA 1 45 & REVR 2544 & B IR, 1288 3E Rt ifia1Tid
T2, 3 HT BEVR 454 G BLRE M BE (52 R 3%, 51O\ DPSIR BLAL, 43 il AN 5 AN4ERE 534t 3E RGP I 1T i 2
K325 AL RE M [A] 7, Wk E S 4% RE R 45 F4) 5 2R L PP AN 4 b A R (10 BEAR A HE AN . TR IR @ AL -DELPHI™ 3%
XERIAEVE TR AR BEAT TR 1L I IRAE, e VE 5 52 BT IRGE &, BH M SRS (a7 200 i R I PR o U R B, B
& Gt REVR S5 AL & BE LR A B AR FI W B AR ARla 35 TF O 77 i, BLARXS 70 BT Bk R LA 9 PR A ife, 51 2R
X3 AT PP A AT R Y 5 A 5 B EAT VR A, SIEIE > M 3R 1985 SE~2014 SEHIHUE, SINGEXT A BER X
X 30 FREIREE A G B AT TR 5 0 AT, U ARORBEIR G DAL RCR VR 3R LB R 1K 4.
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