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Analysis of power grid investment efficiency measurement and optimization
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(1. Economics and Management School, North China Electric Power University, Beijing 102206, China;
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Abstract: Taking the economic, environmental and social benefits as the output of the super-efficiency data envelopment analysis,
the human, financial and material resources as the input of the power grid development, the investment sub-efficiency of economic,
environmental, and social benefits are calculated respectively. Finally the expert and entropy method are used to calculate the weights
of the sub-efficiency and then the comprehensive efficiency of the power grid investment is gotten. The Spearman rank correlation
coefficient is used to do the quantitative analysis of the power grid investment efficiency’s influencing factors, and find out the key
factors, then the improvement measures are given accordingly. The data of five province grids are analyzed to make out the investment
efficiencies of each province and also find the key influencing factors to prove the adaptivity and effectivity of the proposed method.
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Fig.1 Efficiency of decision making unit
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Fig.2 Supper efficiency of decision making unit
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Tab.2 Original value of the input/output indexes

fibx PGl PG2 PG3 PG4 PG5
I, 34362 52220 49184 36210 38298
I, 796778 1806852 1242630 429252 836346
I, 6130 16812 14211 4662 6326
I, 4130 41113 29073 20345 19618
O, 189940 363029 283406 81519 129842
O, 85142 23079 18171 60265 76538
O, 07701 05610 0770  0.791 1
O,, 09879 09449 0964 0937 1
O, 215 412 17.18 226 3037
O, 99 99 100 95 99
Oy, 99798 99737 99.557  99.790  99.632
O 510026 278560 196029 18373 1067.14
O 63405 102600 101800 139600 121400
Os 9101 4562 3045 1303 1631
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Tab.3 Sub-efficiencies of power grid

SRR % L% FE22 208 %
PGl 109.33 85.83 554.75
PG2 120.65 41.14 141.11
PG3 130.16 59.97 93.17
PG4 181.33 154.10 233.62
PG5 108.36 119.40 113.00
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Tab.4 Weights of upper three sub-efficiencies

L FIRALE LSS o237
LU 0.4 0.344 836 0.372 418
IS e 0.3 0.320 795 0.310397 5
SRR 0.3 0.334 369 03171845
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Tab.5 Overall efficiency
A% 4
PGl 243.32 1
PG2 102.46 4
PG3 96.64 5
PG4 189.46 2
PG5 113.26 3
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