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The evaluation of industrial eco-innovation efficiency in China from the perspective

of industry heterogeneity
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Abstract: The shortage of resources and the increasingly severe environmental pollution have made the eco-innovation
become a political goal pursued by countries all over the world. The study on the eco-innovation efficiency of the different
industrial sectors in China will be of great significance for the innovative and sustainable development. Starting from the
connotation of eco-innovation, an assessment index system of eco-innovation efficiency was established, including
environmental benefits and economic benefits. The panel data of 34 industrial sectors from 2009 to 2015 in China was taken
as a sample and the 34 industrial sectors selected were classified into resource-intensive industries, labor-intensive
industries and capital-intensive industries by using the production factor intensity in this study. The projection pursuit
classification model based on real number encoded accelerating genetic algorithm was used for comprehensive assessment,
while this method can judge the contribution size and direction of each assessment index to the comprehensive assessment
objective according to the optimal projection direction, as well as realize the unified classification and assessment for the 34
industrial sectors through using the projection index value. The results show that the eco-innovation efficiency varies
significantly in the industries with different factor intensities. The eco-innovation efficiency of the capital-intensive industries

is the highest, while that of the resource-intensive industries and labor-intensive industries are close to each other but both
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are lower than the overall average of the industry. Among them, the non-ferrous metal mining and dressing industry in labor-
intensive industries shows the lowest eco-innovation efficiency. The input of manpower and financial resources in the
research and development of eco-innovation and the economic benefits brought by innovation activities have a great influence
on the improvement of eco-innovation efficiency, while the input of materials, such as instruments and equipment, etc.,

have less influence on that.
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Table 1 Classification of 34 industrial sectors in China
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Table 2 Evaluation index system of industrial ecological innovation efficiency
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Table 3 Optimal projection direction of evaluation index of ecological innovation efficiency

N 3545 Evaluating indicator 2009 2010 2011 2012 2013 2014 2015

R&D A 540 244 Full time equivalent of R&D personnel ~ 0.4183 0.4403 0.5250  0.5213 0.3476 0.4647 0.6014
R&D %3 N#B 37 ) Internal expenses for R&D funds 0.5735 0.4518 0.3860  0.1369 0.3547 0.5066 0.3665

N "

gf;:jfiii?'msmmem and equipment 0.0417 0.0402  0.0807 0.0054  0.0044 0.0457 0.0127
L | H {540 Number of patent applications for invention 0.0756 0.2740 0.3980 0.4852 0.5749 0.3338 0.3027
B A B U Sales income of new products 0.5827 0.5211 0.5356 0.5200 0.4669 0.4673 0.5218
JE K HER B Wastewater discharge intensity 0.3059 0.2589 0.2702 0.2313 0.0463 0.0416 0.1705
S HEREE Exhaust emission intensity 0.2217 0.1211 0.1199 0.3469 0.3832 0.2924 0.3206
A F) HERC R T Solid waste emission intensity 0.0797 0.4149 0.1904 0.1724 0.2363 0.3291 0.0400
I Mean value 0.2874 0.3153 0.3132  0.3024  0.3018 0.3102 0.2920

R&D: W5 5% , Research and development
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Table 4 Projection values of 34 industries from 2009 to 2015

FEASESZAE Sample projection value

HE44 Ranking

7
Irj;i%ry 2009 2010 2011 2012 2013 2014 2015 i Mﬂ]ﬁﬁk%
Mean value ean ranking

1 0.8050 0.8917 0.7666 0.8086 0.7394 0.7581 0.5642 0.7619 18
2 0.7338 0.9310 1.0488 0.7919 0.7077 0.7629 0.5715 0.7925 15
3 0.7274 0.8859 0.7636 0.8691 0.8278 0.8754 0.6984 0.8068 14
4 0.6827 0.8618 0.7160 0.8059 0.7587 0.7975 0.6240 0.7495 19
5 0.6645 0.8419 0.6862 0.7756 0.7362 0.7718 0.5664 0.7204 23
6 0.6900 0.8738 0.7112 0.8018 0.7192 0.7419 0.5806 0.7312 21
7 0.6571 0.8383 0.6763 0.7634 0.6839 0.7212 0.5461 0.6980 27
8 0.4395 0.6882 0.5708 0.4397 0.4019 0.4787 0.3123 0.4759 32
9 0.6227 0.8209 0.6574 0.7472 0.6561 0.7015 0.5391 0.6778 29
10 0.5529 0.5225 0.4408 0.5383 0.3700 0.3506 0.4470 0.4603 33
11 0.4918 0.3554 0.4235 0.5308 0.4292 0.4266 0.4397 0.4424 34
12 0.6115 0.7856 0.6321 0.7594 0.6378 0.6704 0.5201 0.6595 30
13 0.7914 0.9841 0.8752 0.9280 0.8962 0.9251 0.7514 0.8788 13
14 0.6939 0.8762 0.7260 0.8705 0.7862 0.8153 0.6692 0.7768 16
15 0.6549 0.8391 0.6775 0.7882 0.7225 0.7583 0.5882 0.7184 26
16 0.6670 0.8507 0.6943 0.7939 0.7133 0.7463 0.5981 0.7234 22
17 0.3810 0.6086 0.4266 0.5620 0.6587 0.7115 0.4391 0.5411 31
18 0.6715 0.8535 0.6889 0.7860 0.7102 0.7440 0.5806 0.7192 25
19 0.8079 1.0041 0.8770 0.9851 0.9243 0.9472 0.7766 0.9032 10
20 0.6693 0.9042 0.7781 0.7206 0.7145 0.7723 0.6213 0.7401 20
21 0.7964 0.9614 0.8262 1.0054 0.9560 0.9868 0.8303 0.9089 9
22 0.6791 0.8589 0.7017 0.8511 0.7869 0.8175 0.6563 0.7645 17
23 0.6675 0.8678 0.7030 0.7761 0.7117 0.7610 0.5507 0.7197 24
24 1.1324 1.1704 1.2414 1.2938 1.2985 1.3689 1.1705 1.2394 6
25 0.9169 1.0432 0.9663 1.0542 1.0445 1.1055 0.9142 1.0064 8
26 0.6104 0.8289 0.6816 0.7598 0.7122 0.7446 0.5428 0.6972 28
27 1.0883 1.2874 1.1042 1.0151 0.8928 0.9888 0.6855 1.0089 7
28 0.8190 0.9951 0.8847 0.9335 0.8785 0.9328 0.7551 0.8855 12
29 1.2766 1.3310 1.3773 1.4627 1.4499 1.4503 1.2603 1.3726 4
30 1.1923 1.2883 1.3135 1.4090 1.4247 1.3601 1.1662 1.3077 5
31 1.9590 2.1213 2.0110 2.0019 1.9777 2.0818 1.9326 2.0122 2
32 1.5698 1.7429 1.7986 1.9051 1.8952 1.9004 1.6995 1.7873 3
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Fig.1 Clustering of ecological innovation efficiency in 34 industrial sectors from 2009 to 2015
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