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Research on the Assessment of Cities’ Energy Conservation and Emission Reduction in Jiangsu Province Based on Grey Fixed Weight
Cluster
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Abstract

its energy conservation and emission reduction. By employing the analysis model of grey fixed weight cluster and quantifying the condition of ener-

(School of Economics and Management, Nanjing University of Information Science & Technology, Nanjing, Jiangsu 210044 )
In recent years, along with environmental and energy issues becoming increasingly serious, Jiangsu Province has vigorously promoted

gy conservation and emission reduction, this paper carries on the performance assessment of energy conversation and emission reduction of all the
cities in Jiangsu Province in 2010. The result shows that notable achievements have been made by Nanjing, Changzhou, Wuxi, Suzhou, Taizhou,
Xuzhou and Huaian, while Zhenjiang, Yangzhou and Nantong do a fairly good job, and at the bottom of the list are Suqian, Yancheng and Li-
anyungang. With the combination of each indicator, this paper also analyzes the causes of the results, and puts forward some relevant measures

for the improvement of each city’s energy conversation and emission reduction work.

Key words Energy conversation and emission reduction; Jiangsu Province; Grey fixed weight clustering; Appraisal

21 LR ok, 3 43 R W A& 2, 2012 45 (1% [ P A 7= A
A RS 519 322 {270, #% AT LA 3158, e AR K 7. 8%
YR A E 2T B — K SRR, TR b IX A 7= S E M 2000 4F
[ 8 553. 69 {Z A 3] 2012 4R 11 54 058.2 {270, AR K
24 16.69% , Hirf,2010 4E 2011 4E 1 2012 4E () GDP i &
433 o [Fl4F-4 E 1Y) 10.32% \10.39% F110. 41% o SR, 16 &
JRZEGE Y[R B, VTR 48 W I T — FR 50 0 21 5% [m] &, 431) 4
2012 AEEUTHA AR IR FHZK V5 G2 [n) 8, 2011 41 193 2 s B i
RHA PR FIY SO, HEROR B2 bR 1 DL K pg 5 Z2 4Rl
A R R AR R4S, 4 (UL IR SR %) o,
2012 4E4 48 W K HEBUE B = ik 58. 84 421,80, HERUE &
1k 99.2 J7 v, Tk B ) 7= A i i i 10 189.4 T 1, iX
SLER RN EICE 2R B, VTR 48 PRBE ) A8 A JE BE, T R HE =
KEE, M, T E N A28 A BB BUR 2458 A
AT —— VLI 25 T BRI AT LA Ty
REWHER A TR 8T o 390 TRk K R S B
IR COE AR ISR TN 9T, XA — S R T L
F WA R RERHATM AR N
1 TR HAREIR
L1 EssRgtE B, BEir L OA T2 T e
Jr T ST SR . Worrell BF5E T BURF K HAHEA T B AH SC BUR
TETTREDCHER AT B ' . Mohsen SR JH Ifi AR B (57 AR il ifd

ESTE BRAXAAFLESL(TITIG6,71271226) ; 2 F HRALiLE
g FE 4 (09YJC630129)

(1993 = ), B TR EMA, KA A, FL . kGRS
ik, wBRAEE, A I, R FRE RAARE L
R,

K HE 2014-01-10

EE BT

BRI UET T 11 A7 T 1 i A S e U 2%
5 NI N A B2 MR R 25 BRI Ah B —
oz T [T RIS EAT T HM . 4640, Robert 7ERT A B4
SERK_E AR VR T ARG 2 R sh S ety kvl g
TRFRIAT T AT 5T 5 Harun 2535 F 387 50 RE U5 0 2%
B (GAEDM) 50 T+ FHAR e 20 51 50 45 P4 4 B R #E
o,

1.2 ENHRHERE  FREEE AL A FZIAR
FZHOBFFE , A 322 2 IS0 R 2 7 3 SR A E A L 0
TIPS 7 TR RETT o S0 R 27 TAT , — B2 3% o A BE S0 7 RiE
WECHERT AR HEAT T 40T, B QbR A R 25 7E X Kaya 18 25
AHEATUAL B SER 1, A T AL PR 28, 36 B B 2 i 3
BRHERC A R ARG 00 o 7k BOR 7 T, A 2 4R
T OB BB, A 2735 I B i B A T
TOMT 0, B LT COE BERI A BF 9T T e A RE IR
RO, 48 B A 00 Tl S =
WO B FUAR X 3k [ 4 BN HE R MEAT T M RS, X i
SEBOR AT TOFFE, F 4 0 T sleb g7 5 by o A 1o
SEAC AT S B, IR B e el REL i 1o 1 R R4 4 o S B
REHE (4 2 s R R, 07 S AR, 53 A AR B 455
e e FE 7 A 28 48 K B 95 0 S B0 R Ul e Fr) S g
BEAT TORE™ o SEMOTTA AR 22 DA R 545 bR ik R
FR L B SEUE ST A T AT T BFST, 40, 03554 45 5
S i TR v B A K G2 P 3% R RE IR HE 4T
AT ER, T 4% 5 v R B0 ) AR O ke
TR 5T , — S ) A 260 % S ) 7 T £ R U B A 7
TR, 5114, 2 Rl IS B L 4y T [ 1992 ~
1993 AF A BEIRIEAT T F0I " 5 0] FEL e 25 5 oy e i 5 7=
T SRR (S GM(1, 1) BB R RS Y 2245 44 1 55 SR T e 2



1504

B HOR A AY

2014 £

FYEERS IR T 04 RE VR T 2% B AN 25 A E AT T AL AN
T
1.3 HZEEMRHEE N LRI T UE S, BN h
T RBIRHE IR IE AR AW o8 35 R R S, 9] N BUR 43 Bt
D5 T, F AT RE A 16 R Y SCFRGA SE R L, i AR5 BT
B 7 R B EAT 43 BT V3R 5 2 0 BE s HE T90I0 75 1T, 38 5 2l
PETIIN 532 , 2 2 AT 5 A T 4T BR B % AN W AR A, 130Ky
TEARSREE T35 B SCER I T Al DA 28 1) £ 8 o % il 2
AR HEBOR . A, W B SCEk R eT AR H
A O REIHE BTN I AR A, T BAA S 5 —
Hb X B F IR T
2 REISIERERNNE
2.1 HEREME™ A OCIIINE K X T BN HE R I R T
WriabrEE 2, BR bR AR — MK BOR JE A AL 1E
ST FH TR BR R SO RN HL R [R1H8 b (R AR (B AR 5L
i RIRIKIIEIY , HCE & R R e BUR s, He
HABBAT Q4 H j 16505 b RS (- ) (=
1,2, 0 msk =12, .. s) s ORI HIEE 01 2 5155
BRI ) (j=1,2,... ,m) ; ORIBOMIEH 1 AL RS
FCG=12, msk =12, ,5)  BER n (j=1,2,...,
m) LIRS i T HRhniRE A x, (j=1,2,... ,m) JRHK
O ERERE RN o :éﬁ(xij) cmsi=1,2, k=12,
w5 @ max ol | =0t URRXTR BT HRKE R
2.2 IEWRERBME RO RBEHETAN R R EEELE
B B AT R E Y A JEO), FE P AR R AR A A B
TS AR A TRG | 7 28 Hh A 1 [ ef s 2 B S il S B s
Bl Tk REURHE A 1 5 B I = K A SRR, B RE VR

THFE IS Y HEBORS Yeia Bl ol TR 1 T A A 5 L 22
oy IR ICT AU TEFE RIS YeyA T T (W AR AR b, KI5
PWIHEBONSE o INEARZ TR M 45 AT, XA AT
17, BE5ARL
2.2.1 RRUEISFE . BT OLAE AR ) SEEE R
rh LA T AT T R, A T e T AR S AL
PRI NS 255 0X B H R AR bk I W RE IR TH FE 1%
o MR RBIRIHAFE T I = KA Z — , BT i THFEAH L AE
— AR AT AR e BB VR A AR TS AR B, T LA, R %A
PR AR B — e iR
2.2.2 HYSAREITE, TSR R R K B Y
TR = AN X B4 Tl SO, el il Tolk &k HE
s pR TR K IR AR R Tl A2 2B Tolk AR
CRGFIRIRANS = g G R S ER e, BT i5 3
AR F RS SO, T H 4 K R0 Tl r=A: 0, BT
Al SO, Z S n] LS e A RTa BEAR BE 5 Tl AR
T K TS e i e R R A BT DL Tk R K HE G bR A T
Ml K IEFR AT LA W B2 7K 36 BN 100 5 1 28 A5 g AR
IR A0SR U5 T Talk, R, 28385k FH Tl B 2 25 it
R A 2545 1) FH 280K S e T 12 i R L . e
J& BB AR T =R SR A (R S A IR B
SRR SRS B
3 SHESHR

R FC (4 ] A5 RAIF 5 1) 75 B2 i 9 i B T (VL5
BYHESE)2010 AEVLIHR A3l T A OCREIRIHAE R “ =& IR
PR OL R B AT K A8 3 BT, I PPAR VL 7548 45 b X 2010
AR REDSHE R, BRI IR 1 TR

R1 2010 SFTHEEH T AR HES IR AR

W%/  TiiaE  TSO, % ;ﬂkﬁjkﬁt I%kﬁiﬂj TR Tl SR
JF o b B AT HERGHRAR PR I73T BELE4 A =
o fz.t % /) % Jit R /) % izt
1 5Py 242.66 60. 66 32 164 95.2 300.90 88.8 21.04
2 FHYT 131.81 17.44 8 065 98.5 141.70 92.9 6.56
3 HN 231.82 5.97 37 708 100.0 135.90 94.9 46.42
4 T4 455.00 18.72 35 584 99.3 350.70 97.1 16.18
5 BivAil 855.25 17.94 63 739 99.5 390. 50 98.7 63.93
6 M 109.96 14.15 8 908 98.3 9.09 97.4 2.67
7 ZEM 138.94 5.92 15 087 97.4 7.28 99.8 5.46
8 [Eapiiil 187.84 14. 60 15 606 99.4 163. 60 98.2 8.77
9 M 191.90 25.12 9 031 99.0 564.00 100.0 6.98
10 plineeg 81.75 6.13 10 484 100.0 144.50 99.7 6.21
11 fEiT 48.81 1.65 5 694 94.7 11.91 100.0 3.71
12 ok 111.86 2.33 12 066 92.6 48.93 93.0 29.45
13 TR 53.99 2.67 3473 98.1 75.26 91.9 1.00
S— 4, W PR R AR A R R IRIEIEAE T (j=1,2,3,4,5,6,7;k=1,2 3) 50 BCk /1 [ -, - ,45,110],
B2 RN SR B — B B2 BB RS 1 RSk A118,24, -, - 1,£[25200,32600, -, - ],/ (99,100, —,
2 K23, MRHL KB — PN TR PR =2 2N -1./1[240,320, -, - 1,/ (94,97, -, - ],/ (20,65, —,

B TN — B SR =R A I B b =1,k =2 il
k=3, F 5 AERRIOEE k 2EAAGRES () ()

- 1.,41100,115, - ,130],/:[ 6,12, — ,187,/.[ 10400, 17800,
- ,25200],/:[98,98.5, —,99],£ 180,160, —,240],/5[ 88,



I IE R TRE TR LI H A LTSRN 1505

42 K58

91, -,94],/[16,19, - ,227,£[ 130,860, -, - 1 .AA[ -, -,
3’6]’f§[ T = 76700910400]’]“;[ o = 790,99}7.}%[ T T
40,80] ,fg[ _,_,86'5588],f§[ _7_71,16]()

S SR R M R e 45 A Tl I A i
Tolk SO, KBkt Tolk /K HEBGR bR i Tll g K HE A
Frog Tl KA Bt Tl BRI 2565 IR =R 45
AR S P E A A E N 7, =0.2,m, =0. 1,7, =0.2,
7 =0.1,m5=0.1,m, =0. 1,7, =0.2,

B IR RISERR LR, ol A i(i=1,2,

<L IB)ANIRTEE R(k=1,2,3) KRERCRLE R I 00 N
9IRS R RE R I 1ol = 5/ (v) - 77 =12,
3,,13,k=1,2,3,4,5,6,7, 0[50, = [0,,0,,0,] =
[0.370 2,0.053 3,0.057 7] ,0, = [oy,05,05] =[0.000 0,
0.2691,0.068 91,0, = [o},05,0%] =[0.260 0,0.069 9,
0.0159],0, =[0},0%,0,] =[0.4540,0.000 0,0.044 5] , o
=[ot,00,00] =[0.450 0,0.002 0,0.099 3] ,0, = [ 0¢, 0,
o.]=[0.450 0,0.002 0,0.09 31,0, =[o),0.,00] =
[0.200 0,0.063 3,0. 124 3] ,04 = [ 04,04 ,00] =[0.240 0,
0.2792,0.007 91,0, = [0y, 05,05 ] =[0.500 0,0. 000 0,
0.04557 0, =0 ,00,00 ] =[0.3435,0.086 1,0.000 0],
oy=lo, 0,0 ] =[0.294 1,0.000 0,0. 447 81,5, =
(o), 00,00, ] =[0.0000,0.168 2,0.348 8] 0, = [0}y, 05,
oy, 1 =[0.0862,0.160 0,0.321 97,

SN FIBSRRI KA . B max (o) =07 7]
ﬁ%;gfaé(af) =g, =0.370 2,2533(05) =g =0. 269 1, max
(o%) =01 =0.260 0,2&){3(0’&) =g, =0.454 O,g}g(a’;) =0,
=0. 450 O,g}g(aé) =g, =0. 254 7,522(3(0’“ =0, =
0.200 0,112%(0'@ =gy =0.279 2,2%(03) =gy =0.500 0,

max (o) = o) = 0. 343 S,IIEAaé(afl) =g, =0.447 8, max

(oh) =0, =0.348 8,2?;(0'?3) =0, =0.370 2,8 TR
[LIBR A :1,3,4,5,7,9,10; )8 T HRE[2 X R A :2,6,
8; )@ T KA [3 XTG4 :11,12,13, PRI, 76 2012 AR ATLTN
A REHE TAES B N TEE IR RN N
) G, LU B M i A — e, T A AT R L
U I R XS 22 o

FH SRS R AT R, 1 AU HE A (4 30 T A R e
M T8 IR ZE AR ATEZE . AR 1 R Re S 3,
R AL P AT R T 13 NI g Rl SO, JeBRE
JEE R IAE] 32 164 42 ¢, HLHAA FRFS AR A BUE YY)
R 5 A R — i, T AR = A B B, Hoh
Tl K HEBGA R R Ak 3 100% 5 JC85 1 FH L AR XK,
Tl SO, FBREAIX R B HADIR IR bR AR S T2 1Y
HIAL 5 70 M 08 FH H 1 4 S e 1, (A KO- R 2
BEATH, Forb, Tl K HEGR bR i A =087 258 R ™
a P EAR R A B R Y, 4 A B 63 739 44 1 F63.93147¢,
Tl LR AR HERIHE 7, 0 390.5 77 t; Z8 M i ]

R R, B IA B AR B AR AN R KK (HEE A R
FIRERENE UK , BRI B B0 AT AT F 41 5 M A el
FITHHE R — R, SRR BRI DU, o, Tl A2 2Bk i
FTAY AR M2 & RSB R 2 B 14, 4390 o 564 7
t 1 100% ;e 0 T L A/ IR FIAR DL AAR AT, Tolk /K HE
HRARAR A 100% o FH UL AT UL 330 26 35 17 22 Jir A g O SH4e
LF AT REISHE AL, B2 T HIR S B A ek . 48R,
TEA i B S Je 3k SEI T AT L 4k 22 8%, 22 07 T A T8
BT REIHE

5 REICHE RS — M 3k T A B A M AR R, X3
AW AT e L S AR BRI OO, #E T2 B
7, RS A — . (HFG B4R A, 76 SGTA HLS
DA ERFE R 33X 3 AN A B T AN HR 2 g, A
T, AR 2%, B 255, B, 3X 3 AT Tl SO, 25k
TR AL T A A5 K S SELTT 37 M R 8 AL R I KGR bR
RERSE T RB T, 53 B3k F) 98.5% 98. 3% F1199. 4% ;37 MM
TR 38 4 Tl AR B 25 G R R L s, 3 i 97 4%
F198. 2% ; SR, AL 47 M R P 308 1) =02 2555 R FH 7= b
FEAEAR 3 R I, 239K 6. 56 42762, 67 ¢/ 8. 77 427G,
X5 Wi E 46. 42 fCTTAHZE T 75 40, M i Tl
T2 B AR, I 9. 09 T5 t, 5 8 i B AH 2% 554.91 T3
to PRI, 33K 3 i DX AR A B 1) T B IRCHE Rk, T LASE
TEEEA AN B 45 vk el i AR e CHE O ik, DL Y RE U HE
T

5 BEURRCHE B S AR X A 25 I IR T A A AT R IRRNE &
oo X 3 AN H R A B 3 A, I B VR T
FERGOLIE AR R 2E . SR, X LU T 1) R 2807 FRAE A
%, BB AN ZE IR, BARRTE 15 1T 09 Tl [ R %
YL RIS EARIEE] T 100% {H Tk SO, 55 i g e 4
BEARN), RA71.65 J7 v, S HZE T 59.01 5 v, = JE”
ZEA R S EAR A 3. 71 4278, b T iR Ja 55 —Ar, HoAth
FE AR K 22 I 5 FR 3 04 Tl 7K HE s b 2 2 4 4 B Ik
(4,8 92.6% , Tl SO, FeB i A 445 AL, 1A 2.33
T3t HABAE R AR HEAE TR 7K 3% = s 09 Tl 7K HEGA
FRBLETT DL, Gesis 3] 98. 1% B Tk E K HEs b 2
H =R 256 R SO (E R 28 AR, 5050 3 473
{2t A1 4270, S s M 22 60 266 {2 t F162. 93 {47T,
HAbFEAR AR XA, PRI, S8 FB0IR, 53X 3 ANk T R 3%
B2 F ISR RERHESR JEE , 2 & R A A R A PR R I
I 2 BSOS B AR SR AR R 5 A B, DT S5
REVHHER DL
4 N

IR A0 7 BOR PN AR | PFAN 1 B XV
4% M T RE DR HE N B0 PR AT B ST, WR ST A4S R R W, O
201045 1) AT REIRHE IR B0 AT, (45 Hiy IX 22 ] 77 7 22
St Horb U5 R X R DRCHE S A DL BCAT, 5 v Hl X A
— P, TR AL A3 b DX AT R R, A AR R ) g s ] o DA

(T35 1507 W)



42 K54

X EF Braie ] REFRIEE R AUB R B AT 1507

FRA I RENAIHREE , mg/m’ ;A h iRV IR OB 5
Ay il R EIOLEE s B, RV, R N S
FORE T I RAAR, L;0. 76 2 NO, (") #6420 NO, ™ ()
LSS 8

2

142 KAOPEBT. 20M L ATEIIE C =
0

N

s € A AP EUL SRR (R, mg/m” sm A5G FE
A AL B, s V, WASHERFEARL L,
1.4.3 TSP RARHT Y ZS U IR KR AE S 0 RE il 2 I B
TR JEIR R E N AR, A &, P24 h
Je FRIEIE R, 1 h R AR, B E R, %R AR
A TFORLIORE - TSP(mg/m”) = (m —m, ) x 1 000/ Vr,
A em PR IR B g5 my N2 AU B A, g5 V,
HH N B HORAS T RAEIAR R m’
2 HBRES

X MRATAAE ) NOx \CL™ TSP 23 5l AT KA, 360 4
AFER TR LRI 20 TR, 8 55 AL T2 B A bl Y
(9 NOx \C1™ TSP BEAT 1 oRAEAE X HE R I 7 d f
SEEE, PRI 2,

#2 BT 5RKER NOx.Cl™ TSP EL R mg/m’
PRI NOx ¥efE  Cl™ % TSP #e
ALRE) &R 1 0.011 4.572 5.909
TR AR 2 0.013 5.556 5.308
AR A A 1 0.012 11.235 6.633
ARIET A %7 2 0.013 16.161 5.267
i 0.012 4 1.183 9 0.273 5

Z: MR 25 ST AR, B 4% 2805 Y W i ok B PR
Tl DX T 2, AT B R A b, S T
BRER 0. 18 mg/m”, FEAMII ) —2hR1fEH 0. 10 mg/m’,
WUk ) —25hRiE A 0.30 mg/m’

IR 2 WAL ARNET 2R T 15 R A S ke 2
R T AR (0. 18 mg/m’) | ALIET GBS Tk
BEE G T IRhR U Y 52 £, ABIIET A A A DXk
AEFWRER T AT T ke, it &
TR A XA A B VR R S AR MR B 1Y 76 £

PRNET 2R 1T DX I 4 e R A S 2Rk R E 1 28
o AR T R A T R M 7.1 £%,
GRS RN T AR T G Uk o ARIE ) UKL i
SRR — ZhR VR (0. 30 mg/m’) 1 19.3 fif, KW
e A R R 04— SRR R B 38N TR
ORIV . ARIET R R B A i A e i
T HRUEVRBE , SRR AV A AR i —
FbrmEr B, KA P AR B RIS T rh AR vk
ERZ,
3 #Hig

(1) XAl N A 5 G e BE AT 1 00 5 A0 A, 285
BB, KRAE T FHHE K 1,183 9 mg/m’ s KA AL
Wy - e o 0. 012 4 mg/m’ |, K TSP (1P $ 96 ¥
0.273 5 mg/m3 o

(2) ARSI 25 5 P R, 2 BRGSOt it e, I
RS IR U B AN I Th R T A AR 1
FIEL T 5 B e e G T b e Y 52 4% 5 AR e T
ORI i J UL A 1) — R v HE 11 19. 3 A FRHE T
SRR A B o RR A bR B, T A
SR T RBUL T A B R ™ o, AL TR P AR A
TELE A B o IR SR SR SR BUARST .

(3) TR ML T2 Befr AL T IX, R FAA ARV 246 T
I AR A P SRS T R e, LB SR T
A BT R B R TR
S 30k

(1] AEEC Am TR B SEE M. et A3 Tl i, 2001 :4
- 10.
(2] iz, Tl , 22040, 55 BARENSRIOIS ISP M] . dbat b3 T
I, 1997 :20 —24.
(3] . B CFAs 5 M. dbat A Tl i, 1988:4 -6,
76 -79.
(4] HEHIRE, $FHEDT, B8R, 304 BLIRIACREEIIERRIE S0 TR A
IEERERORFT[J]. E758%, 2009,26(7) : 5 -10.
[5] DB FPEAREHTE T K. dbat a4 Tk, 1992189 -
209.
[6] Zesh. FEitdidE T K. dbnt A TAlb ik, 1985 :19 —29.
[7] st SEMEGAEI M. 1. FIERAR R, 1985 :31
-33.

(L35 1505 W)

AR, 18 X RS R T2 B D 2 45 b TR B

T AE S A MR YR PEEOR 22 BE 38 R, IR 72+

SR, VLI 25 HUOT 1Y RERCHE T A A — A>3 00 H W %02

HORBIBIET , 3% ALHG 2E 7= H AR QT 36 BH A BUH % 24

J7 i

SE

[1] WORRELL ERNST. Policy scenarios for energy efficiency improvement in
industry[J ]. Energy Policy,2001,29(14) :1223 - 1241.

[2] MOHSEN MCHRARA. Energy consumption and economic groth:The case
of oil exporting countries[ J ]. Energy Policy,2007,35(3) :2939 —2945.

[3] PINDYCK R S. Gains to producers from the certelization of exhaustible re-

sources| J ]. Review of Economics and Statistics,1978(5) ;238 —251.
[4] HARUN K O,HALIM C,OLCAY E C,et al. Electricity estimation using

genetic algorithm approach:a case study of Turkey[J]. Energy,2005,30
(7) :1003 - 1012.
[5] AP, XU A A BAIRRHER - SEnRPR AR s [ 1]
Z555HIT3T,2010(8 ) 166 —78.
[6] BEtlt. 5T COE MR EREFENRECR T T ]. SeitF57,2009,
26(7):3 -13.
(7] R4 PUSR. T TRERHRBCR SR AER S S O [T ] B 4e5¥, 2010
(7):110 - 115.
(8] ks, kT, XU . 8L SRR N By El Bl L b s s
[J]. &5A5Y,2010(1) :58 - 71.
(9] AP, PMEIE. Al /E A IR E AT AR T So iR B ix
[J]. £555F5¢,2011 (1) :64 - 76.
[10] 253 LT HE, 2l , 5. T 1T REHERY A A PN 5 12
[J]. BRI5{R47,2009(6) -8 — 10.
[11] ZE[EDR. 1992 - 1993 FFFEREIEEIL . F,1992(1) :22 -25.
[12] 1B S, 7, 5. K ARG M M. JUsT: Rl
L, 2010108 — 145,



