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Abstract: Cyclic economy is a necessary choice both in building harmonious communities and in obtaining sustainable
development for mining areas. And a starting basis to evaluate circular economy is to constitute a comprehensive evaluation
system of indexes. According to four basic principles, a comprehensive evaluation system of cyclic economy indexes is
constructed for Xishan Coal Corporation, which consists of firstly, three theoretical layers, objective, criteria, and indexes,
and then twenty five specific indexes in three systems, management, environment and economy. Finally, an evaluation

model for circular economy is proposed for Xishan Coal Corporation.
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Fig. 1

H#5)Z Objective; #EN]JZ Criteria; $5%5)Z IndexesX Development
Levels of Cyclic Economy; X; Levels of Economic Development; X,

The index systems of circular economy

Situation of Social Progress; X; Situation of Resources Utilization; X,
Situation of Environment Protection;X,;; Total Sales Revenue of Corp.
(100 million ¥ ) ;X,, Average Income of Corp. per person (10
thousand ¥ ) ;X,; Total Taxes of Corp. (100 million ¥ ) ;X,, Average
of Corp. per person (10 thousand ¥ ); X,; Education Levels:
Percentage of Technical Secondary School graduates and Higher in Staff
(%) ;X,, Percentage of Central Heating in Mining Area (% ) ;X,;
Percentage of Diagnostic Pneumoconiosis (% ) ;X,, Death Rate per
million ton Coal; X,5 Rate of Scientific and Technical Contribution
(% ) ;X5 Rate of Coal Recovery in Mining Area (% ) ; X3, Washing
Rate of Raw Coal (%) ; X;; Comprehensive Energy Consumption
against Output ( ton Standard Coal / 10000 ¥ ); X5, Water
Consumption against Output ( m*>/10000 ¥ ); X;5 Ratio of Water
Reutilization in Mines (% ) ;X;¢ Ratio of Drainage Coal Gas Utilization
in Mines (% ) ; X3; Ratio of Coal Gas Utilization from Coke Ovens
(% ) ;X35 Ratio of Coal Gangue Utilization( % ) ;X;, Ratio of Coal Ash
Utilization( % ) ; X4; Green Ratio of Mine Areas(% ) ;X4 Output of
SO, against Output(ton/ 10 thousand ¥ ) ;X,; Output of Coal Ash&
Bug Dust against Output(ton/ 10 thousand ¥ ) ;X,, Standard Fly Ash
Release Ratio of Coal Areas Ovens( % ) ;X,s Standard Industrial Waste
Water Drainage Ratio of Coal Areas (% ); Xy Backfilling and
Rehabilitation Ratio of sunk areas(% ) ; X,; Percentage of Investment
in Environment Protection against the Output of Corp. (% )
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FIWrHERE X ~ X, iR 1 iR, — B+ s N :CR =0.05 <0. 1,
R EREHE T HWERERIREZ G, TTESE 4 NHENXT BARAE KB = (0. 132,0. 501,
0.271,0.097) . —EHEFEAR A :CR =0.04 <0. 1, B AW FE 2 CHE P 45 SR 16 R —BOHEAS I8, Ui iR 4 i

WRALE AT A . TR B AHEHn 2 RPN AR R E, AR DL ANk 2,38 3, 4 TSk 5 PR

®1 BREFTENERAENEETRBEEHEERE

Table 1 Evaluation and judgment matrix in criterion level of circular

economy systems

R2 BEREFTINERETETRBEHGERE(D)

Table 2 Evaluation and judgment matrix in index level of circular

economy systems( total )

X X, X, X3 X, X X X X3 X4
X, 1 4 3 12 X 2 1/4 2
X, 1/4 1 12 1/5 Xz 172 1 1/5 3
X 1/3 2 1 12 Xis 5 ! 4
Xy 12 1/3 1/4 1
X, 2 5 2 1
CR=0.07 <0.1
*3 MHREFENERIEFREETRKBEFMERE(41)
Table 3 Evaluation and judgment matrix in index level of circular economy systems(level 1)
X, X Xn X X Xos X6 Xy X X
Xy 1 3 2 2 2 1 1/3 2 1
Xy 1/3 1 172 172 172 1/3 1/5 1 1
Xy 12 2 1 2 2 12 1/4 2 12
Xy 172 2 172 1 1 173 1/4 2 2
Xys 172 2 172 1 1 1/4 1/5 2 2
Xy 1 3 2 3 4 1 172 4 3
Xy 3 5 4 4 5 2 1 3 5
Xog 172 1 172 172 172 1/4 1/3 1 2
Xy 1 1 2 172 172 173 1/5 172 1
F4 BHREFENERIEREETRKBEFIMERE(4)2)
Table 4 Evaluation and judgment matrix in index level of circular economy systems(level 2)
X3 X3 X3 X33 en Xas X X
Xi 1 2 1/4 172 172 1/4 1/3
X5 172 1 1/3 172 172 1/4 1/3
X33 4 3 1 3 2 172 2
X3y 2 2 1/3 1 2 1/3 2
X5 2 2 172 172 1 1/3 172
X6 4 4 2 3 3 1 3
X3 3 3 172 172 2 1/3 1
CR=0.04<0.1

H AR BRI E (X, Xy, o0, X, ) XHE R (X,
< X)) BB FE PR AR AN F < 25 N EFRXT & B #EN
HIAE H . W, = (0. 187,0. 143,0. 588,0. 081) ; W, =
(0.124,0. 047,0. 089, 0. 076, 0. 073,0. 178, 0. 289,
0.058,0. 066) ; W, = (0. 062,0. 053,0. 222,0. 134,
0.091,0. 310,0. 128) ; W, = (0. 154,0. 109, 0. 087,
0.225,0.425) .

3R R Wi A [ 1 2 I HE T 25 R 0 R —
HHRL, TA & B IR & T8 A EE AT AEEZ .

RS BREFTNERIBREERBEHMER(23)

Table 5 Evaluation and judgment matrix in index level of

circular economy systems(level 3)

X4 X41 X42 X43 X44 X45

Xy 1 3 2 173 1/4

X, 173 1 2 172 173

X 172 172 1 172 1/3

X 3 2 2 1 1/3

X, 4 3 3 3 1
CR=0.09 <0.1
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Table 6 Blurry appraisal result in criterion level of regional circulation economy systems

£ Year 4E4y Year

1% Conclusion 2004 2008 2010 PFiE conclusion 2004 2008 2010
A,k Vey good 0 0. 087735 1 A,k Vey good 0.37626 0.83333 1

K Good 0 0.63689 0 K Good 0.26945 0.16667 0

1 Middle 0.078781 0.27538 0 H Middle 0.19164 0 0

7 Poor 0.5719 0 0 7% Poor 0.16264 0 0

2% Very poor 0.34932 0 0 2 Very poor 0 0 0
A,k Vey good 0 0.20081  0.30024 | A,  fk Vey good 0.29308  0.52861 0.65385

K Good 0.20228 0.15059 0 K Good 0.37368 0.19154 0

1 Middle 0.20228 0.15059 0 H Middle 0.1354 0 0

9% Poor 0.12398 0 0 #% Poor 0 0 0

2% Very poor 0.47145 0.489 0.69976 2 Very poor 0.19783 0.27985 0.34615

x7 REBHAEFITENEMITNER
Table 7 Blurry appraisal result of regional circulation economy systems

fE8 Year FORI PB4 Fuzzy reviews matrix SEM SIS
it Vey good K Good 1 Middle 2% Poor 2% Very poor Conclusion
2004 0. 14242 0.31813 0. 14692 0. 1957 0. 19683 K Good
2008 0.45393 0 0.13979 0. 15471 0.25156 It Very good
2010 0. 62528 0 0 0 0.37472 It Very good
3 HKiE

TEIRLETIMIEIAR B — RN RGELE, ERWEN UL ZEIS K R, ERESRMBGR b
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MtkRr . RATEMRRRERIEESCHE T BN E TP I8 MA R R B4 BEA BUR , A RE7E SE B HR 21 D)
SEAATEIBOR T B, WA FI T AT R R BISE B . AR RIS B PO 18 hn R R 34T T2 it
HIZIEN R RIS T EAE LB AP TR, AW e b TE o R JER 22 5F (B0 P 2 2 W T A Do AL A 7
V&3, EA BEAEI SN TR R R IS REXT AR SNEE R, (ER ol T H TG BB R IR , 25 IR B B F) AT 3
PRSI, AR & 37— SRR BE PO A FI(EAN 00k FRAR R B HE AT , X BUsE AR T PR 1 AR 1R R A 52
B A FEE, B P AR 3 AR RGN A5 IR AR R T BACG A TR, 2004 £V LA R A
TEIETTAL T RIPIRE 2008 SFIRAKEI L AI7KF, B 2010 SRR BRI KF, ik THE3F L5 2 BAERE &
P LA R SE PR o

References :

[ 1] Rotter Vera Susanne, Kost Winkler Joerg, Bilitewski Bernd. Material flow analysis of RDF-production process. Waste Management, 2004, 24
(10) :1005 —1021.

[2] Zhou GM, Pen H, Cao F Z. Circular Economy and Industrial Eco-efficiency Indicator System. Urban Environment & Urban Ecology, 2003, 6
(6):201 —203

[3] FenZ]. Introduction to circular economy. Beijing: People’s Publishing House,2006. 253 —259

[4] Liu G M. Establishment of the Recycling Economic Assessment Indicator system. Urban Environment & Urban Ecology, 2005, 4(18) :4 —7.

[5] Yuan] L. The Study on Eco-Industrial Park Evaluation Index System. Environmental protection, 2003, (3) ;38 —40.

[6] LiJ, QouLC, An X H. The Study on Recycling-oriented economy, business performance evaluation system. China’s Population Resources and
Environment, 2004, (14) ;121 —125.

B EHk:

(2] SR, ZR, 8. JERRE T Db A SER R R R, TR 5 4:%5,2003, 6(6) , 201 ~203.

[3] HWZR IEHEFFFIEM. L AR SR, 2006. 253 ~259.

(4] AR RSP R R MR, SRR SIRTT A 25,2005, 4(18) :4 ~7.

(5] Jutmss. A28 Tk X I a bRk R BTTE. SF5E4-Y,2003, (3) :38 ~40.

(61 Zefd, B R, 22/ I ERETF I Mk SO MR RBFS. R - BEUR 5 3R5%,2004, (14) 121 ~125.

http ://www. ecologica. cn



	12D58.pdf
	12D59.pdf
	12D60.pdf
	12D61.pdf
	12D62.pdf
	12D63.pdf

