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Measure and Influencing Factors for Modernization of
Non-Ferrous Metal-New Energy Industrial Chain
Based on Four-Stage DEA Model
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Abstract: The innovation efficiency of each link of China’s non-ferrous metal-new energy industrial chain was measured
based on a four-stage DEA model, and its influencing factors were analyzed with the Tobit model. Based on the study,
the following conclusions can be made: after SFA model adjustment, the four links of the industrial chain, i.e. mineral
products, refined products, new energy materials and new energy application, can be arranged in descending order in
terms of innovation efficiency, and pure technical efficiency is the key factor restricting the improvement of the
innovation efficiency of each link of the industrial chain; the innovation efficiency of the industrial chain also presents
the characteristics of being stronger in the west and weaker in the east in terms of spatial distribution; state-owned
enterprises can demonstrate high innovation efficiency than non-state-owned enterprises; the concentration of suppliers,
enterprise size, and the quality of employees are positively correlated to the innovation efficiency, while the degree of
market competition, the debt to asset ratio, and the equity concentration are negatively correlated to the innovation
efficiency. In order to improve the innovation efficiency of the industrial chain, more efforts should be made in policy
support for reducing innovation risks of new energy enterprises, increasing the returns of new energy enterprises, and
promoting the formation of industrial clusters.
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Table 3  Number of enterprises in different links of industrial chain
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Table 4 Measurement results of innovation efficiency of different

links of industrial chain before adjustment from 2017 to 2022
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Table 5 Measurement results of innovation efficiency of enterprises with different property rights in different regions from 2017 to 2022
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Table 6 SFA model estimation results of the second stage
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Table 7  Innovation efficiency measurement results of different

links of industrial chain after adjustment from 2017 to 2022
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Fig.2 Innovation efficiency of each link in industrial chain

after adjustment
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