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Tab.1 Evaluation index system for circular economy of coalfired power plant
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Tab.2 The inputoutput data of 10 coalfired power plants

o BEAFEFR Input indicators 7= H 345 Output indicators

Plants vy X2 X3 X4 X5 X6 X7 X8 Y1 Y2 Y3 Y4
POl 426.12 8.37 1.593 339.04 0.49 2.35 0.87 112.20 2.347 0.286 0.749 0.623
P02 624.58 7.76 1.153 216.78 2.30 4.28 2.45 115.13 1.601 0.123 0.845 0.524
P03 524.78 5.28 1.365 115.19 1.37 4.23 1.56 77.12 1.906 0.432 0.649 0.721
PO4 321.10 2.02 2.107 57.76 1.50 1.07 0.35 34.21 3.114 0.631 0.750 0.598
P05 299.66 1.84 1.798 124.94 1.40 0.99 0.34 32.47 3.337 0.537 0.823 0.568
PO6 257.15 1.99 1.738 58.97 1.47 1.02 0.33 26.25 3.889 0.768 0.750 0.711
P07 433.40 6.27 2.170 227.38 1.80 3.35 0.99 87.55 2.307 0.202 0.773 0.601
PO8 389.66 5.21 1.879 113.08 0.57 2.91 1.77 65.65 2.566 0.196 0.685 0.437
P09 222.16 1.77 1.275 66.79 0.99 1.37 1.95 23.11 4.501 0.885 0.972 0.737
P10 198.98 6.86 2.230 337.56 2.11 2.89 2.17 105.23 5.026 0.323 0.889 0.662
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Tab.4  Circular economy assessment result of coalfired power plant by DEA (C*GS” model )

) TR A JUAY Input redundancy 7= H JT4% Output redundancy
DMU 0" Technique
efficiency 81 so s3 sy 85 S5 87 sg s 2 53+ sl+
P02 1.000 EERe 0.00 0.00 0.000 0.00 0.00 0.00 0.00 0.00 0.000 0.000 0.000 0.000
P03 1.000 B 0.00 0.00 0.000 0.00 0.00 0.00 0.00 0.00 0.000  0.000  0.000  0.000
P07 0.746 Tk 34.83 2.09 0.000  91.32 0.00 1.01 0.00 30.27 1.391  0.526  0.000  0.111
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Tab.5 Analysis of circular economy improvement for coalfired power plant

M PO7 B AFEHR Input indicators 7= Hi 38 4R Output indicators
Plant X1 X2 X3 X4 X5 X6 X7 X8 Y1 Y2 Y3 Y4
FBRME 433.40  6.27 2.170  227.38  1.80 3.35 0.99 87.55 2.307  0.202  0.773  0.601
EARE  288.57  2.59 1.619  78.35 1.34 1.49 0.74 35.06 3.698  0.728  0.773  0.712
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Assessment of Circular Economy for Coalfired Power Plant Based on
Data Envelopment Analysis

ZENG Shaotun' ™

REN Yutong”

WANG Wei’

(1.School of Economics and Management ,Sichuan University of Science & Engineering ,Zigong Sichuan 643000 ,China ;

2.College of Economics and Business Administration ,Chongqing University ,Chongging 400030 ,China ;

3.School of Politics and Law ,Sichuan University of Science & Engineering ,Zigong Sichuan 643000 ,China )

Abstract Coalfired power plants are the main pollution source in most parts of China.The implementation of circular economy in coalfired

power plants is necessary for environmental protection and also an effective way of energysaving and emission reduction. With the survey data of

10 coalfired power plants’ production ,we set up an evaluation index system of circular economy for conventional coalfired power plants.The

index system includes the resource output indicator sthe resource consumption indicator ,the resource utilization indicator and the waste discharge

indicator. Based on this ,the inputoutput indicators for circular economy assessment are put forward.The €’S model and C°GS’ model of data

envelopment analysis (DEA )are applied to evaluate the scale efficiency and technical efficiency of the circular economy of coalfired power

plants respectively . The result shows that the returns to scale of coalfired plants POZ ,PO3 and PO7 show an increasing tendency.That’s to say ,

to increase the input will increase a certain pollutant ,but the output will increase with a larger efficiency.Further analysis shows that the

technical efficiency of plants POZ and PO3 is 1 ,which indicates that their implementation of circular economy is technically effective while

ineffective in the scale.Plant PO7 is ineffective in both scale and technique.With the inputoutput redundancy ,we can calculate the projected

value of plant PO2 ,PO3 and PO7.1In this way ,we provide a method for the improvement of circular economy .

Key words coalfired power plant ;circular economy assessment ;data envelopment analysis
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